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"Crystallography," H. P. Gurney's, 171
Cumberland Association of Literature and Science, 132
Cunnington (H. A.), Experiment with a Vacuum Tube, 458
Cyclones and Anticyclones, Inclination of the Axes of. Rev. W,
Clement Ley, 275

Cyclopaedia, Ripley and Dana's American, 264

Darien Isthmus, Proposed Canal Across, 516, 542
Darwin (Chas., F.R.S.), Fritz Miiller on a Frog having Eggs
on its Back—on the Abortion of the Hairs on the Legs of

Certain Caddis-Flies, &c., 462 ; Rats and Water-Casks, 481

;

the Darwin Memorial Fund, 445
Darwin (G. H.), on a Theory of the Viscosity of the Earth's

Mass, 292 ; the Formation of Mountains and the Secular Cool-

ing of the Earth, 313
Davies (William), Geological Climate and Geological Time, 33
Davy (Sir Humphrey), Centenary of his Birth, 59 ; Celebration

of, at Penzance, 374
Dawson (George M.), Salmon in Rivers of the Pacific Slope, 528
Decimal Weights and Measures, 207
Declination Magnet, Notes on the Inequalities of the Diurnal

Range of the, as Recorded at Kew Observatory, 259
De La Rue's Diaries, &c., 181

Delaware and Chesapeake Bays, Canal between, 233
Deltaic Growth, Pat. Doyle, 506 ; George Higgin, 555
Deltas, Dr. G. A. Credner on, 156
Denning (W, F.), the Expected Meteor Shower, 33 ; the Meteor
Shower of January 2, 221

Dental Grafting, 260
De Ranee (C. E.), Geology of Natal and Zululand, 467
Dew, Mist, and Fog, George Dines, 523
Dew, the Theory of, 447
Diamonds, Cape, B. G. Jenkins, 582
Dick (Robert), Dr. Smiles' Life of. Prof. Arch. Geikie, F.R.S.,

189
Didymium, Cerium, and Lanthanum, Prof. Cossa on the Occur-

rence of, 424
Digestion, Heidenhain's Experiments on, 544
"l3igger" Mollusc, the, 470
Di-Iodide of Mercury, the Effects of Heat on, G. F. Rodwell,

354
Dimensional Properties of Matter in the Gaseous State, Prof.

Osborne Reynolds, F.R.S., 435
Dinosaurs, American Jurassic, 76
Diplograph, Report on the, 236
Discosporangium, a New Genus of Algje, 584
Diurnal Oscillations of the Barometer, J. Allan Broun, F.R.S.,

366
Dog, Intelligence in a, 458
Donaxfossor, 470
Donnelly (Col. J. F. D.), Migration of Birds, 289
Dorthesia, Plague of, in America, 396
Double Stars : Flammarion on, 216 ; South, 190, 583
Dove (Heinrich Wilhelm), Obituary Notice of, 529
Doyle (Pat.), Deltaic Growth, 506
" Dragon Cave," Mixniz, Styria, 161
Drainage and Sewerage, Alfred S. Jones, 53
Draper (J. C), Oxygen in the Sun, 352
Draper (Dr. J. W.), "Scientific Memoirs," 25 ; and the Electric

Light, 242
Dresden : IVIittheilungen of the Zoological Museum, 553 ; Edu-

cational Exhibition in, 591
Drought, the, Hyde Clarke, 53
Dry Ground, the Gas-Absorption of, 544
Dublin, Science at Trinity College, 234
Duncan (Prof. Martin), " Popular Natural History," 345
Dundee: Naturalists' Society, 85 ; the Free Library of, 352
Duplexing the Atlantic Cable, 38 ; Herbert Taylor, 52
Dutch Geographical Society, 44
Dutton (Capt. C. E.), the Geological History of the Colorado

River and Plateaus, 247, 272
Dyer (Prof. W. T. Thi'^elton), Madagascar Forms in Africa, 527
Dynamics, Blaikie's Elements of, 30
Dynamite, Major Majendie on, 473

Eagle, Golden, and Goslings, 554
Ear Affection, 315; Dr. G. L. Wallich, 340; Dr. W. Ainslie

Hollis, 364; Dr. Urban Pritchard, 364; John Harmer, 365
Earth, the Secular Cooling of the, and the Formation of Moun-

tains, G. H. Darwin, 313
Earth's Mass, Viscosity of the, G. H. Darwin, 292
Earthquakes: 560; at Buir, in Prussia, 17 ; at Sierra Leone,

60 ; at Jucuapa, 85 ; at Suram and Borjom, 108 ; at Balna-
cara, N.B., 131 ; in Cologne, 160; at Seefeld, 207; in

France, 256 ; in Switzerland, 352 ; in Shetland, 396 ; at Are-
quipa, 423 ; at Alaghir, Caucasus, 446 ; Southern Austria,

446 ; in Persia, 493 ; in North Wales, 555 ; at Cadiz, 555 ;

in France, 591
Eastern Yucatan, Dr. A. Woeikof, 554
Eccentric Anomalies, Calculation of, 14
Echini, Spines of, 319 ; New Species of, 389
Echinoderms, the Morphology of. Dr. Ludwiij's Work on, 406
Eclipses : the Solar, of July 19, 1879, 42 ; the Total Solar, of

January 11, 1880, 74; the Annular, of January 22, 1879, 99

;

Dr. Hayden's Party's Observation of the Solar Eclipse of

July 29, 1878, 159
Edinburgh: Botanic Garden, 445; Royal Society, 116, 260,

283, 379, 571 ; Keith Medal of the Royal Society of, 346
Edison's Electric Light Inventions, 44, 60, 517, 53^; his Micro-

tasimeter and Carbon Telephone, 68 ; his Invention for Mea-
suring the Electric Current, 107 ; his Telephone, 471

" Education as a Science," Prof. Alex. Bain, 457
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IMucation in Germany and France, Statistics of, 25.7

I'.ducational Exhibition in Dresden, 591
Edward's Butterflies of North America, 257
Kel, the Reproduction of the, Prof. A. S. Packard, Jan., 174
l.gg-Hatching in Egypt, 582
Kichler (Dr. A. W.), " Bliiihendiagramme," 70
l^ichwald (Prof.), his Palaeontological Collection, 231

ILighty-Ton Gun, the last Experiments with, 148
Elasmotherium, the, 448
Electric Currents, Dr. C. W. Siemens on Measuring and Emu-

lating, 330, 427
Electric Light : the Werdermann, 16, 37, 44, 491 ; Edbon's

Invention, 44, 60, 130, 517, 532 ; the Electro-Djmamic
Light Company's Method, 44 ; ^Villiam Trant on the Divisi-

bility of the, 52 ; at Liverpool, 60, 107, 232 ; Divisi-

bility of the, John Bridge, 73 ; Henry Wilde on Im-
proved Methods of Producing and Regulating the, 78, 152;
Edison's Invention for Measuring the Electric Current, 107 ;

and Dynamic Electricity, 131 ; in Pari-, 130; and Measuring
the Height of Clouds, 148; on the Holbom Viaduct, 159,

492 ; J. Hopkinson on the, 174 ; Experiments at Ha\Te, 181 ;

Mr. Louis Schwendler's Experiments on, 230; W. H. Preece
on, 242 ; at Liverpool Street Station, 255 ; on German River
Steamboats, 256 ; Gas versus Electricity, 261 ; Report of the
Paris Municipal Council, 280 ; Early Experiments in, Thos.
Stevenson, 302, H. J. NicoU on, 340; at San Francisco, 351

;

Mr. Shoolbred on, 379 ; at the British Museum, 395, 423

;

the Select Committee of the House of Commons on, 491 ; for

War Purposes, 544 ; at the Albert Hall, 560
Electric Spark Pen, a New, 60
Electrical Observations at Montsouris Observatory, 207
Electrical Phenomenon on Sheldon Bridge, 182 ; on Mount Rosa,

220 ; Dr. Marshall Hall, 315
Electricity: Thermal Phenomena Produced by the Passage of,

through Rarefied Gases, Naccari and Bellati, 21 ; Dr. Mac-
farlane on the Disruptive Discharge of, 184; Atmospheric,
G. M. Whipple, 220; of the Torpedo, Dr. Fran9ois Francis,

295, 320 ; Early Experiments in, Thos. Stevenson, 302 ; a
New Relation between Electricity and Li^ht, J. E. H.. Gor-
don, 402; and Water-Drops, Lord Rayleigh, F.R.S., 486;
Animal, Dr. L. Hermann on, 561

Electromagnetic Rotation of the Plane of Polarisation in a
Vapour, 519

Electromagnetic Theory of the Reflection and Refraction of
Light, G. F. Fit^erald, 282

Electrometer, Thomson, 560
Elements, on the Compound Natiure of the, J. Norman Lockyer,

F.R.S., 157, 197, 225
Elephant : Indian, Anatomy of the, L, C. Miall and F. Green-

wood, 383 ; Intelligence in an, 385
Elephant, African, the Utilisation of the, 99, 516; Sir J.

Fayrer, 54
Ellis (Alex. J.), the Ancient Pitch of Organs, 171
Encyclopaedia of Natural Science, New German, 376
EadowTnents, Medical, at Oxford, 20
luiergy and Force, 315 ; Robert H. Smith, 194, 217, 249
Lngelmann (Wilhelm), Sketch of, 473
1-iigineering Research, 324
Lagraving by an Electric Spark Pen, 60
i:ntomological Society, 90, 235, 307, 403, 476, 595
l.atomology in America, 309
liquations, Petersen's " Theorie der algebraischen Gleich-
ungen," 3

Equine Sagacity, M. Carey-Hobson, 147
]>ck (Dr.), New Bichromate of Potash Battery, 331
Lrlangen : Degrees of the University of. Dr. E. Lommel, 267 ;

Sitzungsberichte der physikalisch-medicinischen Societal zu,

570
Mount, the Eruption of Mud from, 300 ; G. F. Rodwell,

.480, 557
Everett's Cave-Research in Borneo, 352
Everett (Prof. J. D.), Tides in the Bay of Fundy, 458
Exhibition, Industrial Science, at Paris, 18
Eyes, concerning the Colour of, 340

" Fairy-Land of Science," Arabella Buckley, 265
Farming in Japan, 86
i araday Lecture, Prof. Wurtz's, 62
1 arler (Rev. J. P.), on Usambara, 76

Favre (Prof. Alphonse), on the Formation of Mountains, \o\
Fawsitt (Chas. A.), Strange Properties of Matter, 98
Faye's Comet, 469
Fayrer (Sir J., F.R.S.), the Size of the Tiger, 9; the Utilisa-

tion of the African Elephant, 54
Female University Education, 353
Ferlo, Senegambia, Proposed Exploration of, 491
Fertilisation of Flowers, Gevaert's Work on, 506
Fiji Islands, 492
Finck (Henry T.), Intellect in Brutes, 340
Finsch (Dr.), Expedition to the Polynesian Seas, 44, 373
Fire-Damp, Royal Commission on, 375
Firth of Clyde, Mollusca of, Alfred Broun, 217
Fisher (Rev. O.), the Formation of Mountains, 172, 266, 339
Fisheries of the United States, 429, 460
Fishes : Singular Fatality to, 86 ; Prof. E. Perceval Wright on
^ Fishes' Heads, 149 ; Intelligence of, 160 ; New Asiatic, 245,
389; the Food of, S. A. Forbes, 319; U.S. Fish Commission
on, 390

Fitzgerald (G. F.), Electromagnetic Theory of the Reflection

and Refraction of Light, 282
Flame, the Bunsen, a Sensitive Flame, W. W. Plaldare Gee,

122

Flanunarion (M.) on the Lunar Observation, 181 ; on Double
Stars, 216

Flint Implement Wcffkshop, Discovery of a Prehistoric, 351
Florence, the Expedition of the, 15, 43, 123
Flower (Prof. W. H., F.R.S.) elected President of the Zoolo-

gical Society, 349 ; his Lectures at the College of Surgeons,

395
"Flowers and their Unbidden Guests," Kemer's, A. W. Ben-

nett, 214
Flowers, Hulme's Familiar Wild, 94
Flowers in the Carboniferous Epoch, R. McLachlan, F.R.S.

,

554 ; A. R. Wallace, 582
Fluorescing Substances, 493
Fly River, D'Albertis's Expedition up, 43
Fonvielle (Wilfrid de), "Comment le font las Miracles en

dehors de I'Eglise," 287
Forbes (Henry O.), Termites kept in Captivity by Ants, 4
Forbes (S. A.), the Food of Fi>he?, 319
Forbes (W. A.), the Glacial Period and Geographical Distribu-

tion, 363
Force and Energy, 315 ; Robert H. Smith, 194, 217, 242
Force, Sense of, and Sense of Temperature, 554
Forest Geography, Prof. Asa Gray on, 327
Forest Meteorological Stations of Germany, Report of, 419
Forest^, Fossil, in Yellowstone Park, U.S., 257; and SiUcified

Trunks, Dr. Otto Kuntze, 314
Formosa, Affairs in, 301 ; Cultivation of Camphor in, 351
Forster (Prof., of Bern), Report on Weather Warning?, 232
Fossil Floras of the Arctic Regions, are they Eocene or Mio-

cene ? and the Causes which enabled them to exist in High
Latitude-, J. Starkie Gardner, 124

Fossil Forests: in Yellowstone Park, U.S., 257; and Silicified

Trunks, Dr. Otto Kuntze, 314
Fossil Plants of the Coal Measures, the Organisation of. Prof.

C. Williamson, F.R.S., 521
Fossils, Handbill of an Old (1775) Lecture on, 208
Foster (Dr. M., F.R.S.) and the Study of Physiology at Cam-

bridge, 66 ; Studies from the Cambridge Physiological Labo-
ratory, Part III., 145

Foster (P. le Neve), Ooituary Notice of, 385
Fowler (Prof. T.), " Bacon's Novum Organum," G. F. Rodwell,
262

France: Education in, 66; Agriculture in, 160; Grant to the

Bureau of Meteorology, 206 ; Severe Weather in, 256 ; Tele-

graph Lines broken by Sleet, 301 ; French Geographical
Exploratioas, 490 ; Societes Savantes, AnnuaL Meeting, 590

;

French Physical Society, 591 ; see also Paris, &c.
Franck (Dr. Fran^ob), the Electricity of the Torpedo, 295,
320

Franklin Institute, Journal of, 67, 234, 306, 354, 594
Freezing of Lakes, J. Y. Buchanan, 380, 412, 433
French Guiana, Dr. Jules Crevaux's Exploration of, 298, 395,

515
Friedlander's Catalogues, 325
Frog ha%'ing Eggs on its Back, Fritz Miiller on, 462
Fuel, I. Lowthian Bell, F.R.S., on the Cojibusiion of Dif-

ferent Kinds of, 175, J. A. Church, 339
A 2
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Fundy, Tides at, Dr. Samuel Haughton, F.R.S., 432 : Prof,

J. D. Everett, 458
Furaiss (James J.), Intellect in Brutes, 385

Gabes Isthmus, 222
Gall-making Insects, 75
Galloway (W. ), the Influence of Coal-Dust in Colliery Explo-

sions, 546
Galvanometer, a "New," R, E. Baynes, 33; the Cosine, Prof.
E. C. Pickering, 217

Galvanometers for Strong Currents, Eugen Obach, 98 ; John
Trowbrid^fe, 121

Gardner (J. Starkie), Are the Fossil Floras of the Arctic Re-
gions Eocene or Miocene? and the Causes which enabled
them to exist in High Latitudes, 124

Garibaldi (Menotti), Proposed Colonisation of New Guinea,

47'. 542
Garpike, on the Development of the, Dr. E. Perceval Wright,

100
Gas versus Electricity, 261
Gas-Li;^hting, Experiments in, 326
Gastaldi (Bartolemeo), Obituary Notice of, 275
Gatehouse (T. E.), the Werdermann Electric Light, 37
Gauss, the Statue to, 350, 544
Gaussius' Warning Regarding the Sluggishness of Ships' Mag-

netism, Sir Win. Thomson, F.R.S., 127
Geikie (Prof. Arch., F.R.S.), Smiles' "Life of Robert Dick,"

189; American Surveys and Explorations, 213; Geographical
Evolution, 490

Geis-ler (Dr. Heinrich), Death of, 350 ; Obituary Notice of, 372
Geneva Observatory, New Instrument for the, 59
Geneva : High Level Attained by the Lake of, 35 1 ; the Lake-

Dwellings at, 445 ; Society of Physics and Natural History,

523. 548
Genoa (Uuke of). Exploring Expedition, 471
Geode>y, 505
Geoghegan ( Edward), Intellect in Brutes, 268
Geography : Ge >graphical Notes, 15, 43, 76, 99, 123, 156, 180,

204, 222, 246, 270, 297, 323, 348, 372, 394, 421, 438, 470,
49^. 5 '5. 542, 556, 583; Geographical Distribution of Ani-
mils, Dr. A. Wilson's Handbook and Map of, 30; Geogra-
phical Magazine, Death of the, 99 ; New French Work on
Uiiivers^al, 180 ; Berlin Geographical Society, 271, 324 ; Geo-
graphical Distribution and the Glacial Period, W. A. Forbes,

363 ; Geographical Professorships, Memorial of the Royal
Gejgraphical Society, 421 ; Proposed Society of Commercial
Geography, 421 ; Geographical Evolution, Prof. A. Geikie,
F. R.S., 490; Geographical Society, see Royal

Geology : Geolsgical Survey of the United States, 15 ; Geolo-
gical CliiDate and Geological Time, William Davies,. 33;
Ramsay's Manual of Briti-h Geology, 69 ; Geological Society,

91, 187, 210, 282, 356, 426, 451, 522, 571, 595 ; Medals, &c.,
of, 445 ; Reports ot the U.S. Geological Survey, 130 ; Ame-
rican Surveys and Explorations, Prof. Arch. Geikie, F.R.S.,

213 ; Macfarlane's American Geological Railway Guide, 287;
G. St. Kinahan's " Geology of Ireland," 382

" Geometric Cinematique," M. Mannheim's Proposed Work on,
108

Geophilus, E. Metchnikoff's Researches on, 342
Germany : Geological Map of, 85 ; Peat Fuel in, 160; Dr. E.
Lommel on German Degrees, 267 ; Report of the Forest
Meteorological Station^, 419

Gevaert's Work on the Fertilisation of Flowers, 506
Gibbs (John), First Catechism of Botany, 28
Gibson (Geo. A.) Glaciation of the Italian Lakes, 173
Giffard's Captive Balloon, 46, 423, 493, 517, 560
Gigantic Land Tortoises, Alexis A, Julian, 30 ; Dr. Jeffries

Wyman, 31
Giglioli (Dr. H. Hillyer), Colour-Variation in Lizards—Corsican

Herpetolo/y, 97
Gill (David) appointed Astronomer at the Cape, 388
Gill (Mrs.), " Ascension," 240
Glacial Period and Geographical Distribution, W. A. Forbes,

363
Glaciation of the Italian Lakes, Geo. A. Gibson, 173
Gladstone (r)r., F.R.S.), Science Teaching in Elementary

Schools, 18 1 ; Blue Flame from Common Salt, 582
Glaisher (|. W. I .), Circulating Decimal-, 208
Glasgow industrial Museum, 518

Glass, Electric Perforation of, 592
Glass Fibre, Dr. Hopkinson 0.1, F.R.S., on the Torsional Strain
which remains in a, after Release from Twisting Stress, 187,
306

Glass, Toughened, G. C. Druce, 5
Globular Lightning, Charlotte Hare, 5
Goebel on Sprouting in Isoetes, 319
Gold -Leads of Nova Scotia, 523
Goodrich (C. F.), Internal Ke>istance, 339
Gooi^e, a Carnivorous, Duke of Argyll, 554
Gordon (J. E. H.), a new Relation between Electricity and

Light, 402
Gore (Dr. G., F.R.S.), the Art of Scientific Discovery, G. F.

Rodwell, 285
Gotha, Cremation at, 232
Gottingen Academy of Sciences, 356, 596
"Graham" Lecture and Medal, John Mayer, 254; W. C.

Roberts, F. U.S., on Molecular Mobility, 291
Granite, Graphic, Frank Johnson, 122
Graphite, Discovery of, at Wellington, New Zealand, 300
Grasses, Colonial, as Paper-making Materials, 132
Gray (Prof. Asa) on Forest Geography, 327
Green (W. S.), Electrical Phenomenon, 220
Greenland, Exploration of, 556
Ground, Dry, the Gas Absorption of, 544
Grunow on the Algse of the Caspian Sea, 319
Gruss (Dr. ), the Physical Nature of the Sun, 424
Guano in New Caledonia, 423
Guiana, British, Preservation of Birds in, 301 ; the Indians of,

394
Guiana, French, Dr. Jules Crevaux's Exploration of, 298, 395
Gulf of Mexico, Dredging Operations, 389
Gulf- Weed, a Means of Migration for Fishes and Marine Inver-

tebrates, J. M. Jones, 363
Guns : the last Experiment with the Eighty-ton, 148 ; Our Big

Guns, 294 ; Moving of Heavy Ordnance, 373 ; the Thun-
derer Explosion, 333, 414

Gurney (H. P.), "Crystallography," 171
Guthrie (Fredk. F.R.S.), "Physics," 311, 384; Vibration of

Metal Rods, 331

"Habit and Intelligence," J. J. Murphy, 477
Haeckel (Prof. Ernst) on the Liberty of Science and ofjTeaching,

"3,^35
' ail, the Formation of, 397
Hainan, the Island of, 421
Hall (Prof. Asaph), the Trans-Neptunian Planet, 481
Hall (Dr. Marshall), Electrical Phenomena, 315
Halley (Edmund), Autograph of, 422
Halley's and iiiela's Comets, 204
Hallowes (W. A. T.), Unseen Universe—Paradoxical Philoso-

phy, 219
Halophila, Dr. I. B. Balfour on, 584
Halosphcera, a New Genus of Unicellular Algse, 584
Hanbury Memorial Fund, 374
Hannay

(J . B. ) on the Microthermometer, 378
Hardman (E. T.), Shakespeare's Colour-Names, 267
Hare (Charlotte), Globular Lightning, 5
Harkness (Prof.), Memorial to, 44
Harmer (John), Ear Affection, 365
Harmonium, on the Determinaiion of Absolute Pitch by the,

Lord Rayleigh, F.R.S., 275
Hartog (Dr. Marcus G.), Eichler's " Bliithendiagramme," 70
Harvard University, Library Bulletin of, 517
Harvey, the Remains of, 85
Haughton (Dr. Samuel, F.R.S.), the Tides at Chepstow and
Fundy, 432

Haydeu (Prof. F. V.), Geological Survey of the United States,

15 ; Vote of Thanks to, by the Colorado Legislature, 350;
Health Statistic^, 108

Heath (Dr. Edwin R.), Expedition in South America, 394
Heddle (Prof.) receives the Keith Medal of the Royal Society of

Edinburgh, 346
Hekla, on the Lavas of, and on the Sublimations Produced

during the Eruption of February 27, 1878, G. F. Rodwell,
280

Heli(jstat, the, H. Baden Pritchard, 508
Heliotropism in Plants, Herr Wiesner on, 161

Helmholtz (Prof. H., F.R.S.), Lord Rayleigh's "Theory of

Sound," Vol. II., 117 _
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Hennessy (H., F.R.S.), the Figure of the Planet Mars, 31
Ilenslow (Rev. George), lutellect in Brutes, 385, 433
Hereditary Transmis-ion, E. L. Layard, 197
Hermann (Dr. L.), the Results of Recent Researches in Animal

Electricity, 561
Herpetolo^', Corsican, Dr. H. Hillyer Giglioli, 97
Herpetolo^y, Papuan, 176
Herring Culture, 469
Herschel (Dr. J.), Was Homer Colour-Blind? 7.2

Higgin (George, C.E.), Deltaic Growth, 555
Highlands, St. John's Wild Sports of the, 193
Hilda, the Minor Planet, 510, 583
Hill (E.), the Formation of Mountains, 289
Hill (S. A.), Atmospheric Pressure and Solar Heat, 432
Histology, Klein and Noble Smith's Atlas of, 544
Hollis (Dr. W. Ainslie), Ear Affection, 364
Holloway (John), a Ne^v Process in Metallurgy, 410
Holmgren (Prof.), Experiments on the VisusJ Purple of the

Retina, 350
Homer, was, Colour-Blind ? 72, 73 ; R. C. A. Prior, Hg
Hooker (Sir J. D., C.B.), Presidential Anniversary Address at

the Royal Society, 109, 132
Hooker and Bali's " Marocco and the Great Atlas," 366
Hopkins (Johns) Univer.-ity, Baltimore, Report of, 66
Hopkinson (Dr. J., F.R.S.), Electric Lighting, 1 74 ; on the

Torsional Strain which remains in a Glass Fibre after Release
rrom Twi>ting Stress, 187, 306

Hornets, Wm. WiLson Saunders, 147
Horse, the Movements of the, 438, 464, 488
Horses, Sai^acity in, M. Carey- Hobson, 147
Horsley (V.), the Fissures of the Cerebral Hemispheres in Un-

gulata, 276
Houzeau on Certain Phenomena of Astronomy, 447
Howe Sound, Discovery of Coppei at, 279
Howgate (Capt), Proposed Arctic Col ny, 18
Muggins (Dr. Wm., F.R.S.), the Spectrum of Brorsen's Comet,

579
Hulme's Familiar Wild Flowers, 94
Humboldt's Monument, Unveiling of the, 306^
"Hume," Prof. Huxley's, Prof. J. Veiich, 453
Huth (Alfred H.), Sense of Temperature, 582
Huxley (Prof.), "Hume," Prof. J. Veitch, 453
Hyaline Cartilage, Dr. George Thin on, 307
Hydrogeiiium, Prof. Dewar on the Physical Contents of, 163
Hygiene, Parkes Museum of, 107

Ice Pearls, J. Shaw, 508
Illumination in Spectroscopy, Piazzi Smyth, 400, 458
" Index Medicu-," Drs. Billings and Fletcher, 431
India : Floods in Ferozepore, 131 ; Marine Surveys of the

Coasts of, 298 ; Botanic Garden for, 375 ; Indian Meteorology,
269, 293 ; Indian Antiquary, 584

Indians : the, of British Guiana, 394 ^ North American, Casts
of the Heads of, 544

Indo-Oceaaic Races, 258
Ingleby (Dr. C. M.), Shakespeare's Colour-Names, 244 ; Leibnitz
and the Roy J Society, 267, 364

Insects: in Tertiary Rocks, 246; Petzold's Method of Preerving,
301 ; Oliservations of Injurious, Miss E. A. Omerod, 492;
the Early Types of, 584

Institute ot Naval Architects, 530
Institution of Civil Engineers, 350, 356, 547
Institution of Mechanical Engineers, 324, 473
Intellect in Brutes, 409, 45S, 481, 496, 519; Edw. Geoghegan,
268; Walter Severn, 291 ; H. T. Finck, 340 ; Arthur Nicols,

365, 409, 433 ; Kev. George Hen<low, 385, 433 ; James J.
Farni>^s, 385 ; W. P. Buchan, 409, 459 ; Henry Muirhead,
409. 459 ; Dr. John Rae, 409, 459 ; C. W. Strickland, 410 ;

E. H. Pringle, 459; Maurice Belsham, 459; R. M. Middle-
ton, 459

Internal Resistance, C. F. Goodrich, 339
Intra-Mercurial Planet Question, 260, 347, 437 ; Prof. Lewis

Swift, 96
Ipswich, Science Lectures at, 544
Ireland : Geology of, G. St. Kinahan, 382 ; Irish B<^ Oak, W.

F. Sinclair, 74
Iron, Magnetic Properties of Powdered, 352
Ismene, the Minor Planet, 42 •

Isoetes, on Sprouting in, 319

Isomorphism, Prof. Hermann Kopp on, 387
Istituto Reale Veneto, Prizes of the, 376
Isvestia of the Russian Geographical Society, 247, 270
Italy : Italian African Expedition, 78 ; Glaciation of the Italian

L^kes, Geo. A. Gibson, 173; Chemico-Agricultural Station
in, 390 ; Mathematics in, 407 ; Phylloxera in, 375, 408

Jackson (Chas. L.), United States Fisheries, 460
Jackson (J. P.), Bees' Stings, 385
Janssen's Paper on Recent Advances in Solar Physics, 301
Japan: Cotton Mills in, 61 ; Farming in, 86 ; the Magic Mirror

of, Profs. Ayrton and Perry, 186 ; Traces of an Early Race in,

278 ; its Relations with Corea, 298 ; Dr. Woeikoff's Travels
through, 349 ; Brewing of Beer in, 397 ; Teas of, 423 ; Agri-
cultural Colleges in, 425 ; Petroleum in, 473 ; CannibaUsm in,

474 ; Population of, 516 ; Japanese Mirrors and their Magic
Quality, Prof. W. E. Ayrton, 539 ; Education in Kioto, 5^

j

Java, Charnay's Exploration of, 491
Jenkins (B. G.), Vulcan and Bode's Law, 74; Cape Diamonds,

582
Jenkins (H. L.), Utilisation of the African Elephant, 99
Jevons (Prof. W. Stanley, F.R.S.), Commercial Crises and

Sun-Spots, 33, 588 ; Sun-Spots and the Plague, 338
Johns Hopkins University, Baltimore, Report of, 66
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Michigan State Board of Health, Report of, 518
Microphone : New Form of, 60 ; for Military and Tonometric
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August Weismann, 433, 579; E. H. Pringle, 481

Mimas, the Satumian Satellite, 42
Mineralogical Magazine, 181

Mineralogical Society, 283 •

Minor Planets, 14, 420, 437, 532, 556 ; Ismene, 42 ; Hilda, 510,

583
Mira Ceti, 510
Mirror Barometer, L. T. de Bort, 585
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Ochovowicz (Dr. Julian), the Microtelephone, 482
Odessa, University for Ladies at, 330
Qidogoniacese, American, 390
Ogowe Exploring Mis^ion, 222, 246
Olber's Comet of 181 5, 268
Olfactory Nerve and Organ of Vertebrates, A. Milnes Marshall,

401
Omerod (Miss E. A.), Observations of Injurious Insects, 492
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at Cambridge, Part III., 145

Pic du Midi Observatory, 207, 255, 390
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Question, 347
Plants, Absorption of Water by the Leaves of, 75, 183 ; Alfred
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Delicacy and its Employment to determine the Mean Density

of the Earth, 115
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rue, Meteor at, 326
ratt's Grammar of the Samoan Language," 335

i eece (W. H.), Magnetic Storms, 173, 432; the Electric

Light, 242 ; Experiments with the Phonograph, 374 ; and

Aug. Stroh, Syndietic Examination of Vowel Sounds, 426
Prehistoric Flint-Implement Workshop, Discovery of, 351
Prescott (G. B.), the Telephone and Phonograph, 12, 56
Preston (S. Tolver), a Question raised by the Observed Absence

of an Atmosphere in the Moon, 3 ; the Motion of a Luminous
S ource as a Test of the Undulatory Theory of Light, 1 78 ;

n the Possibility of Explaining the Continuance of Life in the

L'niverse Consistent with the Tendency to Temperature
Equilibrium, 460 ; Temperature Eqailibriam in the Universe

in Relation to the Kinetic Theory, 555
Princetown Review, 85
Priiigle (E. H.), Parhelia, 410; Bees' Stings, 410; Intellect in

Brutes, 459
Prior (R. C. A.), was Homer Colour-blind? 119
Prison Bread, Prof. A. H. Church, 387
Pritchard (H. Baden), Science and War—Signalling by Sun-

shine, 508
Pritchard (Dr. Urban), Ear Affection, 364
Prjvalsky (Col.), Exploration of Central Asia, 323
Procter (R, A.), "Pleasant Ways in Science," 71 ; Explana-

tory, 121

Pterygotus Angluus, Discovery of a Specimen of, 85
Pulkova Observatory, 447, 448 ; New Telescope for, 473
Pumice Stone, finding of, near EUice Islands, 108

Punch and Unscientific Art, 384, 460, 484, 508
l*uy-de-D6me Observatory, 207
Python, Feeding a, 267 ; Arthur Nicols, 291

Quarantine in Italy (the Phylloxera), Prof. T. Camel, 408

Radford (W.), Bees' Stings, 340
Radiation, on Repulsion from, Wm, Crookes, F.R.S., 88, 511,

533
Kae (Dr. John), Intellect in Brutes, 409, 459
Rag- Bushes, 595
Railway Guide, Macfarlane's American Geological, 287
Railways, Parsloe's Work on, 313
Rainfall of the World, E. D. Archibald, 305
Ramsay (Prof. A. C, F.R.S.), Manual of British Geography,
69

Ramsay's Hints on Taxidermy, 61

Kanson (Arthur), the Formation of Mountains, 121

Rapplesdorf, Rising of the Todten Lake, 423
RareDed Gases, Thermal Phenomena produced by the Passage

of Electricity Through, Naccari and Bellati, 21

Rats : Intelligence in, 365, 409, 458, 481 ; Distribution of the

Black Rat, E. Morton Middleton, 460; E. W. Claypole,

581 ; Rats and Water Casks, Chas. Darwin, F.R.S., 481

;

E. J. A'Court Smith, 529
Rayleigh (Lord, F.R.S.), "Theory of Sound," Vol. IL, Prof.

H. Helmholtz, F.R.S., 117; on the Determination of

Absolute Pitch by the Harmonium, 275 ; Electricity and
W^ater Drops, 4S6

Rayons da Crepuscule, Annie Ley, 54 ; Consid E. L. Layard,

527
Reale Istituto Lombardo, 354, 475, 570; Prizes of thg, 232;

Rendiconti, 235
Reflector, the Great Paris, 108
Refracting Telescope, Leverrier's Great, 109, 159
Reichenbach (Ludwig), Death of, 544
Reichenow (Dr. Ant.), " Vogelbilder aus fernen Zonen," 232
Reid (Clement), the Range of the Mammoth, 122
Repertorium fiir Meteorologie of Russia, 375
Repulsion arising from Radiation, W. Crookes, F.R.S., 511,

533
Research under Difficulties, Prof. E. Ray Lankester, F.R.S.,

^342
Respiration of Amia, 246
Retina, the Visual Purple of the. Experiments on, 350
Revue Internationale des Sciences, 594
Revue Mycologique, 301
Reynolds (Prof. Osborne, F.R.S.), the Dimensional Properties

of Matter in the Gaseous State, 435
Rhabdopleura, on the Relations of, 246
Rhine and the Maas, Canal between, 326

Riley (Dr. C. V.), Entomological Papers, 518
Rio de Janeiro, Determination of the Longitude of, 43
Ripley and Dana's American Cyclopaedia, 264
Rivista Scientifico-Industriale, 570
Roberts (Charles), "A Manual of Anthropometry," 29 ; Anthro-

pometry, 73
Roberts (\V. C, F.R.S.), on Molecular Mobility, 291
Rocher (E.), Statistics of the Plague in China, 61
Rock Car\'ings near Sydney, N.S.W., 547
Rodwell (G. F.), on the Lavas of Hekla and on the Sublima-

tions produced during the Eruption of February 27, 1878, 280 ;

Gore's Art of Scientific Discovery, 285; Fowler's "Bacon's
No\Tim Organum," 262 ; the Recent Eruption and Present
Condition of Vesuvius, 343 ; the Effects of Heat on Di-iodide
of Mercury, 354 ; Etna, 480 ; Etna Observatory, 557

Rofe (H.), Water-Level Indicators, 554
Rohlffs (Dr. Gerhard), African Expedition, 124, 471, 491
Roman Antiquities, Discovery of, at Vienna, 446 ; at Teplitz

Stadtbad, 446
Romanes (G. J.), the Locomotor System of Medusae, 282
Rome : Discovery of a Statue in, 18 ; the Health of, 419
Roscoe (Prof. H. E., F.R.S.), on a New Chemical Industry

Established by M. Camille Vincent, 398
Roscoe and Schorlemmer's Chemistry, 169
Ross (Lieut.-Col. W. A.), Blowpipe Experiment, 220
Rotenburg, Prussia, Subterranean Oak Forest near, 302
Rowley (G. Dawson), Obituary Notice of, 84
Royal Agricultural College, Cirencester, 453
Royal Agricultural Society, Journal of, 312
Royal Astronomical Society, Resignation of Sir Geo. B. Air/,

• 543
Royal Geographical Society: 15, 76, 123, 348, 394, 438; Lec-

tures, 43 ; Legacies to, 43, 583 ; Proceedings of, 99, 323

;

Memorial for Geographical Professorships at the Universities,

421 ; Jom-nal, 515
Royal Institution : Lectures, 107 ; Actonian Prize, 256
Royal Microscopical Society, 188, 210, 307, 428, 446, 499
Royal Society: 88, 115, 137, 161, 186, 210, 235, 259, 282, 330,

354^ 378, 401, 426, 450, 498, 521, S46 ; Medals of the, 39 ;

Appointment of Officers, &c., 44 ; the President's Anniversary
Address, 109, 132 ; and Leibnitz, Dr. C. M. Ingleby, 364

;

Fellowships of the, 445, 543
Russia : Bulletin de I'Academie Imperiale de St. Petersburg, 23,

449; the Stone Period in, 132; Education in, 137; Native
Work on, 156 ; Russian Geogra hical Society, 156, 233, 566;
Physical and Chemical Society of St. Petersburg, 210, 233,
397 ; Russian Geographical Society, Isvestia of, 247, 270

;

Russian Academy of Sciences, Annual Meeting, 278 ; the
Proposed Anthropological Exhibition at Moscow, 280, 300,

375 ; Education in, 281 ; Iron Mines in, 375 ; the Ornithology
of Northern, 446 ; the Russian Plague, 446 ; Science in, 447

;

Russian Expedition to Central Asia, 515 ; Myopia in, 561

Sachs's Venezuela, 456
Safranine, the Spectrum of, 560
Sagittarius, a New Variable Star in, 437
Sahara : Dr. J. Chavanne's Work on the, 100 ; Flooding the,

509
St. John (Charies), " Sketches of Wild Sport and Natural His-

tory of the Highlands," 193
St. Louis, U.S., Transactions of the Academy of Science, 18
St. Petersburg Physical and Chemical Society, 210, 233, 397
Salamanders, Natural Selection among Larval, 155
Sal-Ammoniac, the Dissociation of. Dr. W. A. lilden, 314
Salmo salar and Salmo quinnat, 460
Salmon in Rivers of the Pacific Slope, George M. Dawson, 528
Salt, Common, Blue Flame from, A. Percy Smith, 483 ; Dr." J.
H. Gladstone, F.R.S., 582

Samoan Language, Pratt's Grammar of, 335
San Francisco, Electric Lighting at, 35

1

"Sanitary Engineering," Baldwin Latham, i, 53
Sappora, Japan, Agricultural College at, 425
Sargassutn bacciferum, 363
Saturn and Mars, the Conjunction of, 154
Satumian Satellite, Mimas, 42
Saunders (Wm. Wilson), Hornets, 147
Sawitsch (Dr. A.), Work on Geographical Astronomy, 94
Scheiner, a Variable Star Observed by, in i6i2, 245
Schliemann (Dr.), Excavations at Troy, 85, 131
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Schmitz (Dr. F.), Halosphsera, a New Genus of Unicellular

Algae, 584
Schott (C. A.), Magnetic Storm of May 14, 1878, 288

Schubert (G. H. von), Centenary of, 325
Schwendler (Louis), Experiments in Electric Lighting, 230;

"Instructions for Testing Telegraph Lines, 192, 241

Science and Teaching, the Liberty of, Prof. Ernst Haeckel, 113,

'35
Science and War, Signalling by Sunshine, H. Baden Pritchard,

508
Science in Lancashire and Cheshire, 322
'* Science Index," 473
"Science News," 60, 232
Science Teaching in Elementary Schools, Dr. Gladstone on, 181

Scientific Discovery, the Art of, Dr. G. Gore, F.R.S., 285
Scientific Journals, New, 326
Scientific Societies, the Association of Local, J. Clifton Ward,

Scientific Terms, on the Use of Historical National Names for,

163
SciKNTiFic Worthies, XIV., Louis Agassiz, 573
Scintillation of Stars, 233 ; M. Montigiiy, 326
Scotland, a Mounta.n Meteorological Observatory for, 237, 255,

279, 342, 445
Scudder (Samuel H.), the Early Types of Insects, 584
Sea, Commercial Products of the, P. L. Simmonds, 3 ; the

Mean Depth of the, 348
Sea-Depths, the Measuring of, 474
Sea-Water, Constituents of, 257
Secular Cooling of the Earth and the Formation of Mountains,

G. H. Darwin, 313
Sedgwick Memorial Museum, Cambridge, 115
Seebohm (Henry), on the Natives of Arctic Siberia, 547
Seeds, Transportation of. Consul E. L. Layard, 527 ; Arthur

Nicols, 555
Seefeld (Tyrol), Earthquake at, 207
Selachi, Prof. Pietro Pavesi on, 384
Severn (Walter), Intellect in Brutes, 291

Sewerage and Drainage, Alfred S. Jones, 53
Shakespeare's Colour-Names, J. J. Murphy, 197 ; A. Craig-

Christie, 221 ; Robert Brewin, 221, 290 ; Dr. C. M. Ingleby,

244 ; E. T. Hardman, 267
Shantung, China, Cotton Growing in, 351
Sharks, Prof. Pietro Pavesi on Selachi, 384
Sharpe (R. Bowdler), Legge's "Birds of Ceylon," 505
Shaw (J.), Ice Pearls, 508
Sheep as Beasts of Burden, 257
Shetland, Earthquake' in, 396
Ships' Magnetism, on Gaussin's Warning regarding the Sluggish-

ness of. Sir Wm. Thomson, F. R. S., 127
Shoolbred on Electric Lighting, 379
Shortia galicifolia. Re-discovery of, 232
Siberia, Exploration of, 205
Siberia, Arctic, the Natives of, 547
Siemens (Dr. C. W., F.R.S.), on Measuring and Regulating

Electric Currents, 330 ; New Electric Current Regulator, 427
Signalling by Sunshine, H. Baden Pritchard, 508
Silicified Trunks and Fossil Forests, Dr. Otto Kuntze, 314
Silver Ores, Discovery of, at Caylloma, 423
Simmonds (P. L.), "Commercial Products of the Sea," 3
Simultaneous Linear Equations, on a Machine for the Solution

of. Sir Wm. Thomson, F.R.S., 161

Sinclair (W. F.), Irish Bog Oak, 74
Singapore, Zoological Gardens, 46 ; Value of Land in, 351
Sitzungsberichte der naturwissenschaftlichen Gesellschaft Isis

in Dresden, 401
Six-Fingered Family, a, 197
Skate, an Intelligent, 160
Skeleton, Discovery of a Human, in New Jersey, 160

Skin, on the Anatomy of the. Dr. George Thin, 307
Sleet, Extraordinary Fall of, in France, 301

Smiles (Dr. Samuel), "Robert Dick," Prof. Arch. Geikie,

F.R.S., 189
Smith (E. J. A'Court), Rats and Water Casks, 529
Smith (Fredk.), the Power of Stupefying Spiders possessed by

Wasps, 32 ; Death of, 395
Smith (Dr. R. Angus, F.R.S.), Absorption of Gases by Char-

coal, 354
Smith ^Robert H.), Force and Energy, 194, 217, 242
Smithsonian Institution of Washington, U.S., 108

Smyth (Prof. Piazzi), Weather, Past and to Come, 338; Illu-
mination in Spectroscopy, 400, 458

Smyth (R. Brough), "The Aborigines of Victoria," A. H.
Keane, 549

Snow Flakes, Frank E. Lott, 529
Society Islands, Volcanic Eruptions in the, Rev. S. T. Whitmee.

105
Solar Eclipses : of July 29, 1878, at Watson's Station, 14; of

July 19, 1879, 42 ; the Total, of January 11, 1880, 74
Solar Heat and Atmospheric Pressure, S. A. Hill, 432
Sonnenschein (Prof.), Death of, 422
Sopwith (Thomas, F.R.S), Death of, 279
Sorby (H. C, F.R.S. ), the Structure and Origin of Limestones,
424

Sound, New Methods for Determining the Velocity of, 85, 86 ;

Lord Rayleigh's Theory of, vol. ii.. Prof. H. Helmholtz,
F.R.S., 117; Measuring the Velocity of, in Air, 529

South America, Clark's Journey to, 312 ; Dr. Edwin R. Heath's
Expedition in, 394

Spain : Campion's " On Foot in Spain," 288 ; Mathematics inj
407 -

Speaking-Trumpets, Wm. Chappell, 5
Spectroscope, New Method of Adjusting the Collimator of the.l

116

Spectroscopy, Illumination in, Piazzi Smyth, 400
Spectrum Analysis : Studies in. Professors Liveing and DewarJ

163 ; Researches on the Absorption of the Ultra-Violet Raj
of the Spectrum by Organic Substances, 259 ; M. Paalzow's^
Researches on the Spectrum of Oxygen, 397 ; Spectrum of
Lightning, Dr. A. Schuster, 427 ; Russian Research on the
Spectra of Stars, 448 ; Spectrum of Common Salt, 483, 582 ;
Recent Researches on Spectra Absorption, 495 ; the Spectrum
of Safranine, 560

Sperm Whales on European Coasts, 76
Spiders, the Power of Stupefying, possessed by Wasps, 32, 54
Spiller (Prof. Philipp), Death of, 374 ;

" Das Leben," 384
Spinal Cord, the Effect of Strong Induction- Currents upon the

Structure of, Dr. W. M. Ord, 306
Spottiswoode (Wm., F.R.S.), Proposed Testimonial to, 107

;

Bust of, 445
Stanford's Map of Zululand, 438
Stanley (W. F.), Mathematical Drawing Instruments, 128
Stars : Orbits of Binary, 99 ; Lalande's, 99 ; Flammarion
on Double, 216; the Scintillation of, 233, 326; a Vari-
able Star observed by Scheiner in 1612, 245 ; the Vari-
able Star Algol, 298; "A Missing Star," 365 ; the Binary
Star o Centauri, 437 ; a New Variable Star ia Saggitarius,

437 ; the Distant Herschelian Companion of 7 Leonis, 484 ;

Mira Ceti, 510 ; Variable, x Cygni, 531 ; 72 Ophiuchi, 531 ;
Double Star, South, 190, 583

Statistical Society, 116, 182, 547, 596
Steam-Engine, the Growth of the. Prof. R. H. Thurston 381
Stebbing (Rev. T. R. R,), the Sting of the Bee, 314
Steel, Meteoric, 61
Stethoscope, the Microphone as a, 146
Stevenson (Thomas), Carrier- Pigeons, 5 ; Early Experiments in

Electricity, 302 ; on the Vertical Distribution of the Light
from Lighthouses placed at High Elevations above the Sea-
Level, 19

Stewart (Dr. James) on Lake Nyassa, 438
Stewart (Prof. Balfour, F.R.S.), the Ine^jualities of the Diurnal
Range of the Declination Magnet as recorded at Kew, 259 ;
Variations of Diurnal Range of Magnetic Declination, 354

Stieler's Hand Atlas, New Edition, 395
Stilling (Dr. Benedikt), Death of, 350
StUlman (W. J.), Tempel's Comet, 217
Sting of Bees, 289, 314, 340, 385, 410
Stoffkraft (Hermann), "Paradoxical Philosophy," 193; the

Unseen Universe—Paradoxical Philosophy, 242
Stone Period in Russia, 132
Stoney (G. Johnstone, F.R.S.), Receiving Telephones, 71
Storm Warnings, A. Hutton Burgess, 313
Storms in the United States, Prof. Loomis on, 270
Strickland (C. W.), Intellect in Brutes, 410
Styria, Excavation of Caves in, 161
Sumatra, Carl Boch's Exploration of, 77
Sun : Preliminary Note on the Substances which produce the

Chromospheric Lines, J. Norman Lockyer, F.R.S., 292 ;

Oxygen in the, J. C. Draper, 352 ; the Physical Nature of
the. Dr. Gruss, 424
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n-Spots, Atmospheric Pressure, and the Sun's Heat, J. Allan

IJroun, F.R.S., 6; S. A. Hill, 432; Joao Capello, 506;
Sun-Spots and Commercial Crises, Prof. Stanley Jevons,

F.R.S.
, 33, 588 ; John Kemp, 97 ; A. Stephen Wilson, 196 ;

and Locusts, E. D. Archibald, 145 ; and the Nile, 299 ; and
.he Plague, Prof. Stanley Jevons, F.R.S., 338
ram and Borjom, Earthquake at, 108
>urvival of the Fittest," A. Crane, 197
vedish North-West Passage Expedition, 77, 102, 222, 247,
^70, 298, 349, 373
ift (Prof Lewis), Intra- Mercurial Planets, 96
itzerland : H. Christ on the Plants of, 130 ; Elementary In-

struction in, 306 ; Curious Meteorological Phenomenon in,

326 ; Earthquakes in, 352 ; Palaeontological Society of, 446

;

Weather Warnings in, 446, 559
Sydney : the University of, 47 ;

proposed Zoological Station at,

60 ; proposed Technological Museum at, 1 59 J Rock Carvings
near, 547

Synchronised Clocks, 55
Szuchuen, Baber's Journey in, 298

Tait (Prof. P. G.), Leibnitz's Mathematics, 288, 384 ; the Law
of Cooling of Bars, 379

Tait (Tho3. S.), the Microphone, 146
Tait and Steele's Dynamics of a Particle, 94
Tanganyika Expeditipn, 15
Tasmania, Gold in, 545
Tasmanian Races, R. Brough Smyth, 549
Taxidermy, Ramsay's Hints on, 61
Taylor (Herbert), Duplexing the Atlantic Cable, 52
Teas of Japan, 423
Teal (J. J. H.j, Vacuum Tube Phenemena, 482
Technical Education : The London Institute for the Advance-
ment of, 47 ; Abroad, 131 ; and the City of London, 180,

354 ; Prof. S. P. Thompson's Lectm-e on, 231 ; in America,
591

Tegetmeier (W. B.), " Moore's Columbarium," 474
Teignmouth, Electrical Phenomenon on Shaldon Bridge, 182
Telectroscope, the, 278
Telegraphy : Museum at Berlin, 1 7 ; Schwendler's Instructions

for Te^ting Telegraph Lines, 192, 241 ; Wires broken by
Sleet in France, 301 ; a real Telegraphic Writing Machine,

323 ; Example of Rapid, 445 ; at Quebec, 473
Telephone, its History and Recent Improvements, Prof. W. F.

Barrett, 12, 56 ; New Discovery by Prof. Bell, 46 ; Recei\'ing,

G. Johnstone Stouey, F.R.S., 71 ; Experiments with the, 85 ;

Prof. J. C. Watson on, 95 ; History of the Speaking, Prof.
W. F. Barrett, 121 ; James Blyth's Experiments with, 283 ;

Gower's Modification of Bell's, 301 ; Edison's, 471
Tempel's Comet, 1867, II., 347, 389; W, J. Stillman, 217;

Dr. W. Valentiner, 457
Temperature, Underground, 303 ; Sense of, and Sense of Force,

554 ; Alfred H. Huth, 5S2
Temperature-Equilibrium, Life in the Universe and the Ten-
dency to, S. Tolver Preston, 460 ; in the Universe in Relation
to the Kinetic Theory, S. Tolver Preston, 555

Teplitz Stadtbad, Discovery of Roman Antiquities at, 446
Teplitz Thermal Question, 493
Termites kept in Captivity by Ants, Henry O. Forbes, 4
Terschelling, Island of, Netherlands Zoological Station at, 107
Tertiary Rocks, Insects in, 246
Tete D'Or, Meteorological Observatory at, 491
Thatcher (Charles R.), Death of, 16
Theriodont ReptUe, 283
Thermal Conductivity of Water, J. T. Bottomley, 547
Thermal . Phenomena produced by the Pa.' sage of Electricity

through Rarefied Gases, Naccari and BeUati, 21
Thermo-Magnetic Motor, a Curious, 397
Thermometer, a New Differential, 188
Thermo- Regulator, a New, 326
Thibet, the Beasts of Burden of, 375
Thin (Dr. George), on some Points Connected with the
Anatomy of the Skin, 307 ; on Hyaline Cartilage, 307

Thomas (J. W.), " Coal, Coal-Mines, and Ventilation,". Prof.
T. E. Thorpe, F.R.S., 405

Thompson (G. S.), the Weather, 148
Thompson (Prof. Sylvanus P.), a Study in Magnetism, 79 ; His

Lectrure on Technical Education, 231 ; Van der Willigen's
" MaPTIf'tifSTnp Hpc Aimonfc Affifiz-Jole ' -f/*Magn^tisme des Aimants Artificieb, ' 552

Thomson (Sir Wm., F.R.S.), on Gaussin's Warning Regard-
ing the Slug^hness of Ships' Magnetism, 127 ; Influence of

the Straits of Dover on the Tides of the British Channel and
North Sea, 152; on a Machine for the Solution of Simul-

taneous Linear Equations, 161 ; on Tides, 571
Thomson Electrometer at the Montsomns Observatory, 560
Thorpe (Prof. T. E., F.R.S.), Thomas on " CoaU and Coal-

Mines," 405
TAuttderer, thQ Bursting of the Gun on Board the, 294, 333, 414
Thurston (Prof. R. H.), the Growth of the Steam Engine, 381
Tides : Influence of the Straits of Dover on the Tides of the

British Channel and North Sea, Sir Wm. Thomson, F.R.S.,

152; the Highest on Record, H. N. Moseley, F.R.S., 363;
at Chepstow, 432, 481, 507, 582 ; in the Bay of Fundy, 432,

458 ; Sir William Thomson on, 571
Tiger, the Size of the. Sir J. Fayrer, F.R.S., 9
Tilden (Dr. W. A.), the Dissociation of Sal Ajnmoniac, 314
Time and Longitude, 290 ; E. L. Layard, 197 ; Latimer Clark,

220
" Tit-tat-to," Automaton for Playing, 352
Tokio, Astronomical Observatory at, 1 59
Torpedo, Electricity of the. Dr. Francois Franck, 295, 320
Torsional Strain, the, which remains in Glass Fibre after

Release from Twisting Stress, Dr. J. Hopkinson, F.R.S.,

187, 306
Tortoises, Gigantic Land, Alexis A. Julian, 30 ; Dr. Jeffiies

Wyman, 31
Toughened Glass, G. C. Diuce, 5
Trajectory of ilolecules, on the Illumination of Lines of

Molecular Pressure and the, Wm. Crookes, F.R.S., 137
Trans-Neptunian Planet, Prof. Asaph Hall, 481
Transvaal, Sudden Change of Temperature in the, 131

Trant (William), the Divisibility of the Electric Light, 52
Travelling, Kaltbrunner's " Manual du Voyageur," 71

Trieste, Zoological Station at, 76
Tri-Methyl-Sulphine, the Action of Heat on Salts of, 379

'

Trowbridge (John), Galvanometer for Strong Currents, I2I

Troy, Dr. Schliemann's Excavations at, 85, 131
Timing-Forks, the Determination of the Rate of Vibration in,

401
Tunnel, the Longest, in the W^orld, 509 ; the Chaimel, 592
Tupman (CapL G. L.), Brorsen's Comet, 527
Turkestan, Major Butler's Survey of, 395
Turkestan, Russian, and the Moscow Anthropological Exhibi-

tion at Moscow, 300
Turnip Seeds, Experiments on, 159
Turtle, Green, the Skull of the. Prof. Parker, F.R.S., 593
Tweeddale (The Marquis of), Obituary Notice of, 205
Tyndall (Prof. John, F.R.S.), Note on the Influence Exercised

by Light on Organic Infusions, 210
Tyson (Capt.), Polar Expedition in the Florence, 15, 43, 123

Underground Temperature, 303
Undertones, Herr Auerbach on, 183
Ungulata, the Fissures of the Cerebral Hemispheres in, V.

Horsley, 276
United States: the Geological Sur^-ey, 130, 518, 559; Annual
Report of the Peabody Museum, 131 ; Entomology in America,

309 ; Reorganisation of the American Surveys, 370 ; Wash-
ington Observatory, 389 ; Missouri Weather Service Report,

420 ; Fisheries, 429, 460 ; Weather Report of the Signal Ser-

vice, 473 ; the National Museum, 561 ; see also America, New
York, Philadelphia, St. Louis, &c.

University and Educational Intelligence, 22, 46, 62, 87, 115,

137, 234, 281, 305, 330, 353, 377, 4C0, 425, 448, 475, 497,

520, 546, 594
University College of Wales Magazine, 87
University Education for Women, 353
Unscientific Art, 384 ; John W. Buck, 460, 508 j Chas. Coppcck,

484
Unseen Universe—Paradoxical Philosophy, W. A. T. Hallowes,

219 ; Hermann Stoffkraft, 242
Unwin (W. C), Wind-Pressure, 72
Urns, Roman, a Curious Discovery in Connection with, 396
Usambara, East Africa, Rev. J. P. Farler, 76
Utrecht, Prize Competitions of the Society of Arts of, 592

Vacuum Tube: Experiment with, H. A. Cnnnington, 458;
Wm. Crookes, F.R.S., 458; Phenomena of, J. J. H. Teal,

482
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Vacuum Tubes, End-on, in Spectroscopy, 400, 458
Valentiner (Dr. W.), Tempel's Comet, 1867 II., 457
Valleys and Lakes, the Formation of, 205
Vanilla, the Cultivation of, 474
Variable Stars : Observed by Scheiner in 1612, 245 ; Algol,

298 ; Mira Ceti, 510 ; x Cygni, 531
Veitch (Prof. J.), Prof. Huxley's Hume, 453
Velocity of Sound in Air, Measuring the, 529
Venezuela, Sachs's Work on, 456
Venice, Prizes of the Istituto Reale Veneto, 376
Ventoux, Proposed Meteorological Observatory on the Top of,

270
Venus and Mercury, Relative Brightness of, 23
Verhandlungen der naturforschenden Gesellschaft zu Freiburg, 23
Verhandlungen des naturhistorischen Vereines der preussischen

Rheinlande und Westphalens, 235
Vesuvius : the Flow of Lava from, 60 ; the Recent Eruption and

Present Condition of, G. F. Rodwell, 343
Vibration of Metal Rods, Dr. F. Guthrie, F.R.S., on, 331
Victoria Philosophical Institute, 356, 451, S47
Victoria: Prodromus of the Zoology of, 160 ; the Aborigines of,

R. Brough Smyth, 549
Vienna : Imperial Academy of Sciences, 68, 188, 236, 284, 404,

452 ; Sitzungsberichte of, 449, 450, 569 ; Discovery of Roman
Remains at, 446 ; Geographical Society, Mittheilungen, 583

Vincent (Camille), on a New Chemical Industry Established by,

Prof. H. E. Roscoe, F.R.S., 398
Vines (S. H.), the Chemical Composition of Aleurone Grains,

235
Vinot (M. Joseph), his Lectures on Astronomy, 231
Virchow (Prof.), on the Plague, 545
Virginia, U.S., Discovery of Caves in, 160

Viscosity of the Earth's Mass, G. H. Darwin, 292
Visual Purple of the Retina, Experiments on, 350
Vita Nuova, 54$
Vivisection Question in Germany, 544
" Vogelbilder aus fernen Zonen," 232
Vogler (Dr. F. W.), Death of, 491
Volcanic Eruptions in the Aleutian Isles, 45
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SANITARY ENGINEERING

Sanitary Engineering. By Baldwin Latham. Second

Edition. (E. and F. N. Spon, 1878.)

IN the introduction to this book great stress is laid on

the necessity for sanitary measures being thoroughly

carried out in all towns and dwellings ; one might suppose

that this was fully admitted on all sides, but we have no

doubt that every medical officer of health throughout the

country could easily give numberless instances of the

greatest possible neglect and callousness on the subject.

While all admit the necessity of efficient sanitary works

and are generally quite ready to attribute to defective

arrangements illness occurring in a neighbour's house or

another town, each individual seems to ignore the possi-

bility of a terrible punishment falling on him for his ovm.

neglect. He should recollect that the punishment which

must sooner or later overtake him cannot be moderated

by the clemency of a chairman of Quarter Sessions or

the gentler feelings of a jur)-, but is ruthlessly adminis-

tered by the inexorable laws of nature.

Mr. Baldwin Latham doubtless finding it almost useless

to preach to people on the necessity of taking care of

their own and their neighbours' health very wisely tries

an appeal to them through their pockets, and shows the

ount of actual pecuniar>' saving from improvements in

, sanitary condition of a community. The town of

Croydon is taken as an instance ; in this case the average

mortality from 1848-55 inclusive •was 24*03 per thousand,

while that for the twenty years since 1855, when the

sanitary works were nearly completed, has averaged
r9'56, showing a saving of 4-47 per thousand. But this

is not all that is to be looked for ; there is evidence that

at times the mortality of Croydon proper is considerably
increased by an impure water supply, and from the lower
mortality of Norwood it appears that a still further im-
provement could be obtained by the adoption of suitable

measures. ^Multiplying the average saving in the rate of

mortality by the population and by the assumed value of

Vol. XIX.—No. 471

labour per head taken at 19/. los. per annum after a deduc-

tion of nearly one-half for persons of an unsuitable age
for work, the author obtains 413,395/. as the value of the

saving from the lessened number of deaths in ten years en
an average population of 43,912. The saving in cases of

sickness not resulting in death is taken at i/. per case on
twenty-five times the number of deaths, that being the

estimated ratio of cases of illness to deaths ; this gives

98,150/. as the result, and to this is added the cost of

funerals saved, 3,926 at 5/. each equal to 19,630/., or a
total saving of 531,375/ It would appear to us more
correct to leave out this last item, as the expense though

saved for the present must be regarded as a deferred

charge and must be incurred sooner or later. The works

having cost in this case 267,665/ there remains as a

dividend for the twenty years an amount in the aggregate

equal to nearly twice the capital. This in the days of

discarded gas and failing banks ought, unaided by the

arguments of zymotic disease, to persuade the ratepayer

to seek an investment in sanitarj- progress.

A great number of very useful tables are embodied
in the text ; those of the velocity and flow in pipes and
sewers from p. 91 to 153 will be found of great service to-

the sanitary engineer, being calculated over a much
greater range than in other books on the subject, and
having been extended in the present edition. We should

suggest with reference to tables 29, 30, 31 that a very

useful addition to make in a future edition would be a

table of areas and hydraulic mean depths with other

fractional depths of flow besides one-third and one-half

full, and that the use of the velocity and discharge tables

would be facilitated by giving the corresponding fall in

feet per mile side by side with the given rate of inclina-

tion expressed in a numerical ratio.

A chapter is devoted to the question of the admission

of rainfall into sewers ; the reasons for its exclusion as

far as practicable are stated to be (i) to increase the

manurial value of the sewage
; (2) to obviate the incon-

venience attending the purification of a large and uncer-

tain volume of sewage in times of rainfall ; and (3) to

give to the streams of the country the natural volume

of water due to the rainfall withiii their collecting area,

and the adoption of this course receives but partial
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recommendation. We believe the author has omitted by-

far the most important reason, viz., the deposit of heavy-

road detritus caused by the admission of storm waters,

which retards the free flow of the sewage and retains a

mass of decomposable matter in the sewers quite suffi-

cient to account for the abominable effluvium emitted by

the gullies and ventilators of the London system. A
reason advanced for the admission of surface water into

sewers given by the author, and to which much weight is

attached, is the fact that it was found by the analyses of

Prof. Way that the washings from the streets of London

resulting from rainfall were equal in impurity to average

sewage. If the surface of our streets is permitted to

become so filthy that, even when diluted with rain-water,

the product is only suited for admission into the sewer,

it would surely be better to turn more attention to the

collection and carting away of the filth rather than to

get it washed away out of sight where its presence will not

be remarked until the next dry weather renders it painfully

apparent. It is somewhat to be regretted that the author

has not devoted a small amount of space to a subject

having so important a bearing on the sanitary condition

of a town and the successful operation of a system of

sewerage as the scavenging of streets, especially when
we consider how much improvement in this respect is

needed in the metropolis. We believe that in London
and other large towns, the saving in the destruction of

clothing would at least pay for the proper cleansing of the

streets without making any allowance for the saving of

time and discomfort in locomotion.

The chapters dealing with the properties of materials

and the construction of sewers, contain much useful

information derived from the author's own experience

and other sources, and may be consulted with much
advantage by those engaged on works not only of this,

'but of other descriptions.

The much vexed question of sea outfalls and the influ-

ence of tidal currents on the selection of site is discussed,

<but it seems a pity that where ignorance and prejudice

demand this mode of disposal, the author should not have
laid stress upon the necessity of abstracting much of the

solid matters held in suspension, thus much diminishing

what is becoming an intolerable nuisance in many sea-side

places. In giving so much importance to dilution with

tidal water, it should have been borne in mind that this

takes place in the direction of the breadth and depth of

the volume of liquid discharged ; but in the case of the

solids floating on the surface, only in the former direction,

and in both cases very slowly, as may be seen by an inspec-

tion of the metropolitan outfalls. It is impossible in the

space at our disposal to notice the numerous details de-

scribed and illustrated ; the plates of all the more important

are carefully drawn and well executed, no trouble being

spared to make them thorough working drawings, while

a sufficient number of woodcuts are introduced amply to

illustrate the text. There are other books on this subject

of a more popular nature, containing most of the informa-

tion required by those who desire a general knowledge of

the subject freed from too technical matters, but this is

undoubtedly the best book hitherto published in this

country for the student of practical sanitary science and
for the engineer who requires a thorough treatment in

detail of that branch of his practice.

THE NAPLES ZOOLOGICAL STATION
Mittheilungen aus der zoologischen Station zu Neapel,

zugleich ein Reperatorium fiir Mittelmeerkunde. Erste

Band, I. Heft. (Leipzig : 1878.)

SINCE the foundation of the Zoological Station at

Naples, nearly one hundred naturalists have worked
in the laboratory connected with it, and a goodly number
of papers, which have resulted from their labours, are

scattered through the biological periodicals of almost all

the civilised nations of Europe. Gratifying as this suc-

cess must be to Dr. Dohm, the founder of the institution,-

he does not show himself inclined to repose on his laurels,

but aims at still further extending the scope of the sta-

tion by startfng two publications in connection with it.

One of these, of which we have the first number before

us, is published in octavo size, and, as we learn from the

preface, is intended for smaller papers, and general

notes on the habits of animals living in the Aquarium^

and other zoological topics. It will, moreover, be

the medium for recording the systematic observations

now being carried on by the permanent staff at the

station. The second publication will be in quarto size,

and will bear the title "Fauna u. Flora des Gulfes von
Neapel und der angrenzenden Meeresbezirke." As its

name indicates it will consist of fully illustrated mono-
graphs of the various groups of animals found in the Bay
of Naples or adjoining seas. The parts may be pur-

chased separately, or may be subscribed for by the

payment of i/. yearly. The contents of the first part of

the "Mittheilungen" promise very well. Dr. Schmidt-

lein, who manages the public aquarium, contributes three

short papers. One of them gives an interesting account

of the habits of a large number of the various animal forms

living in the aquarium. A second deals with the periodic

appearances of pelagic animals in the Bay of Naples during

the two past years, and the third is a list of the breeding

times of the marine forms inhabiting the Neapolitan seas.

Dr. Hugo Eisig, the general manager of the station^

contributes a paper of very great importance on the

segmental organs of the Capitellidae. He shows that, in

some species of this group, it is normal for several seg-

mental organs to be present in a single segment, and
that the number of these organs present in a segment

increases in passing from before backwards. Dr. Eisig

compares the segmental organs in Annelids with the

segmental tubes in Vertebrata, and points out how closely

the arrangement he has found in the Capitellidae agrees

with that described by Dr. Spengel in some Amphibia.

There is an illustrated paper by Dr. Meyer on some

points of crustacean anatomy, and two botanical papers

by Drs. Falkenberg and Smitz. Dr. Dohm himself

communicates some observations on the Pycnogonida;, in

which he adduces a large amount of evidence to prove

that the view as to the number of their appendages

put forward by him some years ago, which was subse-

quently attacked by Semper, is, in all essential points,

correct.

The number as a whole is very creditable to the

zoological station, and we may congratulate the founder

upon the continued prosperity of the institution, as

evinced by its ever-increasing activity in all directions.

F. M. B.
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OUR BOOK SHELF
Theorie der algebraischm Gleichungen. Von Dr. JuL

Petersen, xii. and 335 pp. (Kopenhagen, 1878.)

The author tells us that this work owes its origin to the

lectures he has given on the theory of equations at the

Copenhagen Polytechnic School. In the preparation of

it he has made use of J. A. Serret's "Cours d' Algebra

Supdrieure," Todhunter's "Theory of Equations," and

Jordan' s " Traite des Substitutions." The first section

treats of equations in general; Cap. I. general properties

of algebraic equations; Cap. 11. relations between the

coefficients and roots; Cap. III. on elimination, de-

scribing the methods of Labatie, of Euler, of Sylvester,

of Bezout, and of Poisson ; Cap. IV. the transformation

of equations. The second section is devoted to the

algebraic solution of equations, viz., of the cubic (the

methods of Hudde, Lagrange, Tschimhausen, and Euler);

of the biquadratic (the methods of Lagrange, Descartes,

and others); the binomial equation, the Ouintic, the

breaking-up of a rational polynomial into rational

factors, Abelian equations (a long chapter, including the

division of a circumference into seventeen equal parts,

and the reduction of the equation x"^ =1).
The third section is on the Numerical Solution of

Equations: Cap. I., on the Separation of Roots (Des-

cartes', Budan's, RoUe's, Sturm's, and Newton's theorems);

Cap. II., the Calculation of the Roots in Nimierical

Equations (interpolation, of Newton's Method of approxi-

mation, also Lagrange's and Homer's methods). The
fourth part, which treats of Substitution in four chapters :

Cap. I. Substitution in General ; Cap. II. (a long chapter,

including the theorems of Lagrange and Cauchy, alternate,

transitive, and intransitive groups, hnear substitutions,

&c.) ; Cap. III. Galois' Theory (this has not found its

way into English text-bocks ; Prof. H.J. S. Smith classes

Galois, for early precocity, with Pascal and Gauss);

Cap. IV. Applications of Galois' Theory (Abelian equa-

tions, the Galois and the Hessian equations).

This bare enumeration of the principal articles will

show that this carefuUy-written treatise takes up some
ground which has not yet been opened out or even
^uded to in our common text-books on equations.

The Botany of Three Historical Records, PharaoJC s

Dream, The Sower, and the King^s Measure. By
A. Stephen Wilson. (Edinburgh : David Douglas,

1878.)

This is a curious little book, the author's aim being to

throw what light he can," either by comparison or

suggestion, upon the probabihty of the plants referred to

in these Scripture records being this or that species of

cereal. Mr. Wilson seems to have given a good deal of

consideration to each of the above questions, which, as

he fsays in his preface, have only one bond of con-

nection between them, namely, "a common basis in the

botany of the cereal grasses." Notwithstanding the

pains the author has evidently given to each of the

subjects, we cannot but think that it will prove of but
little value, the points advanced being by no means con-

clusive, and even the subjects in themselves being of

small importance. It may be of some value to know
whether the cereals "stand in the same alimentary
relationship to mankind as they did when Joseph laid up
the surplus of the plenteous years in the granaries of
Egj-pt," because such a knowledge, if it could be proved,
would show the progress made in developing the pro-

ductive resources of these grasses, but whether the plant
in Pharaoh's dream was Trittcum cotnpositiim, or any
other species of Triticutn, is perhaps of little moment
to mankind at the present time. As an illustraiton of
what is to our mind mere speculation, we quote the
following from p. 6 :—" The wheats of * Minnith,' in the

I

Belka (Ezek. xxvii.) grown by the farmers of Judah and
Israel, seem to have been in demand in the corn-

I market of TjTe. Probably Minnith was a remarkably

;
good locality for wheat, so that when the husbandman in

other districts got seed from this place they called it Min-
nith wheat"

;
The author's sunmiing-up of this his first " Historical

Record," namely, that "seven ears of corn came up
upon one stalk," is that it " may be wrong, and probably
is wrong, whereas the reading here proposed, that seven
ears of corn came up upon one stock, while probably
expressing the full meaning, can only err by defect, and
must necessarily be right, as embracing an essential

morphological fact common to all varieties of com."

The Comtnercial Products of the Seaj or. Marine Con-
tributions to Food, Industry, and Art. By P. L.

Simmonds. With thirty-two illustrations.. (London:

,
Griffith and Farran, 1879.)

This is the first example this year we have had of a work
antedated, in this case by more than two months. We
cannot possibly see what is gained by this ; is it meant to

make readers of future years believe that a work was pub-
lished a year later than it really was ? Ifthis is so, is it quite

honest and respectable—to put it in the mildest possible

form ? When one gets over Mr. Simmond's extraordinary

and often misleading style (for which we commit him to

the tender mercies of the hterarj^ Dr. Birch), it is found
that his work contains a great mass of useful and curious

information, showing great diligence in the collection of
facts, if not much skiU in putting them together. Mr.
Simmonds' work is divided into three parts, dealing with
food-products obtained from the sea, marine contribu-

tions to industr)', and marine contributions to art.

Detailed accoimts and statistics are given of the various

fisheries of the world, under the first head ; imder the
second head the sponge fisheries are dealt with, oils,

isinglass, shells, seaweed, marine salt, and other products ;

and under part iii. tortoise-shell, mother-of-pearl, coral,

i

and amber. It will thus be seen that the work has a wide
range ; it shows how much has been done, and how

, much yet remains to be done by science, to make the

i

most of the products with which the waters swarm. Alto-

gether the work contains much useful and interesting

information in a handy form.

LETTERS TO THE EDITOR
[T7te Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents, Neither can he undertake to return, or
to correspond with the writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

[The Editor urgently requests correspondents to keep their letters as

short as possible. The pressure on his space is so great that it

is impossible otherwise to ensure the appearatue even of com-
munications containing interesting and novd facts

^

A Question raised by the observed Absence of an
Atmosphere in the Moon

It is known that there is physical evidence of an absence of
atmosphere in the moon. It would appear reasonable to con-
clude that the moon at one time l^d an atmosphere; for,

according to the generally-accepted principles of Laplace, whidi
make the sun and members of the solar system to have a common
nebulous origin, it would seem very extraordinary if the par-

ticulai offshoot of the conunon nebula which formed the moon
had no gaseous constituent in it. If we admit, therefore, as

probable that the moon at one time had an atmosphere, the

question naturally su^ests itself as to what has become of it.

Various surmises have been hazarded in reply to this. I would
venture to submit the following as a possible explanauon, which,

as far as it goes, is based on accepted principles :—It is kuown
to be a demonstrated fact in connection with the estabUshed

kinetic theory of gases that thfi velocities of the molecules of a

gas vary among themselves from zero to an indefinitely great
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velocity, i.e., a velocity to which apparently no limits can be
set. It is true that the molecules which in the accidents of col-

lision among themselves acquire these enormous velocities, have
been mathematically proved to be relatively few in number, the
greater nimiber of the molecules possessing velocities approachin;^
the mean value. But it would seem to follow necessarily that
molecules situated in the top stratum of any atmosphere, and
i^ich acquire these enormous (indeterminable) velocities, can
sometimes overcome gravity, and be projected into space, so as
not to return ; as it is a known fact that only a Jinite velocity is

required to effect this result. I have therefore to suggest that
by this cause the moon's atmosphere has gradually disappeared.
It is probable, no doubt, that it would take a vast period of
time to have brought about this result, but we have an almost un-
limited time at disposal. It might possibly be asked. How is it that
the earth's atmosphere has not shared the same fate? In answer to
this I would reply, first, that the value of gi-avity on the earth is

known to be very much greater than on the moon, and second, that
possibly (for aught we can tell) part of the earth's atmosphere
may have thus disappeared ; or the earth's atmosphere may be
less dense at present than at one time, for anything we can say
to the contrary. It would seem a curious fact to note in con-
nection with this that there would be apparently grounds for
inferring that the constitution or composition of the earth's (or

any other planet's) atmosphere might have changed from the
above cause, as evidently the lighter gaseous constituents, whose
molecules acquire in the accidents of collision the highest veloci-
ties, would be first dissipated into space in the above manner.
Thus, for example, any trace of that very prevalent constituent
of the universe, hydrogen, that might have at one time existed
in the earth's atmosphere, would have tended to become relatively

rapidly eliminated, as the molecules of hydrogen are known to
possess a normal velocity about four times as great as that of the
constituent molecules of the earth's atmosphere.^ It might be
said that changes so great as those above indicated are scarcely
realisable, but then it should be kept in view that w^e have an
almost limitless range of time to draw on, and it is generally
admitted to be very important to take the effect of time into due
consideration, as, for example, is done in the case of geology,
where mountain ranges are recognised by incontrovertible physical
proof to have been carved out by the slow disintegrating action
of rain and atmospheric influences prevailing through countless
centuries. The gradual disappearance of an atmosphere (earth's

or moon's) under the above cause might possibly be compared in

slowness of operation to the other cosmical changes that the
solar system is known to be undergoing, such as the gradual
approach of the earth to the sun (and of the moon to the earth)

through the friction of the material media in space, the accom-
plished stoppage of the moon's axial rotation by tidal action on
its mass, and the gradual diminution of the earth's rotative

velocity from the same cause. These slow changes, imper-
ceptible in the range of human experience, become important in

large time epochs, and it becomes desirable in the interests of
truth, in tracing back events, to give due weight to these time
epochs. In suggesting the above explanation, I have endeavoured
to confine myself strictly within the limits of mathematically
proved facts as a basis to draw deductions upon, and I should
be glad to accept any criticisms that might be offered, either with
the view to point out a difficulty or confirm the truth.

LondoUj^Qiftober S. Tolver Preston

Remarkable Local Colour-variation in Lizards

The following extract from a letter received some months
since from Baron de Basterot, of Rome (a Fellow of the Geo-
logical Society of London), records an interesting case of local

colour-variation, about which some of your correspondents may
be able to give us further information :

—

"Capri is a mass of the usual yellowish-white Apennine
limestone, forming precipitous cliffs nearly all round the island.

' The realisation of a possible diversity at a former epoch in the constitu-

tion and density of the earth's atmosphere raises rather a curious question in

connection with the known diversity of the plants and animals that formerly
inhabited the globe, as compared with those at present existing. It might be
observed that admitting the possibility of the former existence of an atmo-
spihere on the moon, it would seem to follow that an interchange of molecules
between the two atmospheres (those of the earth and moon; must have taken
Iilace at one time to a certain extent under the above cause, though the con-
siderably less value of gravity on the moon compared with the case of the
earth would facilitate the passage of molecules away from the moon and
lender correspondingly difficult the passage in the reverse direction.

At its southern extremity are three high and nearly inaccessible
rocks called I Faraglioni, one of which, pierced by a natural
arch, has been frequently depicted by artists. Two of these
rocks are completely detached from the mainland, and, I need
hardly add, uninhabited.

"On the island, and on the first of the Faraglioni rocks which
is connected with it, the lizards are of the usual species so
common in Italy—coloured grey, mixed with more or less green.
On the two outward FaragUoni rocks, which are completely
separated from the shore, their colour is totally different. The
back is of a blue so dark as to appear nearly black ; the sides

of a brilliant blue, like lapis-lazuli ; the belly light whitish-blue,

Avith a very slight tinge of green.

"An English gentleman whom I met in Capri had several of

these lizards alive, which had become quite tame in the course
of a couple of months. I believe he intends bringing them to

England. He is of opinion that they differ in colour only from
the lizards of the island, and that, though very different in

appearance, they are the same species.
" Whether this be so, or whether they are specifically differ-

ent, their presence on these isolated rocks and their total

absence on the island is equally remarkable."
Alfred R. Wallace

Termites kept in Captivity by Ants

^ When entomologising in Portugal in 1877, in the neighbour-

hood of Cintra, I found the nest of Formica nigra under a stone.

On my turning it over there was, as usual, great consternation

in the community, and I discovered that it was evidently caused

by the fear lest a colony of Termes hicifugus, which the Formicas
had enslaved, should escape. The Nigras instantly began seizing

the Termites, driving them underground by the nearest orifices, in

the meantime wrenching and pulling off their a\ ings in the most
unceremonious manner. I observed a large number 'of wings
lying in heaps here and there in the nest as if this treatment had
been practised before. In the nest there was also a great number
of Termite larvje. The great object of the owners of the " loca-

tion" seemed to be to get these larvas underground as speedily

as possible. The ants fell on them with great impetuosity,

seizing them anyhow and anywhere, dragging them against the

most strenuotis opposition (their behaviour strikingly contrasting

with the meekness of their winged fellows) into the nearest

apertures of the underground home. Very often this oppo.«ition

resulted in a long and stern fight, in which the larvje were often

badly wounded, being deprived sometimes of their antenna?,

sometimes of half their jaws, and not seldom killed outrij^ht.

Occasionally, however, the larv?e were victorious, beating off the

Formicas, in which case they (the larvce) did not make off, but

remained perambulating the nest. I saw one larva drawn at the

end of a long fight by its antenna, while it strenuously held on

to a small ball of earth which had proved a vain anchorage for

its feet, for larva and clod together were dragged across the top

of the nest (made by the impression of the stone) five or six

inches, up the side, i| inch, and away among the grass, where,

losing the ball of earth, it seized a stalk so firmly that its abductor

could not drag it farther, whereupon, after reconnoitring the

ground for a little distance the latter disappeared, but returned

shortly with a companion, with whose aid the larva was detached.

This done, the helper returned home while the abductor pro-

ceeded with his prisoner till lost to view in the grass, some

twelve or fourteen inches from the spot whence it originall}-

started.

In the same neighbourhood I watched for some time a nest of

Formica ligniperda. An injured female was placed in the nest,

but no assistance was rendered, while it crawled along towards

the nearest orifice leading underground. At the spot where

this individual was injured some of the fluid of its body which

had oozed out ^^as eagerly lapped up by the others ; some even

applied their mouths to the wounds on the body. During the

operation of lapping the maxillse were kept perfectly still, and

the antennse close to the side of the head " feel-feeling " the

ground with the tips, as if to discover the spot where the liquid

was to be found. Every now and then, however, they were

extended at right angles to the body, as if to obtain a more

general survey of things, and then immediately returned to their

previous position. On several of those which were busy lapping

I poured some spirits of wine. They instantly became stupefied,

and for a time motionless. When in this condition they were
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d by many of their fe]low colonists, who, having cursorily

v^^ii.ined them, fell to touching them with their antenna? on the

abdomen, reminding me much of a mesmerist making passes

over a \-ictim, ITie effect was almost electrical. I was sur-

prised to see the incapables at once begin to rally. After

stretching their legs and moving their antennce they moved
along slowly for one or two steps and then went along as if

nothing had happened. Others came and drank of the spirit

not quite evaporated, but did not seem to suffer any bad effects,

I buried a member of the community as it was in the act of

carrying off a larva. Although many came and looked on
none took compassion or attempted to relieve their friend. A
small heap of larsse, however, which I pressed down into the

soft earth with my pencil, thereby injuring some of them badly,

was disinterred, and every individual carried, into a place of

safety.

A stranger placed in the nest was verj- soon set upon, and before
long its head was travelling on a direction opposite to that of

its abdomen. The headsman's reward was a long draught of
blood from the severed abdomen.
On my turning over the stone at first, the larvos were exposed,

but were soon begun to be carried off. Some of the workers
were certainly busybodies, fussing about, pretending to do a
great deal, while in fact they were shirking their fair share of

the hoosehcld duties. They would rush at the larvae, seize one
and be off with it in a great hurry, but they had not gone far

(not even always in the direction of the entrance) before they
changed their minds, threw down their load to return for
another helpless infant, which was treated in the same way,
being carried generally in a direction contrary to the previous,

and dropped down anywhere, sometimes beyond the limits of the
nest altogether.

My observations with regard to ants dropping intentionally or
jumping from small heights do not quite agree with Sir John
Lubbock's, but they are not yet full enough to give in detail, I

bope to have fuller opportunities for the investigation of the
habits of this most interesting class in the Malayan Archipelago,
whither I am now bound.

Meantime I hope these few notes may have some interest for
the readers of Nature. Henry O. Forbes
' S.S. Celebes, off Naples, October 18

Colour-blindness

Has it been suggested that the traditional blindness of

Homer may have been—in the absence among the ancients of a
specific name for coIoiu--blindness

—

merely the colour-blindness
for which Dr. Pole makes out so good a case ? To readers
ignorant of Daltonism, blindness must have appeared the only

explanation of a glaringly misapplied colour-epithet. It is at

least clear that the author of the Homeric poems was not always
blind in the modem sense of the word.

Brighton, November i Clementina Black

The conclusion of Dr. Pole's valuable paper will doubtless
stir up many to investigate the question whether or not dichro-
matism was the rule at an early stage of himian vision.

Will you allow me to adduce, towards the solution of this

question, the evidence of a literature, which though not nearly
so ancient as the Greek, goes back further than that of many
European nations. I mean the Irish. I find in some of the
earliest works in that language an ambiguity in the application
of adjectives of colour very similar to that noticed in the
Homeric writings by Mr, Gladstone. Glas, for instance, is used,
indifferently, apparently, for green, grey, and blue, Uaithm is

used to indicate the colour of grass, and also that of the human
eye. Dearg is employed to denote the colour of wine, and also
that of clay. Ruadk (red) is similarly ambiguous.

182, Adelaide Road, N.W. Edmund McClure

Schleswig, by these means has led to its organisation" else-

where. This mode of communication is, however, not new, as
carrier-pigeons were employed early in this century as a means
of communication with the Bell Rock Lighthouse, as mentioned,

in my late fathers "Account" of that work. The pigeons

passed between the lighthouse and the shore—a distance of
eleven miles in eleven minutes. The employment of these birds,

however, was, I suppose, found to be more ctirious than con-

venient, for they have long since ceased to be employed. The
pigeons were presented to the establishment by the late Sir

Samuel Brown, R.N, Thomas Stevenson
Edinburgh

Globular Lightning

As the curious phenomenon known by the above name seems
to be attracting some attention just now, I venttu-e to send you
the following details, which, though of rather ancient date, are

still, owing to their startling character, very fresh in my
memory.

I think it was in the year 1866, in the b^inning of the

month of August, that I was walking in the garden when the

atmosphere became exceedingly oppressive (there had previously

been a very long drought), and thinking by the appearance
of the sky, whidi looked liuid and threatening, that a storm

was coming on, I made for the house. As I was going up
our front steps some rain-drops fell, which were the largest I

ever saw. I had just reached the dining-room and was stand-

ing near the mndow, which looks north, when I saw a large

ball of fire, which appeared to me, looking at it as I did

from a distance, to be the size of a globe such as is used in

schools, descend towards the earth. In descending it struck

the church, which is immediately opposite our house, and
brought with it a ntmiber of slates and part of a stone cross,

making a terrific noise. There was a flash of lightning soon
after, followed by a moderately loud clap of thtinder, but nothing

more. As there were not at that time any houses near to ours I

did not hear the occurrence mentioned by any one. The noise,

though extremely loud, was not at all like thtmder. The illu-

mination of the rooms by the ball of fire was seen by two other

persons in the house. Charlotte Hare
St. John's Road, Putney, S.W.

Speaking-Trumpets

The antiquity of the speaking-trumpet may be proved open
far higher authority than that of the imaginative Athanasius

Kircher. It is literally as old as the Pyramids. While exi
mining Lepsius's great work upon ancient Egypt for my
" History of Music" I noted two examples among the plates

of the fourth dynasty of Egypt (see Lepsius's " Denkmaler,"
Dyn. 4, Abt 2, Blatter 27 and 30). The Egyptian speaking-

trumpets seem to have been some five feet or more in length,

and too wide in diameter to have been blown by the mouth.
They are conical, and lack the contraction near the mouth-end
which is so observable in their war-trumpets.

Wm. Chappell

Carrier-Pigeons

In Nature (vol. xviii. p. 682) it is stated that carrier

jageons are being "turned to useful account " in a new direction in
Germany, for Consul Ward writes to the Foreign Office "that the

\

successful results attained by the establishment of communication
between the two Eider lightships and the Port of Tonning, in

Toughened Glass

My own experience supports the necessity for caution in using

Bastie's toughened glass. Shortly after its introduction I had
some gradtiated measures, and although they were sufficiently

tough to bear the shock consequent on falling five or six feet

to the ground, yet after a time some short scratches appeared

on their surface, and these rapidly spreading till they nearly

covered the whole of the glass, when but a slight touch was
sufficient to make the measure fly into fragments. One placed

on a shelf subject to rather rapid change of temperature, without

any handling or apparent cause, broke up suddenly into tiny

pieces, beha\-ing, indeed, as if it wore a Rupert's bomb.
Northampton, October 29 G. C. Druce

POTTERY AT THE PARIS EXHIBITION

THE extensive collections of pottery at the Paris

Exhibition brought together from so many countries,

is of high interest from a technical, as well as from an
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art point of view. All that is now being done in pottery

manufacture, all that has lately been achieved in the way
of progress, has been here illustrated. An examination,

even a rapid one, shows at once how far in advance of

other countries England and France are.

Leaving all strictly art questions out of considera-

tion, it is instructive to notice how the technical pro-

cesses of manufacture impose limits on an artist's scope,

and how these scopes have been widened by recent

discoveries. It is not intended in this short note to do
more than allude to the more important of these, and
before doing so it is worth while mentioning that for

domestic purposes English earthenware is still un-

approached.
The pdte-sur-pdte decoration, so largely used in

England and in France, is a good illustration of how a
process in itself confines the artist's power within certain

limits.

The nature of the ornamentation consists in applying

by the brush, and modelling with tools, raised decorations

of "paste," which is often, for the sake of artistic effect,

in high relief. The paste is of much the same composi-
tion as the body on which it is applied, and requires a

similar temperature to convert it into China, i.e., T,8oo''

C. The colours which can be used for staining this

paste must therefore also be capable of being produced at

this heat, and the result is an entirely new range of

ceramic colours. It is fortunate for the success of this

style of decoration that the colours obtained are har-

monious, of a subdued tone. They are quite unlike any
that can be produced at a lower heat. Apart from the

artist's manipulation, which may vary much in delicacy,

the general effect of the production is almost wholly the

natural result of the process, and is therefore not due
entirely to the artist.

Another and distinct appHcation of raised decoration

is very largely represented in the French court. It was
first used at Bourg-la-Reine some ten years ago, and is

now made in many other localities. It consists of

painting in clay on earthenware with pallet and brush in

various gradations of relief, somewhat like impasto. The
heat for firing is comparatively moderate, and the range

of colours that can be employed is very wide.

The difficulties of painting under glaze are by degrees

being overcome, and one manufacturer has, for the first

time, produced gilding iinder glaze. The coloured glazes

shown are rich and brilliant, and are well worth the par-

ticular notice of those who have paid attention to their

production.

The organisation of the Sevres manufactory and the

fact that it is under the direction of a chemist of repute

lead to expectations of discovery resulting from the

research here carried out. And as a fact discoveries of

no small value have been made of late years. Besides

such discoveries as of compounds yielding new colours,

there are some which take rank as new processes.

For example, the late Francois Richard, an artist on the

staff of the manufactory, found that a large proportion

of the enamel colours can be made which will bear a tem-
perature of 600° C.—a higher temperature than has been
hitherto supposed possible. This higher temperature
now employed fuses and softens the glaze ; the colours

painted on it blend with it so that, on cooling, there is

produced that softness and brilliancy hitherto charac-

teristic oi pdte-tendre decoration. This process has been
named the de7ni-grandfeu. A great benefit arising from
this discovery is that many vases damaged in firing,

which would formerly have been abandoned, can now be
preserved, as the accidents which so often happen in

firing can be repaired. Defects in glaze and colour can
be concealed, as, during an exposure to this deini-s^rand

feu, they are at melting-point, and new glaze, when
added, becomes so fused that no line of junction is

visible. This process also gets over a difficulty that had

long been felt in decorating kaolin, or pdte-diir, china,

with a pleasing result, as the colours were always crude
and harsh, being on the glaze. When a soft effect was
required recourse was had to the less durable and more
cosWy pdte-tendfe as a body on which to paint.

A new method for decorating porcelain where gold

alone is employed has been invented by M. Rdjoux.

Formerly, when porcelain was decorated with gilding

alone, the ornamentation was limited to the production

of a pattern by the greater or less relief of the gold, and
by its being burnished or left dead. Even the thinnest

part of the gilding was opaque. No delicate effects

could be produced, rnd the style was suited rather for an
abundant display of birbaric wealth than for refinement

of expression.

The new process enables the gilding to be put on so

thinly and transparently that the most delicate effects of

light and shade can be produced. It is, however,
applicable only to vases of gros bleu colour, that is,

to vases coloured with oxide of cobalt. Upon this ground
the pattern is drawn with a pigment composed of oxide of

aluminium. This is then subjected to a firing which fuses

the oxides together, and a brown surface results. This

surface is found to be more suitable than any other known
for the reception of the gold paste, which can be laid on
in a thin film, and then, further, by subsequent removal,

can be made to give great transparency. This property

of the brown surface is not destroyed by being tinted

before the gilding, so that it is possible to tint it with

different colours which shall show through. A further

variation is very frequently obtained by changing the

tone of the gold by mixing it with alloys. This admirable

effect of transparency has not been produced by any
other means, and the first piece made (with many subse-

quent) is exhibited.

Another of the processes invented at Sevres is that of

enamelling on pdte-teiidre body. In this the colours are

applied in powder in the same way as in enamelling on
metal, and are fused at a very low temperature. They
have more body and are more decided than are those

produced by the older enamelling process. On some of

the vases shown at the Exhibition the white ground seen

is not that of the creamy pdte-tendre body, but the pearl

white of the stanniferous enamel.

Other recent improvements which should find a place

in a more technical and exhaustive notice have been
illustrated at the Exhibition. It may be mentioned that

other nations are striving to adapt some of the traditionally

recognised styles and their method of manufacture.

We may, in conclusion, refer to a small but important

exhibition of porcelain, allant-att-feu, useful for laboratory

as well as for domestic use. It is a very good white, thin

and hard, and will bear high temperatures if the changes

are not too sudden.

SUN-SPOTS, ATMOSPHERIC PRESSURE, AND\
THE SUN'S HEAT

THE question whether the atmospheric pressure varies

with the spotted surface of the sun was noticed by
me in a paper on the Isobars within the British Isles. I

could not, however, find any appearance of a decennial

law in the yearly mean pressures : such a relation pre-

sented itself however in the varying directions of the

isobars \Proc. Roy. Soc, 1877, p. 599). The yearly mean
pressures in our latitudes are subject to large irregular

variations, and several decennial periods would be re-

quisite before these could be neutralised in the decennial

means. As the irregularities are much smaller within

the tropics, I did not fail to examine the yearly means for

India which were in my possession at the time ; and I

found their variations very small and apparently without

any relation to the decennial period. Mr. F. Chambers's

interesting letter to Nature (vol. xviii. p. 567) has
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induced me to make a more careful study of the Indian

observations at present before me.

Mr. C. Chambers had noticed previously the appearance

of " a periodicity of very small range, which nearly corre-

sponds in duration with the decennial sun-spot period

(" The Meteorology of the Bombay Presidency." London,

1878, p. 12). It is obvious, whatever may be the results

derived for a single station, that they can have little value

if contradicted by those obtained elsewhere. I have

shown that from Singapore to Simla the daily mean pres-

sure varies in nearly the same way, the maxima as well

as the minima occurring simultaneously or nearly so over

all India {Proc. Roy. Soc, 1876, p. 24). Are then ^& years

of maximum and minimum pressure also the same over

India ? The question has considerable interest inde-

pendently of the existence of a decennial law. The fol-

lowing table contains the differences (A B) of yearly mean
barometric height in thousandths of an inch from the

means derived from the whole series of observations at

each station. I possess at present imfortunately only an

incomplete series for Trevandrum and the variations for

1841-48, and for 1853-64 are those from the means for

each of these series of years, the barometers having been

different. I have also added the differences of yearly

mean temperature in tenths of a degree Fahr. from the

means for each series of years during which the thermo-

meter preserved the same position. The different series

are separated by bars .
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and temperature, this relation does not hold for the

yearly means ; that is to say, it does not follow that a

high yearly mean pressure should indicate a low yearly

mean temperature, and vice versa.

We may, however, arrive at a satisfactory answer to

the original question by an examination of the variations

of yearly mean temperature at the different stations. It

inust be remembered that the relation of the oscillations

of monthly mean pressure to those of monthly mean
temperature are deduced from the variations shown by a

thermometer four or five feet from the ground. Does
the thermometer at any station, or at a combination of

stations, show a high yearly mean temperature with a

low yearly mean pressure, and -vice versa ? I have given

the variations of yearly mean temperature (AT) at differ-

ent stations, and it requires only a cursory examination

of them to see that there is no such relation. There is,

however, another fact of \'ery great importance to be
deduced from the values of AT, and that is, the very

£reat constancy of the yearly mean temperature at all the

stations, in spite of the known considerable variations in

the amount of rain and of other meteorological results

from year to year.

It may be asked how we can explain the facts which
seem to relate the annual oscillations of the mean pres-

sure and mean temperature with the independence of the

variations of the yearly means. As an illustration we
can suppose that with a strong wind and high tempe-
rature the height of the tide maybe increased at a certain

port, while a following north wind with low temperatures
will diminish the height at low water ; we should in such

a case, especially if the temperature varied with the force

of the wind, have a larger oscillation of the water with a

larger oscillation of temperature : we would not, however,
attribute the high tide to the greater heat ; we can also

conceive that the mean temperature might, in the case

supposed, vary, but the level of the ocean avouM remain
constant. Other illustrations might be suggested.

The conclusions at which I have arrived are :

—

1. That the years of greatest and least mean baro-

metric pressure are probably the same for all India.

2. Therefore, that the apparent relation to the decen-
nial period found by Mr. C. Chambers for Bombay holds

for all India,

3. That the annual oscillations of monthly mean
pressure and monthly mean temperature have nearly a
constant ratio in India.

4. That these oscillations depend on local conditions

in the same latitude, at places quite near each other,

which are independent of the heat emitted by the sun.

5. That the yearly mean isobars run parallel to the

«quator in India and are independent of local conditions.

6. That the directions of the yearly mean isotherms
vary with the local conditions.

7. That there is no relation between the variations of

yearly mean temperature and yearly mean pressure.

John Allan Broun

THE SIZE OF THE TIGER
TN a work on the tiger, published in 1875,^ I made the
' following remarks in reference to the size of the
animal :

—

" The size of the tiger varies : some individuals attain
great bulk and weight, though they are shorter than
others which are of a slighter and more elongated form.
The statements as to the length they attain are conflicting
and often exaggerated ; errors are apt to arise from
measurements taken from the skin after it is stretched,
hen it maybe 10 or 12 inches longer than before
removal from the body. The tiger should he measured
from the nose along the spine to the tip of the tail as he

* Royal Tiger of Bengal, pp. 29, 30,

lies dead on the spot ivhere he fell before the skin is re-

moved. One that is 10 feet by this measuremetit is large,

and thefull-grown inale does not often exceed this, though
no doubt larger individuals (males) are occasionally seen,

and I have been informed by Indian sportsmen of reli-

ability that they have seen and killed tigers over 12

feet in length. The full-grown male Indian tiger, there-

fore, may be said to be from 9 to 12 feet or 12 feet

2 inches, the tigress from 8 to 10 or perhaps in very rare
instances 1 1 feet in length, the height being from 3 to 3^,
or, rarely, 4 feet at the shoulder.'

'

The point I now especially desire to elucidate as it has
been the subject of discussion, but is one that has never
yet been satisfactorily settled, is the greatest length the

tiger attains.

Jerdon and others say that the average size of a full-

grown male tiger is from 9 to 9^ feet in length; and Jerdon
remarks that he has not seen any authentic account of a
tiger that measured more than 10 feet and 2 or 3 inches.

I agree with Jerdon that 9 to 9^ or 10 and 2 or 3 inches

are the lengths attained by the majority of tigers met
\vith ; but the occasional occurrence of tigers of upwards
of 10 feet 2 or 3 inches (the authenticity of which is

doubted) is attested by the evidence of several competent
and reliable observers, who are quite aware that the

measurements should be those of the animal as he lies

where he fell, and before being despoiled of his skin, and
that measurements of the skin after removal are decep-

tive.

I have taken some pains to ascertain the views of those

who are most likely to be well informed on the subject,

and I add the results of my own observations during

considerable experience in Bengal, Oude, and Nepal ; it

would seem that the evidence wanted by Jerdon is forth-

coming, and that tigers above 10 feet 3 inches, 11

feet, and even 12 feet, are occasionally met with, and
have been accurately measured.

I may remark that it is very possible that like boars,

and other animals, they may differ in size according to

locality, food, and other conditions of life ; and that

such being the case, it is probable that tigers of cne pro-

vince or district may exceed those of another in size.

Indeed I am inclined to believe that such is the case,

and that therefore those who contend for the larger may
be equally right with those who maintain the smaller

measurements. I am rather inclined to agree with Mr,

C. Shillingford, who suggests the possible progressive

degeneration of the tiger ; what, certainly, according to

some, obtains in the case of stags in the continuously

over-shot deer forests of Scotland, may also be going on

in the tiger of the much-hunted jungles of India. How-
ever this is a mere suggestion, but_be it as it may, the

inches of the big tiger are, I think, an ascertained fact,

for it can hardly be maintained that the authorities who
vouch for it are either mistaken or misinformed, or that

they do not know how to measure a tiger accurately.

Sir G. Yule, K.C.S.I., Bengal Civil Service, says :

" I never had the luck to fall in with a 12-foot tiger

;

II feet odd inches I have killed twice or thrice. I

have heard once, at least, of a 12-foot fellow fairly

measured, and I cannot see why there should be any

doubt as to the occasional occurrence of such exceptions

to the general rule."

Col. George Boileau, Bengal army, says he killed a

tiger at Mutearah, in Oude, that was well over 12

feet. He writes :
—" I can speak positively as to the

size of the tiger—his length was well over 12 feet

before the skin was removed. He was, of course, quite

an exceptional size, and unequalled, so far as my own

experience goes, which extended over seventeen years at

constant hunting after the species. ?vly own experience

of the [size of tigers is that, in the female, the size runs

from 8 feet to 9^ feet—the latter exceptionally large ; in the

male, from 9 feet to 1 1 feet ; a well-grown adult tiger is



lO NATURE \_Nov. 7, 1878

seldom less than 10 feet in length. I speak of hunting-

grounds frequented by myself (chiefly Oude and Nepal
Terai), for no doubt the size varies according to locality,

abundance of food, and its reverse must of course pro-

duce their usual results."

Col. Sleeman, Bengal army, says:—"I don't remem-
ber having killed a tiger measuring more than 10 feet

6 inches in his skin, but I have seen skins of tigers

II feet 6 inches in length, and once, at Dinagepore, in

Bengal, over 12 feet. I have the skin of the largest

tiger I think I ever saw, and it measures 12 feet 2 inches.

This tiger was killed near Jubbulpore, in Central India,

by an old Thakoor sixty years of age, and I preserve the

skin as a trophy of native pluck and vigour in age."

The skins above alluded to were, no doubt, stretched,

and therefore do not prove more than that they were
taken from large animals, which may have been probably

between 10 and 1 1 feet in length !

Col. J. Macdonald, Bengal army. Revenue Survey,

says:—"The largest tiger I have ever measured out of

seventy was 10 feet 4 inches, and out of all these only

three have touched 10 feet. But I do believe that tigers

have exceptionally reached 12 feet." "The skin of

a tiger ten feet in length, as he lies dead, would stretch

to nearly twelve feet, but after curing it returns to nearly

its normal size. I have often measured the distance

between a tiger's marks on the ground; average and
large animals are from 4 feet 4 inches to 4 feet 8 inches

;

well ! I once found marks 5 feet 10 inches apart, this

must have been the mark of a gigantic beast—the breadth

of the impression of the fore paw, and the depth of the

impression, showed his great size and weight. This was
in the Sunderbunds. Mr, M., of Morel-Gunge, told me
that once when going through a narrow creek in the

Sunderbunds, he saw a stupendous brute, far exceeding

in size anything he had before seen in tigers or could

have believed possible. The heaviest male tiger I have

seen weighed 448 lbs., the lightest, a tigress, 242 lbs."

The Hon. R. Drummond, B.C.S., late Commissioner,

Rohilkund, says :

—

"I have never seen a 12-foot tiger. The largest I ever

shot was 1 1 feet 9 inches as he lay on the ground imme-
diately he was shot, and before being padded. I mea-
sured him because I was struck with his large size."

F. B.Simson, Esq., B.C.S., says :—" I have killed or been

at the death of about 180 tigers ; I never actually handled

one II feet long, but I fully believe that they reach that

length occasionally, and every now and then a monster

is found. The largest skins by far I have seen, came
from China. I give you the exact measurements of

several I have killed and fairly measured immediately

after death, and before they were padded with dates :

—
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that they are degenerating, as I have not shot large ones

for several years : or it may be that there is a keener set

of sportsmen now-a-days, and no sooner is a tiger heard

of than he is shot. The tigresses are seldom over

8 feet, though I have known some that attained 9
feet to 9 feet 6 inches. Gumming says he has seen

the claw-marks of a tiger on a tree 1 8 feet high. The
men who are difficult to convince about the large tigers

are those who have shot them in hills and rocky places,

and those tigers are of a different class and seldom grow
large."

Major Bradford, C.S.I. , of the Political Service, says:
" 10 feet 5 inches was the largest tiger I ever saw ; but I

sent the question to Martin and inclose his reply and the

inclosures to it. I remember hearing of the immense
tiger White speaks of."

Col. C. Martin, C.I. Horse, says he shot a tiger at Putul-

ghur 10 feet in length, and alludes to a large tiger shot

near Goona by Mr. White, which was measured by Mr.
Angelo, and is described as follows by the latter gentle-

man : "lean remember, beyond all doubt, the length

was 12 feet 4 inches from tip of nose to tip of tail ; 2 feet

2 inches from ear to ear ! The direct breadth of wrist

8 inches, spread of foot 10 inches, heel to withers 4 feet,

and the tail was 3 feet in length."

These measurements were recorded in the Delhi
Gazette, but there is some doubt as to their accuracy

;

so that they may hardly be regarded as proving more
than that the tiger was a very large one. Col. Martin
says, in a subsequent letter, " W.'s tiger, which I had
always thought 12 feet 4 inches, is no longer to be relied on
for scientific inquirj^, though it probably exceeded 10 feet."

Lieut. James Ferris, B. Army, says :
" I have had a good

deal of experience, as I have shot in the Central Provinces,

and for several years in Oude and Nepal. The largest tiger

I know of was shot by Wilkinson, in 1873, ii^ Mepal, he
measured 10 feet 4 inches from tip of nose to tip of tail.

Wilkinson, who has shot more tigers than most men in

India, told me this was the largest he had ever seen ; the

largest tiger I ever shot myself I got the same season in

Nepal ; he measured 10 feet 2 inches —he was considered
a monster. The tigers in Lower Bengal may be larger,

but in the Central Provinces they are certainly smaller ; it

depends a great deal on how the tiger is measured."
Gen. Ramsay, Bengal Army, says : "The largest tiger

I ever saw I shot in conjunction with Col. Stewart, a fine

old sportsman, who died many years ago at Benares.

The tiger was not found for some days, when he was dis-

covered dying from loss of blood and starvation. The
skin was removed, and measured 12 feet from the nose
to end of tail." This skin was no doubt stretched. "A
tiger of 10 feet 6 inches is a very fair sized tiger. Tigresses
seldom grow so large." General Ramsay adds: "My
friend Col. H. Shakspeare writes me that * the two
largest tigers he ever killed were, when brought in and
measured, 1 1 feet 8 inches and 1 1 feet 6 inches respec-
tively—the latter a tigress.' He does not think he has
ever seen larger ones. There probably are tigers that

measure 12 feet or more, but they would be very rare."

Mr. F. Buckland has kindly given me the following
extract from his " Curiosities," 1866, in regard to a tiger

shot by Col. Ramsay, who says that he and Major B.
shot a tiger at Huldwana, in the Kumaon Terai, that they
estimated to be about twelve years of age, and was of the
following dimensions :

—

f^

Length from nose to end of tail ... ... 12

M of tail 3
Height from heel to shoulder 3
Girth of body behind shoulder ... ... ... 5 3

,, forearm ... ... ... ... 2 loj

,, neck ... ... ... ... ... 3 7
From ear to ear ... ... ... ... ... i 64
Length of upper canines ... ... ... 03

,, lower ,, ... ... ... o i|

,, claws ... ... ... ... ... o 3

in.

o

9
7

On referring to some of my own tiger shooting notes I

find that I have recorded the following measurements :

—

Oude Terai, 1855
ft. in.

Tiger

Tigress, very large, pr^pant with five cubs,

measurement not preserved.

Tiger ... ... ... ...

Tigress, large, but measvurement lost

Tiger
Tigress

10 o

9 o
8 10
8 II

8 9
5 9
9 7

9 "

10. Tiger, cub
II- „
12. „

Oude Teiai, 1857

13. Tigi-ess

14. Tiger

15. Tigress, \\-ith three cubs

16. Tiger ...

17. Tigress ...

18. „
19. Tiger ...

20. Tigress, ver)- large, pulled G. 's elephant down,
lost measurement.

21. Tiger killed in Hangua (drive) from a tree, very large.

Maldah, Bengal, 1870

22. Tigress )

23- .. )

... 8 o

... 8 3

... 8 10
Lost measurement.

ditto.

ditto.

ditto.

Measurements lost.

24. Tiger

25. Tigress

26. Tiger ...

27. Tigress

28. „ )

29. M
\

30- M J

.^i. Tiger ...

32. Tigress

33" »»

34-

35* >»

Ulvmr

Ptimcah, Bengal, 1869

Purneah, 187

1

Oude attd Nepal, 187

1

Measurement lost.

... 8 2

... 10 o

... 8 7

Measurement lost.

... 10 8

9 o
7 6
7 8

8 9
9 7

5 5

5 H
8 7
8 6
9 6
8 8
10 6

7 o

36. Tigress

37- Tiger

38. Cub
39- M
40. Tigfress ... ...

41- ..

42. Tiger ...

43. Tigress

44. Tiger

45- .. ,

46. Small cub

47. Tiger 9 4
48. Tigress (I killed her with a single bullet in

the neck) 8 n
49. f Her ) 6 11

50. \ three [
6 5

51. (cubs. )
6 10

These are all the notes I can lay my hands on at pre-

sent. The largest tiger was 10 feet 8 inches, the largest

tigress, 9 feet. Both were Bengal Purneah tigers.

My own experience, therefore, confirms so much of

Jerdon's estimate as that the tiger averages from 9 to 9}

feet, the tigress between 8 and 9 feet ; but that which he

and others doubt, viz., that tigers do occasionally attain

the length of upwards of 10 feet 3 inches and even 11 feet

or 12 feet, and the tigress up to 10 feet or even more, is



12 NATURE \Nov. 7, 1878

conclusirely attested by the evidence of the gentleniea

whose statements I have quoted.

I am indebted to Sir Dighton Probyn for an interesting

letter from Capt. Gerard, of Goona, a high authority on
Indian fehdae. He expresses his belief that tigers seldom
if ever exceed Jerdon's measurements, a tiger of 10 feet

I inch being the length of the largest he has ever killed

or seen. He refers to examples of large tigers described

by various observers, but he doubts tj^e accuracy of the

measurements, which he thinks may have been uninten-

tionally exaggerated. His own experience is very large,

his accuracy as an observer well known, and his opinion

consequently of much value ; but it is hardly sufficient to

invalidate that of others who are no less competent to

note and record facts, and who certainly give a greater

length, as the extreme growth of the tiger, than that

within which Capt. Gerard limits him. The matter then
stands thus : Mr, C. Shillingford, Col. G. Boileau, and Sir

C. Reid,> vouch for tigers of over 12 feet. The same
gentlemen, with Sir H. Green, Sir G. Yule, the Hon. R.
Drummond, Col. D. G. Stewart, Mr. Gumming, and Col.

Shakespeare vouch for tigers of 11 feet and upwards.
The above, with Col. J. Sleeman, Sir Joseph Fayrer, Mr.
B. Simson, and the Hon. Sir H. Ramsay vouch for

tigers of 10 feet 5 inches and upwards, all from measure-
ments taken before the animals were skinned. Unless
these gentlemen, all of whom are accustomed to shoot
and measure tigers, were mistaken, the question of length

may, I think, be regarded as decided beyond dispute.

In conclusion, after thanking sincerely those gentlemen
who have given me information derived from their own
experience, I would just say that the mere length of a
tiger is not necessarily an indication of its real size. The
tail is included in the measurement—so tiger hunters

have ruled that it shall be—but the tail is a somewhat
variable element ; in some it is long, in others short, and
it is quite possible that a 9-foot 6-inch tiger with a short tail

may be heavier, stronger, and larger than a lo-foot tiger

with a long tail. No doubt anything over 10 feet is very
large, and those of 11 or 12 are rare and exceptional,

even though part of their great length may be assigned to

an immensely long tail. But I think that, while making all

allowances for errors of measurement—which doubtless

are not uncommon, though unintentional—there is still

sufficient evidence from accurate measurements to show
that tigers may exceed 10 feet 3 inches, and that a
few—perhaps rare and exceptional instances—do exceed
even 11 and 12 feet, J, Fayrer

THE TELEPHONE, ITS HISTORY AND ITS
RECENT IMPROVEMENTS ^

II,

IN the preceding article we traced the history and
development of the magneto-telephone. This in-

strument, even if it served no other purpose, has given to

physicists a galvanoscope of surpassing delicacy. In the

columns of this journal (vol. xvii. p. 343) Prof. Forbes
showed how the feeblest thermo-electric currents could

be detected by its means, whilst the subsequent discovery

of the microphone was but another application of the

same fact. This latter instrument and the early history

of the carbon telephone we now propose to consider.

In the spring of the present year Mr. W. H. Preece
startled every one by announcing that Prof. Hughes, the

well-known inventor of the type-printing telegraph, had
discovered that a couple of bits of charcoal, or a few
fragments of metal in loose contact, when in circuit with

' Since writing the above I have been informed by General Sir C. Reid,
K,C.B., Bengal Army, that he has shot, and measured before the skin was
removed, in the Dhoon a tiger of 12 feet 3 inches.

' " The Speaking Telephone, Talking Phonograph, and other Novelties,"
by G. B. Prescott. Illustrated. (New York : Appletons, 1878.)

—
" Le

Til^hone, le Microphone, et le Phonographe," par Le Comte Th. du
Moncel. (Hachette, 1878.) Continued from vol. rviii. p. 700.

a telephone and a voltaic cell, were able to reveal the
faintest tremor or even to transmit the sound of the voice
itself. Universal interest was excited by this discovery %

a direct transformation of sonorous vibrations into elec-

tricity was supposed to have been discovered, but soon it

became apparent that the explanation originally suggested
was untenable, and that the true theory of the microphone
was to be found in minute variations of current strength.

The quivering of the loose fragments produced variable

degrees of contact or of pressure, and the marvellous
sensitiveness of the magneto-telephone revealed these
otherwise inappreciable fluctuations in the resistance of

the circuit.

On account of its sensitiveness, the microphone has been
suggested as likely to be of use in auscultation.* M. du
Moncel gives a form of stethoscopic microphone made by
M. Ducretet, and shown in Fig. 2. The microphone
pencil, C, rests upon a lower plate of carbon, P, which is

adapted to a caoutchouc capsule, T, and this again is con-

nected by a flexible tube to a second capsule, t', which
can be applied to different parts of the body of the
patient. Although the sensibility of the microphone can

to some extent be regulated by the counterpoise, P O, yet

still the objection to this apparatus is its over sensibility,,

for it reveals every noise or tremor, so that it is difficult

to distinguish one sound from another. It is not

impossible, however, that this or some other arrange-

ment of the microphone may ultimately be found to-

yield important results in the hands of a physician,

who has made himself skilled in its use. At the same
time we must bear in mind that, after its employment in

a surgical case by Sir H. Thompson, the large expecta-

tions that were formed of the microphone as an exploring

instrument in surgery have not as yet been fulfilled. We-
are not aware whether the microphone has been tried by
seismologists, or by military men to detect the mining;

operations of an enemy, though we should fear the same
causes that operate against it elsewhere might also occur

wherever it is employed. The disturbances to which the

instrument is subject are most conspicuous when the-

microphone is used, as it can be, to transmit speech.

Nevertheless a particular arrangement, designed by-

Mr. Hughes (Fig. 3), gives fair results. The two-

fragments of carbon are shown at c D, the upper one.

being attached to a light metal arm A B, controlled by '

spring R, the tension of which is regulated by a screw tS

The whole is inclosed in a light wooden box H I G, sur-

rounded by a second box M j L, the end of which is

left open. A single carbon only, may even be used,^

touching the metal arm, as is shown at E. In this case

the carbon is supported by a strip of paper gummed tt

the bottom of the box. Loud as is the articulation trans-

mitted by means of this arrangement, the noisy roa

which accompanies it, from tremors picked up by carbons,

render many words quite inaudible in the receiving tek

phone. So far, in fact, the microphone has not provec

a practical instrument ; it seems, however, likely to be-

come a useful adjunct in physical or physico-chemical

researches. In any case science is indebted to Prof.

Hughes for first making kno^ra an entirely novel, simple,,

and delicate instrument for the detection of minute

mechanical motions.

We say first making known, for some twelve months-

before Prof. Hughes published his description of the

microphone, an arrangement designed by Mr. Edison was

singularly like the microphone in its extreme delicacy to

the minutest tremor. A couple of inches of silk ribbon

rubbed with plumbago and made stiff" with gum, was laid

upon two metal supports joined in circuit with a telephone

and a small battery. Such an arrangement not only de-

^ Apropos of the microphone a literary friend sends me the following

extract from an ancient Turkish tract containing an exposition of the Moslem

creed •—" He (Allah) hears alike the loudest and gentlest sounds and sees all

things, even the walking in a dark night of a black ant on a^black stone, and.

hears the treading of its feet, and this without eyes or ears.
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tected the slightest vibration but was capable of trans-

mitting speech -with remarkable loudness. Although this

result has hitherto been unpublished, an application of the

same principle was made by Mr. Edison in his " carbon

relay," a reprint accoimt of which was published in the

TelegraphicJournal ior ]v\y i, 1877, and the simple form
of this relay (Fig. 4) resembles in construction and in

principle the so-called hammer and anvil microphone.
Edison's carbon rheostat, lately illustrated in our pages,
also depends upon the same principle, namely,
the compression of a semi-conductor, such as
carbon, increasing its conductivity, a diminution
of pressure increasing the resistance. It is true

that it has been suggested that a rheostat of this

kind was made by M. Cl^rac in 1865, but so far

as we have been able to ascertain, no mention is

made of varying pressure in the use of Clerac's

instrument, but simply the difference in the resist-

ance of columns of plumbago of varying length.

The curious effect of pressure on the electric

resistance of semi-conductors was noticed so long
ago as 1856 by M. du Moncel, who wrote as
follows in the second edition of his " Expose des
Applications de lElectricite " (vol. i. p. 246) :

—

** Une chose assez curieuse, &. qui paraif etre au
premier abord en contradiction avec la th^orie

que Ton s'est faite de 1' electricite, c'est que la plus
ou moins grande pression exercee entre les pieces
de contact des interrupteurs influe considerable-
ment sur I'intensit^ du courant qui les traverse.

Cela tient souvent k ce que les metaux de 1' inter-

rupteur ne sont pas toujours dans un dtat parfait

de decapage au point de contact, mais, peut-etre
aussi k une cause physique encore mal apprdcide."
Subsequently, in an elaborate memoir on the
electric conductivity of bodies, the same dis-

tinguished author wTote :
— '*' La pression exercee

sur les electrodes joue un grand role sur la con-
ductibilitd de celui-ci quand il est susceptible d'une
certaine compression, comme les bois, les corps
mous et pateux et ceux qui sont r^duits a un grand
€tat de division.' In 1873 Edison states (Prescott, p. 223)
that he independently discovered " the pecuHar property
which semi-conductors have of var>'ing their resistance
with pressure while constructing some rheostats for arti-
ficial cables, in which were employed powdered carbon,
plumbago, and other materials in glass tubes."

In January, 1877, Edison states that he first ap-
plied to telephonic purposes the effect of pressure on
carbon. It will be remembered that the principle of
Gray' s telephone was the variations in the resistance of
a liquid, proportional to the motions of a diaphragm
vibrated by the voice, but that the decomposition of the
liquid by the current introduced practical difficulties in
the working of this arrangement. Casting about for a
means of overcoming this difficulty, Edison recalled his
early observations on the electrical properties of carbon,
and, encouraged by his preliminary trials, was led
onwards step by step, his unwearied efforts being at last
crowned by the construction of his carbon telephone,
towards the close of last year. In another article we
shall trace the evolution and present achievements of the
carbon telephone, an instrument which we believe is
destined to have a great future.

In conclusion, it is interesting to note that just as Gray
and Bell were both led to the discovery- of the principle of
an articulating telephone throughworking at the important
problem of multiple telegraphy, or the simultaneous
transmission of several different signals on one wire, so,
too, Edison travelled in the same direction. In Pres-
cott's work he writes: "Some time in or about July,
1S75, 1 began experimenting with a system of multiple
telegraphy which had for its basis the transmission of
acoustic vibrations." His transmitters were a chord of

timing-forks maintained in vibration by the action of a
current ; the current not being interrupted at each vibra-

tion, but made to A-ary in strength : his, receivers con-
sisted of electro-magnets acting upon iron diaphragms,
which closed the end of a series of resonant tubes. In
practice difficulties arose, but the system contained two
important features.

These were, first, the employment of undulatory electric

currents, an electrode attached to one prong of the trans-

FiG. 2.—Ducretet's stethoscopic microphone.

mitting fork being made to vary the resistance of the
circuit by vibrating in a vessel of water, an idea which
Edison claims to have patented as early as 1873 ; and the
second is the use of an iron diaphragm and adjacent
electro-magnet as a receiver. Substituting a membrane
moved by the voice, the transmitter becomes the same
as that patented by Gray in 1876, and the receiving
instrument is similar to that used in the magneto-speak-

FlG. 3.—Hammer and anvil microphone
speech.

as arranged for transmitting

ing or Bell's telephone. Hence, if these facts are unassail-

able, and the latter is at present the subject of litigation

in America, to Edison is also due the happy inspiration

of first using a thin iron diaphragm as a receiver. At
the same time Edison, in a recent letter to the present

writer, remarks, "Bell had the merit of discovering such
a receiver would act as a transmitter," and likewise in
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Prescott's book, Edison distinctly says : "I can lay no
claim to having discovered that conversation could be
carried on between one receiver and the other upon the

magneto-principle, causing the voice to vibrate the

diaphragm. . . . My first attempts at constructing an
articulating telephone were made with a Reis transmitter

and one of my resonant receivers. My experiments in

this direction, which continued until the production of

my present carbon telephone, cover many thousand pages
of manuscript."

This last incidental remark, which there is no reason
to doubt, reveals the indefatigable character of the man.
The public see only the successful results, and many
doubtless imagine that these spring ready accomplished
from the fertile brain of Mr. Edison ; the truth is just the
reverse. It is a trite, but true observation, that success-
ful work in any direction, and notably in scientific

discovery, is the result of patient persistent toil. The
public look at the nugget, but not at the labour that has
won it. The fields of science are now so well trodden that

Fig. 4.—Edison's pressure relay resembling one form of microphone.

discoveries are not to be accidentally picked up, but only
reward those whose quest is most skilful and diligent.

The extraordinary succession of valuable discoveries in

applied science which Mr. Edison has made can only be
the offspring of incessant work, profound technical know-
ledge, and that ready resource under difficulties which
characterises a mechanical genius. The conditions under
which such a man works are different from those of a
purely scientific investigator ; the latter publishes his
researches and thereby establishes his claim to the
priority of the work he has done ; the former can publish
nothing till the end he has in view is achiev^ed, and the
pecuniary benefit accruing from his labours secured by
legal processes. And because the reward sought in the
two cases is very different, the investigator must often
expect to see others reaping the benefit of applications
that may be made of his observations, and the inventor
ought not to grumble when he finds others claiming
credit for work he may previously have done, but for his
purpose found it necessary to keep, by him unpublished.

W. F. Barrett

OUR ASTRONOMICAL COLUMN
The late Solar Eclipse at Watson's Station.—

Prof. Watson made such excellent use of the brief period
of totality in the eclipse of July 29, that it will not be
without interest to record the circumstances under which
he observed. In a communication to M. Mouchez he
gives for his position at Separation, Wyoming Territory,
latitude 41° 45' 50", longitude 2h. im. 36s. west of Wash-
ington, corresponding to yh. 9m. 48 "is., west longitude
from Greenwich. Prof. Newcomb's corrections to Han-
sen's place of the moon at this time are — o"63s. in right
ascension, and + 3-3" in declination ; whence if we take
joh. 24m. Greenwich M.T. for a special calculation, we
have for the position of the moon, R.A. 8h. 38m. 11 -965.,
deck + 19° 5' 59-3". Combining this with the sun's place
from Leverrier' s Tables and the Nautical Almanac semi-
diameters, there results

Be^nningof totaleclipse, July29...3h. 13m. 32-5 ) Mean times
^-nd'ng 3^^- i6m. 24-0 fat Separation.
Thus the duration of totality was 2m.5r5s.
If for the Nautical Almanac values we substitute

Leverrier' s serai-diameter for sun and deduce the semi-
diameter of the moon from her horizontal parallax with
Burckhardt's ratio, we find the times of beginning and
ending of totahty are respectively 3h. 13m. 32'os. and
3h. i6m. 24"5s., showing a duration of 2m. 52'5s. ; we
may therefore take 2m. 52s. for the interval which was
available to Prof. Watson in his search for intra-mer-

curial planets. The middle of totality occurred at

3h. 14s. 58"3s. M.T. at Separation, or at iih. 44m. 4i'9s.

sidereal time, when the sun's altitude was 44^°, and his

hour-angle 46^° W.

Calculation of Excentric Anomalies. — The
number of bodies in the minor planet group is now
approaching two hundred, yet so far as their orbits have
been satisfactorily determined only two or three out of

this number have the angle of excentricity, as it is

termed, or sin - '<?, greater than 20'^, which corresponds
to (f = o"342. More than ten years since Mr. Godward,
of the Nautical Ahnanac Office, prepared some tables

for the direct computation of the excentric anomaly from
the mean to this limit of excentricity. His process is as

follows :

—

In orbits where the excentricity is not great, M, ti,

and V being the mean, excentric and true anomalies
respectively, and ^ the angle of excentricity

—

tan \v = tan^ (45° + k<p) tan 3M nearly.

Let M' be an angle such that

tan ^v = tan (45° -A- i<p) tan 4 u
= tan2 (45° + ^<p) tan [4M + k{M' - M)\

Then the Table contains \{M' — M) for any value of

up to 20°, the arguments being ^M and \ 0.
As an example of the use of this Table, suppose the

excentric anomaly of Juno is required for the time to

which the elements of the planet are reduced in the
Appendix to the Nautical Almanac for 1881. The mean
anomaly (= e - tt) = 168° 39' '43 and i0 = 7° 23''22,

then o ,

hM 84 1972
\(M' — M) — 1

1
-42 from the Table.

\M' 84 8-30

t^n^M' 0-98858
tan {45° + i <f))

0-11325

tan^M I-10183
: i.'j

tan^z/ 1-21508

lu 8°5 2864
h'v 86 3074

11 170 57-28
V 173 i"48

Here tan ^v\s obtained by adding together the two
previous lines, so that there is no subtraction in the
operation.

Mr. Godward' s Table was printed by the Nautical
Ahnanac Office in 1866. It is applicable to all the

satellite-orbits showing excentricity, as Hyperion, where
(^ = 7°ii'.

The Minor Planets.—From No. 100 of the Circular
zum Berliner astronomischen Jahrbuch it appears that

the small planet at first announced as No. 190 is proved
by Herr Leppig's calculation of its orbit to be identical

with No. 94 (Atirora) ; the succeeding discovery there-

fore takes its number, and for planets found since the

beginning of the summer, the numbers, names, and dates

will stand thus :

—

No. 188 ... .
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Several members of the group as Dike, Medusa, and
others with better determined orbits remain to be virtually

rediscovered, and the most interesting of all, from its

long period and near approach to the orbit of Jupiter
{Hilda), was not found at its last opposition, Atalanta
and Felicitas are now nearer the earth than is usual with
the minor planets, both being within the mean distance
of the earth from the sun ; they have the brightness of
stars of the tenth magnitude. The following positions
are for I2h. M.T. at Berlin, or about iih. G.M.T. :—
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into the latter from the east, about five miles north of the
Laloki. From this point a portion of the party travelled

eastward, between the Mawmika and the Laloki, towards
the Astrolabe range, through open forest country, hoping
to reach the table-land seen from the spurs of Mount
Owen Stanley in their first journey. After about forty

miles they met with magnificent waterfalls (about 150 ft.)

on the Laloki, and on the fourth day reached the table-

land after great labour. They went along it for twenty
miles, when their further advance on horseback was
stopped by the scrub. Two of the party remained with
the horses, while three others, led by three natives car-
rying provisions, went through the scrub for thirty miles,
and struck the head waters of the Goldie. They then
proceeded for six miles in each direction, and found,
after their great toil, that they had got entirely away
from all indications of gold. They returned to the
Laloki camp after an absence of thirty-two days, and
since then no exploring work has been done. The mem-
bers of the expedition still maintain that good gold must
exist, and they propose to return to Top Camp, and
thence to cross a small range to the north-west, from
which the gold found in the Goldie River is supposed to

have come ; from that point they hope to get to another
river supposed to run under Mount Owen Stanley, in the
direction of Redscar Bay. The total distance traversed
by the party during their three prospecting trips was 370
miles, and throughout the whole of that distance not half
a grain of gold was discovered.

Early in the summer Mr. J. V. WiUiams was sent to

New Caledonia to inspect the nickel mines there on
behalf of an English smelting company, and we learn
from an Australian contemporary that he thinks most
favourably of their prospects. The mines extend from
Noumea northwards, along the coast for 120 miles, and
the French authorities, disheartened by the inefficient

manner in which mining has hitherto been carried on in

the island, are said to be prepared to give an English
company all reasonable assistance and encouragement.

From a Singapore paper we learn that Baron Overbeck
and Mr. Alfred Dent, the promoters of the cession of a
portion of Northern Borneo to an English company, to

which we referred some few months back, arrived at that
port at the end of August, after a visit to the lately-ceded
territory. They state that matters are quiet there, and
that no disturbances are apprehended. A Ceylon planter
who went to report upon the adaptability of the soil of
the territory for planting purposes, is of opinion that
coffee might be cultivated on the west coast, while on the
east coast the sugar-cane and other products which
usually flourish in the same soil, would thrive well. Alto-
gether the most sanguine expectations appear to exist as
to the productiveness of the country.

THE WERDERMANN ELECTRIC LIGHT
TTtTHILE the world is waiting for the announcement of
* • Mr. Edison's method of splitting up the electric

light, Mr. Richard Werdermann, a gentleman well known
in connection with electric lighting, seems to have solved
the problem, to some extent, at least, and he believes that
after further experiments he will be able to divide the
current into 50, 100, or even 500 lights. Experimental
exhibitions of the light have been given with satisfactory'

results at the works of the British Telegraph Manufactory,
Euston Road.

f-5 The chief object of Mr. Werdermann is to demonstrate
that a number of lights can be placed in one circuit, the
current being produced by an electroplating Gramme
machine, having an electromotive force of 4 to 4| Daniell
cells. The principle of Mr. Werdermann' s invention is

that of keeping a small vertical pencil of carbon in con-
tact with a large disk of the same material. In some
earlier experiments he found that when he increased the

sectional area of the one carbon and reduced that of the
other, he produced an electric light with the carbons in
actual contact, a small arc appearing at the point of
contact. The small carbon is a pencil 3 mm. in dia-
rtieter ; the upper or negative carbon is a disk of 2 inches
diameter and an inch thick. The upper carbon is not
consumed, so that the waste takes place only in the
lower.

In his lamp he places the disk uppermostVith the
pencil vertically beneath it, sliding up a metal tube
which acts as a guide and contact. The pencil is kept in
contact with the disk by means of chains attached to its

lower extremity passing over pulleys and down again to
a counterweight of about i^ lb. About | in. of the lower
carbon appears above the tube, and is rendered incan-
descent by the passage of the current between it and the
disk. This pencil is pointed, and retains this point all the
time of burning. It is between this point and the disk
that the small electric arc appears which gives the greater
part of the light.

At the exhibitions which have been given only ten
lights were in circuit at once, Mr. Werdermann having
no more lamps at hand. The lights were put in what
is called the parallel circuit, that is, they all branched off

from one wire of the machine and met again on the other.

The lamps were estimated to give a light of forty candles
each, and the results obtained were most satisfactory, all

the lights burning equally well, giving a beautiful white _^
light, which was perfectly steady. By this system of
lighting a large number of lamps could be lighted simul-
taneously, could be put out, and again re-lit. If one
lamp should be extinguished it does not affect the others,

except by making them burn slightly brighter ; but this

effect will be obviated by a switch arrangement for regu-
lating the current of the extinguished lamp. The current
produced by the machine being very low in tension, the

insulation of the conducting cables could be cheaply and
easily maintained.
We may state that two larger lamps were shown of 360

candles each. The effect of the light is not dazzling to

the eyes, and it was shown naked ; in actual practice a
common glass globe, as in the ordinary gas lamps, will

be a sufficient protection.

NOTES
We are requested to state that on the occasion of Prof.

Wurtz's Faraday lecture at the Royal Institution on Tuesday next,

the visitors' tickets issued by the Chemical Society entitle ladies

as well as gentlemen to admittance.

Some of our readers may be aware that Mr. Alfred Russel

Wallace is a candidate for the post of Verderer of Epping

Forest. We are sure no one can be better fitted than Mr,

Wallace to perform the duties attaching to such an office, and

as, so far as we know, no more suitable candidate has appeared,

the duty of those who have the filling-up of the appointment is

plain.

It is with regret we announce the death of Mr. Charles R.

Thatcher, the well-known conchological collector. It will be

remembered that we alluded a few months ago to the number

of genera and species of shells lately described, due to the inde-

fatigability of this gentleman, including the unique and wonder-

ful Thatcheria i?nrabilis, described in the Proceedings of the

Zoological Society by Mr. G. F. Angas, and the Delphinulopsis

Lesourdi, described by Mr. Biyce-Wright in t\xQJournal de Con

chyliologie, Paris. Mr. Thatcher started, a few months ago, on

a five years' collecting tour, and had made the most perfect

arrangements for deep-sea and shallow dredgings. He was

attacked suddenly by fever, and died a few days after his arrival

at Shanghai. There is no greater loss to conchological science

than this gentleman's death, as he was undoubtedly the most

successful collector of the day.
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Prof. F. V. Haydex has r,;cently been elected honorary

-•niber of the Scciete Vaudoise des Sciences Naturelles, Lau-

:ine, Switzerland; Societe Malacologique, Brussels, Belgium;

:.d the Geographical Society of Halle, Prussia.

It is announced that the Sheffield meeting of the British Asso-

tion will begin, not on August 6, but August 20, 1879.

From a Government Minute we have received from Mauritius,

•we learn that the governor. Sir Arthiu: Phayre, laid before the

council of July 20 an application from the President of the

Meteorological Society of Mauritius for a grant of money, in

order that the results of the meteorological obser\-ations made
during many years by Dr. Meldrum, the Government observer,

may be published in a form which will be advantageous to

science and to navigation, as well as to commerce. The form
which it is proposed the publication shall take is twofold, namely :

sjTioptic weather charts for the Indian Ocean, extending over

twelve consecutive months, and a storm atlas of the Indian
Ocean, exhibiting the principal results which have been
obtained respecting the more marked atmospheric disturbances

in the Indian Ocean during the last thirty years. The objects

are set forth in detail in a report by Dr. Meldrum, of which a
copy is annexed to the Minute. The matter was referred to the
Finance Committee, who, we trust, will grant the sum asked
for. If they have any regard to the interests of navigation and
commerce in the Indian Ocean, there can be no doubt as to their

decision.

Commander Perrier has been making some interesting

experiments with the Giffard captive balloon for the purpose of

comparing the qualities of the best aneroid barometers selected

from the Paris Exhibition. Each French maker who obtained a

silver medal sent two instruments, which were sent up five or

six times, and compared with a standard Fortin barometer placed

at the foot of the cable. It was discovered that very few of

these barometers recovered their original readings imtil after the

lapse of a considerable time. Some photographs were taken of

Paris at this high altitude, and are most interesting, although
the motion of the car has caused some want of distinctness in

the parts removed from the centre of station.

Some interesting objects have recently been brought to light

from the lake-dwellings in the lake of Neufchatel, and are now
exhibited at the Neufchatel Museum. Amongst them are tliree

particularly worthy of notice : (i) a large and extremely well

preserved piece of amber
; (2) a golden earring of masterly

workmanship, of the bronze age ; and (3) a canoe cut out from
the trunk of a single oak tree in perfect preser\-ation. Its length
is 7 metres, its breadth 55 centimetres at the prow-, and 65
centimetres at the stern; its depth is 19 centimetres, its total

height from 22 to 24, and the thickness of its sides 6 to 8J
centimetres.

News from Panama states that the volcano Cotopaxi is in

a state of violent activity. Its crater is surroimded by ice and
snow, but the clouds of ashes and smoke rising from it can be
seen even at Guayaquil on the shores of the Pacific.

The Daily Navs Naples Correspondent under date November
2, telegraphs that after numerous variations the activity of the

eruption of Vesuvius appeared to be then at its height. The
lava flowed into the same ravine into which it fell during the

emption of 1872. The seismographs denoted an approaching
increase in the eruption.

Two firesh shocks of earthquake are reported from Buir
(Rhenish Prussia), of wliich the first was felt for many miles
around. It occurred on October 24, at 12.30 A.M., and the
second one on the same date at 3.45 p.m.

A violet-coloured meteor, with a reddish train, was seen
at Stanislas, Austria, on the evening of the 24th in the Great

Bear and moving in a northerly direction. It is described as

thrice the size of Jupiter.

In Nature (vol. xviii. p. 652) we gave an account of a veri-

fication of M. Pervouchine's first result (vol. xviii. p. 104). We
have now seen a very short and neat verification not only of

Pervouchine's first but also of his second result.(vol. xviiL p. 456).

The author (Mr. John Bridge, M.A.) uses the scale whose radix

is 16 instead of the binary scale. He assume r„ to be the

remainder arising from the division of 2*", then since 2-" ~ = (2-'^)'»

it follows that r^^rx is the remainder arising from the division of

(r^\ Hence the remainders can be successfully calculated.

Thus for the first result the divisor is (in scale 16) 1(12)001

• ••
'"s = - 5249, ^'6 = + 9(11)4. ^7 = - 59(10)6,

rg = -f (12)5(11)4, rg = - io(io)(is), r^^ = + 1702,

rn = + (i3)(io)(i3)6, r^j = - I.

Hence 2-
' has remainder — I, and therefore 2^ "

-f i is divisible

7 X 2^* -r I. The second result is obtained in the same manner,

the divisor being (io)(i6)® 4- i, i.e., (lo)ocoooi, and the last

remainder r^s. These verifications have been presented to the

London Mathematical Society by the author.

^ A supplement to No. 37 of the Boktin de la Institucion

libre de Enseilanza consists of a prospectus gi'V'ing an account of

its aims and of its statutes, which we sketched out in a former

notice of the Institution. It also contains a list of officers (among

the four honorary professors we notice the names of John

Tyndall, de Londres, and Charles Darwin, de Londres) and of

the courses of lectures for the students. We have received,

also, a copy of the Vice-Rector's (Montero Rios) address, " Las

Elecciones Pontificiales." Among other papers read at the con.

ercncias v;t note "El Aqua y sus Transformaciones," por D-

Francisco Quiroga; "Relaciones entre la Sciencia y el Arte,"

por D. Federico Rubio ;
" Teorias Modemas sobre los

Funciones Cerebrales," por D. Luis Simano ; " La Vida de los

Astros," por D. A. G. de Linares. No. 33 has papers on "La
Geometria Sintetica" (continuation) ; "Los Principales Publica-

ciones sobre Plantas Insectivoras^' (two by Mr. F. Darwin are

noticed), and the catalogue of the /' Coleccion de Rocas" in

the Natiural History Cabinet is proceeded with.

There has been opened at Berlin the Telegraphic Museum
established by M. Stephan, the General Director of Postal

Telegraphs in Germany. The exhibition has been located

in two large rooms of the General Post Ofiice at Berlin.

This is not the first institution of the kind, a telegraphic

museum, and even laboratory, having been established at Tokio

by the Japannese Government for the use of the pupils in tele-

graphic engineering. A number of interesting experiments have

been already made in that laboratory under the guidance of

Messrs. Ayrton and Perry.

We have received the Transactions of the Norfolk and Nor-

wich Naturalists' Society for 1877-8. The society is now in its

tenth year, and is both financially and numerically stronger

than at any previous period of its existence, the number of

members being nearly 190. A glance at the contents of the

part shows that the society is fairly carrying them out. We
would partiodarly call attention to the series of letters on the

ornithology of Norfolk, by eminent deceased naturalists,

edited by Prof. Newton. The society is makii^ it a feature of

its work to rescue all such valuable records from loss. The

society is also endeavouring to rescue from oblivion the memory

of men who did good work in their time, but are fast being for-

gotten. The complete meteorological report is also an annual

contribution ; the observations are recorded by the valuable set

of instruments, the property, of the Norwich Meteorologica

Society. Mr. Stevenson's "Ornithological Notes" are also

continued from year to year. The last paper is perhaps the

most important : it is part viii. of a carefully compiled fauna,
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and flora of the county. The subjects of the previous parts have

been mammals, reptiles, marine, fresh-water, and land shells,

fungi, lepidoptera, flowering plants and ferns, diatomaceae.

Other sections will follow as opportunity occurs. We have also

received the Proceedings of the Norwich Geological Society,

part i., which contains some interesting papers, a creditable

Fourth Annual Report of the Lisburn School Association, and

a satisfactory Report of the Committee of the Goole Scientific

Society, whiclTis in its third year.

We have received the progiammes of the arrangements for

the session of the various association societies of Cumberland, of

the organisation and activity of which we have had already

occasion to speak. The programmes seem to us on the whole

very satisfactory.

A FINE statue of Corinthian metal resting upon a marble

pedestal has just been found through excavations which are

being made at the Ponte Sisto at Rome. The statue is 3 metres

high and is slightly damaged ; the right arm is entirely broken

off"
;
yet it is hoped that the damage is not beyond repair. The

general belief among archaeologists is that the statue represents

the Emperor Probus.

At Berlin a " Society for Ornithology and the Protection of

Birds " has just been formed, under the presidency of Dr. Karl

Russ. It consists of about fifty members at present, amongst

whom there are numerous eminent ornithologists. The special

purposes of the new Society are the discussion and practical

testing of ornithological questions in regular meetings, the estab-

lishment of frequent ornithological exhibitions on as large a scale

as possible, and the delivery of public lectures on the science of

birds in all its branches.

M. NicoLLE, the organiser of the Exhibition of Maritime

and River Industries, which took place at the Palais de

1' Industrie, Champs Elysees, in 1876, has received from the

French Government, authority to use the same building in 1879

for an exhibition of science applied to industry. M. Nicolle is

now busy making his arrangements for next spring. We under-

stand that a very large place will be devoted to the wonders

of electricity. This exhibition is opened to all nations, and

scientific exhibitors at the Champ de Mars and the Trocadero

will receive circulars giving details before the close of the

exhibition. A sum of 700,000 francs has been voted out of the

National subscription for covering the travelling expenses of

5,000 working men to the exhibition. A sum of from 4/. to 6/.,

according to distance, has been handed over to each of the

chosen delegates, and the railway companies have agreed to

take only half of the ordinary fares.

From America we have received from the twenty-first to the

twenty-eighth annual reports of the New York State Museum of

Natural History, edited by the regents of the University of the

State of New York. Their contents are of the highest interest,

comprising many geological, botanical, and zoological communi-

cations of value. Amongst others we note an elaborate paper

(with map) on the Niagara and Lower Helderberg groups, their

relations and geographical distribution, by Dr. James Hall, the

director of the museum ; numerous entomological contributions

by J. A. Lintner ; an account of an ascent of Mount Steward

and its barometrical measurement, by Verplanck Colvin ; re-

marks on some peculiar impressions in sandstone of the Chemung

group. New York, by Dr. Hall and R. P. Whitfield ; notes and

observations on the Cohoes Mastodon, by Dr. J. Hall. Each

part contains a number of m ell-executed plates. We may, at a

future date, return to some of the contents at greater length.

We have also befoi'e us the Transactions of the Academy of

Science of St. Louis (vol. iii. No. 4) ; the principal contents

are a valuable treatise by Prof. G. Seyffarth, entitled " Correc-

tions of the present Theory of the Moon's Motions according to

the Classic Eclipses ; " a note on the larval characters and habits

of the blister beetles, by Charles T. Riley ; a synopsis of Ame-
rican firs, by Dr. George Engelmann, and other botanical com-

munications by the same gentleman. Also the following publica-

tions of interest for entomologists :—Collecting Butterflies and

Moths, by Montagu Browne ; Preliminary Studies on the North

American Pyralidae, by A. R. Grote ; Butterflies and Moths of

North America, by Herman Strecker; Lepidoptera, Rhopalo-

ceres, and Heteroceres, by the same (Nos. 14 and 15).

M. W. De Fonvielle writes us that Capt. Howgate has not

forgotten the suggestion made by him of utilising for ballooning

purposes the magnificent coal seam discovered by our Arctic

Expedition on the shores of Lady Franklin Bay. Capt. Howgate

has made use of the delays arising from the slowness of Con-

gress in granting the required credit for his Arctic colony, in

having experiments made to ascertain whether it is possible to

inflate balloons without recurring to the ponderous process of

preparing ordinary lighting gas. From a report on the experi-

ments which have been made by Prof. Samuel King in the

inflation of the " King Carnival," we learn that great success

has been met with. The inflation, we are told, was accom-

plished successfully throughout in seven hours' time. Gas for

the purpose was supplied by what may ,be .termed a five-foot

generator of the Lowe pattern or build, which employs the

modern method of a steam in conjunction with an air blast. Five

charges or turns were required to fill the balloon. The amoimt

of gas produced by each charge or turn approximated 6,000

cubic feet. As will be inferred from the two last statements,

the capacity of the balloon is about 30,000 cubic feet. The

generator employed could have filled the balloon in less than

six hours, and would have done so had not the operations been

purposely delayed, which delay ,was occasioned by a state of'

weather somewhat unfavourable to the ascension which it waSi

proposed to make. The external dimensions of the generator are,

height eleven feet, diameter five feet. It is cylindrical in shape,

and has an inside fire-brick lining of about six or seven inches;

thickness, thus leaving a clear diameter for generating purposes

of less than four feet. About ten inches of the height is also

taken up by the bottom lining. The gas for the inflation Avas

made from anthracite coal. Steam is passed through the incan-

descent coal. There comes from the generator an impure hydi-o-

gen gas containing carbonic acid and oxide of carbon. The car-

bonic acid is then removed by a suitable and famihar process,
'"

and the carbonic oxide remains with the gas. About forty-six

lbs. buoyancy is obtained to every thousand feet of gas. The

cylinder of the generator can be made in sections, of cast-iron,

if no fire-bricks are used, and of wrought-iron if fire-bricks are

used. The sections can be luted with clay and then bolted

together. The results of these interesting experiments wiU be

laid before the Geographical Society of Paris and Minister of

War of France. M. De Fonvielle inquires whether it is really

hopeless to find a liquid which might absorb the largest quantity

of carbonic oxide, and restore to the hydrogen gas its natural

buoyancy.

It is stated that a committee is being formed in Paris with

a view to a permanent International Exhibition at the Crystal

Palace. French exhibitors are invited to transfer their pro-

ductions from the Champ de Mars to Sydenham, and thus

realise the original idea of the Crystal Palace as a cosmo-a|

politan museum and warehouse, *

We have received from Mr. Clifton Ward two papers by him

reprinted separately—" Quartz as it Occurs in the Lake District,"*

and "Notes on Archaeological Remains in the Lake District." 4^

We have on bur table the following books :—" A Manual of

Anthropometry," by Charles Roberts, F.R.C.S. (J.
and A.

Churchill); "The Art of Scientific Discovery," by G. Gore,
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LL.D., F.R.S. (Longmans); "Dogma, Doubt, and Duty," by

arles Hoare (Aston and Mander) ;
" Leisure Time Studies,

.iefly Biological," by Andrew Wilson, Ph.D., F,R.P.S.E.

vChatto and Windus); "Medicinal Plants," Parts 32 to 35, by

Robert Bentley, F.L.S., and Henry Trimen, M.B., F.L.S. (J.

i A. ChurchiUj.

The additions to the Zoological Society's Gardens during the

-: week include a Toque Monkey {Mtuacus pileaius) from

ylon, presented by Mrs. Tranchell ; two Macaque Monke)-s

'zcacus cynomolgus) from India, presented by Mr. C. Loveless ;

ireen Monkey (Cerco/itkKtis calHtiichus) from West Africa,

. ented by Mr. Henry Hands ; a Grison {Galidis vittata) from

•.th America, presented by Mr. H. Potier; a Common
Igehog {Erinjceits eiiropsus), European, presented by Mr.

:.vin Etty Sass ; a Common Boa {Boa constrictor) from South

erica, presented by Mr. D. W^. Bell ; two South American

ikes {Zatnenis hippocrepis) from South America, presented by

:. G. H. Hawtayne; two Small-Scaled Mastigures {Uromastix

rolepis) from Busreh, presented by Capt. Phillips ; a Meso-

tamian Fallow Deer {Dama mesopotamica) from Mesopotamia,

posited ; two Japanese Pheasants {P/iasianus versicolor) from

an, a Gold Pheasant (Thaumalea picta) from China, a

.eated Pheasant {Euplocamus lineatus) from Pegu, two Barred-

iled Pheasants {Phasianus rervesi) from North China, a

mese Pheasant {Euplocamuspralatus) from Siam, two Swin-

-s Pheasants {Euplocamus swinAoii) from Formosa, a Bewick's

~ van {Cygnus bezi'ickii) from North Asia, purchased.

.V THE VERTICAL DISTRIBUTION OF THE
LIGHT FROM LIGHTHOUSES PLACED AT
HIGH ELEVATIONS ABOVE THE SEA-
LEVEL

'T'HE strongest beam of rays jM-oceeding from lighthouse appa-
ratus in high towers is sent to the sea horizon, as being the

action in which the light can be seen at the greatest distance

clear weather.

-My late brother, Mr. Alan Stevenson, sugro^ted the dipping
lioptric lights below the normal to a plumb line in his Report
December 10, 1839, to the Commissioners of Northern Light-
uses in the following passage :

—" A more serious inconvenience
using catadioptric zones is that in very high towers where
ae correction of the position of tlie apparatus becomes neces-

y so as to direct the rays to the horizon, the means of regu-
;ng the zones in a manner similar to that used for the mirrors
inapplicable. The adoption of a high point in the flame for
- focus of these zones, however, affords a considerable com-
r.sation for this defect, and it might even be entirely obviated
constructing each set of zones of the form suited to the known
.jht of each tower and the required range of each light if such
^rrection were found to be of sufiScient importance to warrant
application."^

But though the precaution of dipping the strongest of the light

the sea horizon was followed out by Mr. Alan Stevenson in
,h towers it was not alwaj-s attended to, till the year i860,
en Mr. J. F. Campbell, the Secretary of the Royal Commis-
1 on Lighthouses, brought the subject prominently forward,
i si^gested the internal mode of adjustment. Since then the
ngest beam has been invariably dipped to the horizon.

It must, however, be remembered that when the weather
becomes even in the least degree thick or hazj% not to say foggy,
the range of the light is greatly curtailed by atmospheric absorp-
tion and refraction ; which last produces during fogs irregular
difiiision of the light in every plane. So that at high towers
where the beam is pointed to a very distant horizon, it is obvious
that the strongest %ht is directed to a part of the sea, where it

cannot be seen with certainty vmless when the weather is excep-
tionally clear.

In an interesting paper on what he calls the " horizontal visual
penarability ofthe atmosphere" lately published in the Journal
of the Scottish Meteorological Society,* Mr. A. Cruikshanks,

" On the Application of Catadioptric Zones to Lighthouses." by Alan
•Stevenson, LL.B. (Edinburgh, 1840.)

Jovrjtal of the Scottish Meteorological Society, new series, vol v. p. 97.

M.A., makes the following remarks as to daylight obser\'a-

tions :—"This shortening of the range of view arises from
various atmospheric causes. Such obstructions to the horizontal

^•iew as low clouds or mists, or falling showers of rain, snow, or

hail circumscribe it at once or abruptly from the observer at a

distance of from a few 3rards to many miles off. The other great

obstruction to the horizontal range of ^'iew is haze, which may or

may not co-exist with the other obstructions, and is supposed to

consist of minute particles of water, dust, and smoke floating in

the air. The haze, unlike the abrupt obstructions to the view,

apparently gradually increases with the distance from the

obser%-er till objects become invisible at the distance of three or

foiu- miles up to seventy, &c., miles."

Mr. Cruikshanks also gives the following table showing the

mean results of twenty-one years' observations made at the middle

of the day on terrestrial objects stich as hills and mountains :

—

Under 3
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its being situate in the section of maximum luminosity of the

flame, is a somewhat delicate one, and ought, if possible, not to

be disturbed oftener than is necessary for changing the lamp.

Moreover, while the raising of the lamp would depress the light

which passes through the refracting portion of the apparatus it

would have precisely the opposite effect upon the portions which
pass through the totally reflecting prisms placed above and
below the refracting part, which would then throw the rays

upwards to the sky, where they would be useless. But any
desired change could be effected by surrounding the flame with
prisms spheric on their inner faces, and concentric with the foci

of the different parts of the apparatus, so as to depress the rays

before they fall upon the main apparatus. Those prisms which
subtend the lens would have their thicker ends lowest, and those

subtending the reflectors would have their thicker ends upper-
most.
The great disadvantage, unless in the case of electric lights,

of employing the temporary apparatus which has just been
described, arises from the loss of light by divergence, due to the

relation subsisting between the radius of the flame and the radii

of curvature of the apparatus itself.

But this loss may be prevented by another plan. Outside of

the apparatus, and either close to it, or what would be more
convenient, close to the glazing of the lantern, movable re-

fractors made of panes of plate glass could be placed during
fogs. In ordinary states of the weather, these fog screens,

which would be hung by chains passing over pulleys fixed to the
top of the lantern, would be close to the inside of the parapet
wall of the light-room, and below the apparatus. If these

refi-actors were fitted with counter-weights they could, in the
course of a few minutes, be hauled up in front of the apparatus
by the hand when the thick Aveather came on, and pulled down
again when it became clear. The panes of plate glass which act

as refractors, would be of prismoidal section vertically having
their thicker ends placed downwards. The vertical angle of the
prisms would in each case depend on the height of the light-

room above the sea, and the distance off shore to which the
strongest beam of light required to be dipped during fog. But
after more fully considering the question, I have come to the con-
clusion that a great improvement could be effected even without
resorting to temporary expedients. From a series of observa-

tions made with two kinds of photometer by Messrs. Stevenson,
in 1865, on the penetrative power of light from a first order lens

and cylindric refractor, it appears that for an angle of 0° 30' in

altitude above the plane of maximum intensity, and for 0° 30'

below that plane, the power of the light does not vary more
than at greatest from 4 to 6 per cent., and that if the strongest

part be sent to the horizon, about one -half of the whole is sent
uselessly to the skies.

Powsr of Lens in the Vertical Plane.
Means of four sets

,
' of observations.

o 40 above the level of maximum '90

o 30 » » M *94
020 „ „ „ '97

o 10 „ „ „ -98

o o maximum power i "00

o 10 below the level of maximum "99

o 20 „ „ „ -97

030 „ ., „ '96

Note.—These results, which are the means of four sets of
observations, did not extend further in the vertical plane.

Result of Dipping Light as Proposed, Contrasted with Present

System.

Present System. Proposed System.
ABove horiion. Power. Above horizon. Power.

40
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.-iitions is very clear and precise. He assigns, in his will,

jI. a year as the salaiy of a reader in anatomy ; 50/. for ex- 1

ses of two bodies and dissection
; 30/. to a reader in mathe-

.....tics and physics, and the remainder to be given in annual i

J
-•-izes of 10/. to scholars from Westminster School. The trust

;; now worth 3,400/. annually. It is spoken of in the return I

le by Christ Church to the Commissioners of 1874 as " Dr. I

j's Benefaction for Senior Students in Natural Science." 1

: uii is not quite accurate : firstly, because Dr. Lee designed the
j

n.ajor portion of his benefaction for students in anatomy as 1

^aring on medicine, and not for natural science generally ; and,
i

: Dndly, because Christ Church uses nearly half of Dr. Lee's
,

.it-money to pay classical scholars from Westminster School ; i

ilst the remainder is used to support a most efficient chemical I

jratory, and to pay, in part, the salaries of the accomplished
{

iinist, zoologist, and physicist, who are styled " Lee's i

aders." Nopartof Dr. Lee's bequest is now assigned to medical 1

. lies, though it should be stated that the present application
j

Dr. Lee's fund has obtained Parliamentary sanction.

OX THE THERMAL PHENOMENA PRODUCED
BY THE PASSAGE OF ELECTRICITY
THROUGH RAREFIED GASES

^

A PORTION of the experiments described in this paper were
•^~*- made before the publication of Wiedemann's experiments

•

. the same subject. The authors state that if they had known
the work of the German physicist they would probably not

. e undertaken the investigation, but they have continued the
; eriments and think them worthy of description as the methods
.ployed differ from those of Wiedemann.
The apparatus used consisted of ordinary Geissler tubes, the

electrodes being in wide tubes connected by a narrow one. A
"

-:;e Ruhmkorff's coil with a secondary wire 100,000 metres in

gth was set in action by tw'o large Bunsen cells, and the
.ent was made and broken by a Foucault's interrupter. In
er to measm-e the induced current a reflecting galvanometer
s employed, being placed at such a distance from the coil

i the effect of the electro-magnet on the needle was very
..ill; this slight deviation was, however, applied as a cor-
tion in all the readings. It was first proved that the current
uced on completing the primary circuit was incapable of
-.ling through the Geissler tube, for the galvanometer needle
^1 equally deflected whether placed in the secondary circuit

not, indicating that the movement of the needle was due
^;Iy to the direct action of the magnet of the coil; on the
..trary, when the primary circuit was broken, a considerable
lection of the needle occurred when the galvanometer was in
- secondary circuit, and a slight one, but in the opposite
ection, when the needle was influenced by the magnetism of
. coil alone.

Tubes containing chlorine, carbonic anhydride, and hydrogen,
;re employed in the experiments, the electrodes being soldered
the ^Nires from the coil by means of Wood's fusible alloy.

e narrow part of the tube was placed in a copper cylinder
-.aining water, or preferably mercurj', in which a delicate
.imometer was immersed, the deflection of the galvanometer
5 read every thirty seconds, and the thermometer every

iiiute. When the current indicated by the galvanometer was
greatest the increase of temperature was most rapid, but the
important fact shown by these experiments is that in every case
the rise of temperature divided by the deflection is a constant.
Unfortunately the different constants are not comparable, as the
experiments were not made with the same tube containing the
different gases at known pressures, but with different tubes of
nearly the same sizes ; but the pressures of the gases are not
given.

Some experiments were undertaken to determine the heating
effects in the neighbourhood of the electrodes. For this purpose
the upper end of a Geissler tube containing chlorine was placed
in the calorimeter, the latter surrounding the part of the tube
containing the platinum wire. When the electrode was negative
about eight times more heat was developed than when it was
positive. As the quantity of heat produced when the electrode
-was positive was verj' small the relation between the deflection
of the galvanometer and the rise of temperature was not so
regular in the different experiments as in the other case ; and
when the electrode was negative it was obser\-ed that the quan-

' By Dr. Naccari and M. Bellati (vol. iv. ser. v., degU Aiii del R. Insti-
tulo veneto de Science, Lettere ed Arti).

tity of heat increased a little more rapidly than the deflection.

More accurate results were obtained by immersing the lower
end of the tube in the calorimeter ; under these circumstances
the quantity of heat collected when the electrode was negative
was 22'8 times as great as in the experiments in which it was
positive, and while the deflection of the galvanometer varied
from 100 to 640, the rise of temperature divided by the deflec-

tions increased from ico to 120 only.

It being suspected that the different effects at the two elec-

trodes might be due to a cause similar to the Peltier effect in

solid conductors, an attempt was made to discover if the posi-

tive electrode is cooled during the passage of the electricitj*.

There appeared to be a very slight diminution of temperature at

the commencement of the experiment, but it was soon marked
by the conduction of heat from other parts of the tube.

The calorimeter was next placed on the wide part of the
Geissler tube, but not surroimding the electrode, which wak
i6'5 mm. from the calorimeter. In this case, also, a larger

quantity of heat was developed near the negative electro I e
than near the positive, but the ratio was only 4*9. When a
portion of the narrow part of the tube was placed in the calori -

meter, that near the negative electrode was slightly more heated
than the other portion. When a tube containing hydrogen was
used similar results were obtained, but the difference between
the quantities of heat at the two ends was very much less than
in the case of chlorine.

The next series of experiments was made to determine the

effect of different diameters of tube. For this purpose a U-tube
containing air of the pressure of two mm. was used, one
limb of the tube having a sectional area of 36'3 square mm.,
the other 1

2
'6 square mm., both limbs being surroimded by

calorimeters. The quantity of heat developed in the narrow
tube was only very slightly greater than in the other, the ratio

being about I'l. By using another tube with the areas of Ii6'9

square mm. and 4*5 a similar result was found, but in this case

the ratio was not greater than I "2.

NOTES FROM NEW ZEALAND
'T'HE following notes have been sent tis from New Zealand
-' by Mr. T. H. Potts, of Ohinitahi :—

Maari Food Feast.—At the great meeting of Kingite natives

convened by Tawhaio to meet Sir George Grey and the Hon.
Native Minister, amongst other very interesting incidents was
the food feast which was held at Hikurangi on May 8.

A procession formed of several hundreds of women, each
carrying a neatly woven basket filled with food, proceeded
through the village till it arrived opposite to Sir George Grey's

tent ; at a given signal the baskets were placed on the ground
and stacked into a huge heap. The presentation of each article

of food was accompanied with an appropriate chant or ngori,

with dancing and facial contortions of an extraordinary cha-

racter, many of the most ancient persons of different hapus
taking part in the celebration.

Amongst the various articles of vegetable food in season was
offered :

—

Pohua.—The root of Convolvulus sepium, as flowery as a
potato with a slightly bitter taste.

Sowthistle.—Sonchus oleraceus. The Hauhans, when com-
pelled to use cooked sowthistle, found to their surprise they did

not lose condition on this spare diet.

Para.—The thick solid scale from the rootstock of the grand
fern Marattia fraxinea. This edible was pinkish or pale purple

w hen cut, solid, tough, almost tasteless, with a slightly bitter

flavour.

Marnaht.—This esculent appeared in thick junks of about a

foot in length ; it is the mucilaginous pith of the great black

tree-fern Cyathea medullaris. It was presented ready dressed,

was soft, very sweet to the palate.

Roi.—The rhizome or root of the bracken Pleris aquUina,

var. esculeftta. It was offered in the uncooked state, in which

it is usually kept ready for use.

Taw/ia.—^The prepared berries of a common forest tree

Nesodaphne tawha.
Hakeke.—The Jew's-ear fungus Himeola auricula-ynda. It is

found in the forests of Pirongia; that which grows on the

Karaka is most esteemed.

On Moa Remaim, &^c.—There has been so warm a controversy

as to the probable datej,of the extinction of the dinomis, tliat
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any reliable fact connected with the remains of the wonderful
animals may be of value to the biological student.3

On the low hills and flats north-east of the gorge of the
Rakaia, from 1854 to 1858, there were quantities of gizzard-

stones lying in small heaps on the surface of the ground ; for
years no one collected them for scientific purposes, but boys or
bush-hands sometimes turned over the heaps, and picked out a
" few pretty ones " that happened to take their fancy.

In April, 1S57, with two friends, I went up the course of the
Rakaia, followed the southern stream, then throu;j;h the country
west of Mount Plutt and Mount Somers, returned to the
"plains " by the Ashburton or Haketere River ; this was then
all new country, not taken up. On the southern side of the
Ashburton or Haketere River, on the flats above the gorge, a
vast number of moa bones lay exposed on the surface of the soil

;

after I had taken up a run there, I used frequently to pick up
'specimens from amongst these bones and throw them into heaps,
with the view of making a selection therefrom at some future

time.

It may be worth mentioning that near that spot, at a now well-

known place called "Paddle Hill," I found a paddle made of

totana (Podocarpus totana), with a longer handle and much
broader blade than any hoe that I have seen used by natives

;

it seemed too large for a paddler kneeling or squatting ; it had
probably been used to propel a moki or raft.

The Pahu.—The Hauhaus at the Hikurangi meeting were
called to their place of worship by the beating of the pahu ; it

i s a long, sonorous piece of wood, made (when possible) from
an aromatic tree called porokaiwhiria {Hedycaria dentata). It

is hung from a cross pole supported at either end by a forked
stick. The sound may be heard to an extraordinary distance.

It is produced from this rough kind of wooden drum being beaten
on its edges by several persons furnished with short batons.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The Cambridge Syndicate appointed to consider the

higher mathematical studies and examinations of the university

have issued a further report in which they state that they have
been led by the observations of members of the Senate in the

Arts School, and by the results of the voting on the .scheme
of examination recommended in their report of March 29, to

believe that in the opinion of the Senate the examination in

Part III. of the Mathematical Tripos should be independent of
the preceding parts, and also that the Senate would be averse to

any scheme in which it was not provided that all the subjects

should be included in the examinations of each year. They have
framed regulations in accordance with these principles in substi-

tution for those rejected by the Senate on May 29, under which
it is provided that from the results of the examination in Parts

I. and II., the candidates shall be arranged in order of merit as

Wranglers, Senior Optimes, and Junior Optimes. Only
Wranglers are to be admitted to the examination in Part III.,

and from the result of the examination in that part only, the

Moderators and Examiners shall publish in three divisions,

each division arranged alphabetically, a list of those examined
and approved. Power is given to the Moderators and Exa-
miners to place in the first division any candidate who has shown
eminent proficiency in the subjects of any one group in Schedule
III. In each of the papers in bookwork in Part III. a limit is

to be fixed to the number of questions to which any candidate
shall be permitted to send in answers, such limit to be printed at

the head of each paper. The subjects in Part III. are grouped
in four divisions. Group A consists of differential equations,

calculus of variations, higher algebra, higher parts of theory of
equations, higher analytical geometry (plane and solid), finite

differences, higher definite integrals, elliptic functions, theory of
chances, including combination of observations. Group B,
Laplace's and allied functions, attractions, higher dynamics,
Newton's " Principia," book i. sec. ix.-xi,, lunar and planetary
theories, figure of the Earth, precession and nutation. Group C,
hydrodynamics, including waves and tide, sound, physical optics,

vibrations of strings and bars, elastic solids. Group D, expres-
sion of functions by series or integrals, involving sines and
cosines, thermodynamics, conduction of heat, electricity, magne-
tism. From the discussion which took place on the subject on
November 2, opinion seems to be pretty much divided at

Cambridge as to the advisability of the proposed alterations.

A PosT-MASTERSHlPat Merton College, Oxford, for Natural
Science, has been awarded to Mr. Geo. Howson, a pupil

'

Giggleswick School.

SCIENTIFIC SERIALS
Memorie della Societa degli Spetlroscopisti Italiani, April, 1S78,

contains a table showing the solar spots and faculse for each day of
observation for the months ofJanuary, February, and March 1877.A note by Prof. Tacchini on the solar spots of the first three
months of 1877, compared with those or the same months in
1878.—An account of the observations of solar prominences
made at Palermo during the first three months of the present
year.—Drawings of the chromosphere for the months of March,
April, May, and June, 187 1.

May.—This number contains full accounts of the transit of
Mercury of May 6, 1878, as observed at Rome, with notes on
the same by Respighi, St. Ferrari, Millosevich, and Tacchini.—Drawings of the chromosphere for June and July 1871.

June.—Tables of solar spots and faculoc for April and May,
1878.—Note on the spots and solar eruptions of April, May, and
June, 1878, by Prof. Tacchini.—A long paper on a cause for
the appearance of bright lines in the solar spectrum, by Mr.
Meldola.

July.—A paper containing tables of the solar prominences
observed at Palermo in April, May, and June, 1878, by Prof.
T»cchini.—A long paper by Schiaparelli on the observations of
the rotation and topography of the planet Mars made at Milan
during the opposition of 1877.

August.—Spectroscopic observations of the chromosphere made
at Palenno during the months of April, May, and June, 1S78.
Tables showing the number of protuberances and spots on the sun
for each day of observation for the months of Augiist, Sep-
tember, October, November, and December, as seen at Rome,
with notes thereon.—Drawings of the chromosphere for the
last part of July, 1871, made at Palermo.

Bulletin de VAcademie Royah de Belgujue, No. 7, 1878.—It

has been affirmed by more than one observer that, during
aurorje boreales, the intensity of scintillation of stars has been
considerably increased ; a singular influence, if real. M. Mon-
tigny, testing such statements, observed twice such an increase
(en the nights of April 5, 1870, and June i, 1878). He notes
the fact that this increase coincided with a lowering of tem-
perature of the r.ir in the locality. In the one case this fall

occuiTcd exactly at the moment of the aurora and observatioa
of the scintillation; in the other case it preceded the aurora,
but was more marked the night of it, and a few hours
after observation of the increase in question. He considers
the increase due to the cooling, which must have affected first

the upper regions of the atmosphere through which the stars*

rays pass; and this a/rees with the fact that the stars
furthest above the horizon showed the increase most.

—

MM. Spring and Durand study some obscure points in the com-
po.>ition of oxygenated compounds of nitrogen. Finding that the
products of reaction, with water, of the body formed by action
of chlorine on nitrite of silver, are exclusively nitric acid and
chlorhydric acid, their surmise was verified that the chlorine is

substituted for the silver of the nitrite, atom for atom, forming
nitric chloride. Hence the structure of the group NOg of nitric

acid is inferred to be the same as that of its correspondent nitrous
acid, and the rational formulae of these two substances must be
written respectively HO.N = O and HO.O — N = O. M.
Melsens seeks to refute M. du Moncel's statements about the
cost of his system of lightning-conductors, as applied to the
Hotel de Ville, in Brussels, and criticises the instructions of the
Paris Commission for erecting conductors on public buildings.

—Some letters in a controversy between M. du Moncel and
MM. Navez on the theory of the telephone, appear in this

number.—M. Malaise announces the discovery of Brachiopoda
of the genus Lingula in the Cambrian formation of S tavelot.

No. 8.—The digestion of albuminoids in some invertebrates

forms the subject of a paper here from Dr. Fredericq. From a
combination of his results with those got by Hoppe-Seyler and
Plateau, it appears that the mechanism of digestion is the same
throughout the animal kingdom, and the transformation of food
in invertebrates is effected through substances that have the-

greatest similarity to the dige.-tive ferments of vertebrates (solu-

bility in water, precipitation by alcohol). Digestion by means of:
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reptic ferment is very rare among invertebrates ; a ferment
ilar to thrypsine, on the other hand, is met with among

..;:'erent clas.-es of these animals.—M. Plateau communicates
an account of experiments (with the graphic method and poisons

of the heart), on the movements and innervation of the central

organ of circulation in articulate animals- Inter alia, section of

the cardiac nerve diminishes the number of pulsations (in verte-

brates, it produces acceleration).—M. Renard describes the

diabase of Challes, near Stavelot, in the Cambrian system.—Dr.
Koninck continues his researches on Belgian minerals ; and there

are some papers on mathematical subjects.

The Bulletin de VAcadimie Imperiale des Sciences de St. Petert-

bourg (vol. XXV. No. 2) contains the following papers of in-

terest :—On the occurrence of the musculus peroneo tibialis in

Quadrumana, by Dr. Wenzel Gruber.—On a control barometer,
by H. Wild (with plate).—On the reduction of Kirchhoflf's

spectral observations to nave-lengths, by Dr. B. Hasselberg.

—

On the observed ingress of Mercury upon the solar disc, at the
transit of 1878, May 6, by O. Struve, of Pulkowa (with plate),

—Catalogue of forty-two new red stars, by E. Lindemann.

—

On the Russian species of the mollusc Clausilia, Drap., by Dr.
Oskar Boettger.—On the theory of curves of the shortest para-
meter on curved surfaces, by F. Minding.—On the hexylenes
resulting from tertiary hexyblcohols and their polymerisation,
bj.' L. Jawein.—On the action of tertiary iodide of butyl upon
i>obutylene in the presence of metallic oxide?, by J. Lermontoft.
—On tetramethylethyl and its derivates, and. on the chemical
composition of pinacone, by D. Pawlow.

TTie yournal of the Russian Chemical and Physical Societies of
Sf. Petersburg (vol. x. No. 6) contains the following papers of
interest :—On tetramethylethylene and the chemical structure of
pinacone, by M. D. Pavloff.—On the glucose derived from
actose, by M. Foudakovsky.—On the action of bromide of
iluminium in the formation of the bromides of aromatic hydro-
:arbons, by G. Gustavson.—On the dextrogyrate terpens
'btained from Russian terpentine, by F. Flavitzky.—On the
:hemical structure of terpenes, by the same.—On dibenzoyl-
iinitrodiphenol, by M, Goldstein.—On some new mineral
;pring3 in the Caucasus, by E. Wroblewsky.—On the influence
bf the surrounding medium upon electrodynamical actions, by J.
Borgmann.—On the determination of the magnetic function of
iquids, by the same.

Verhandlungen der naturforschcnden Gesellschaft zu Freiburg
. B. (vol. N-ii. part 2) .—From the part we note the following
lapers : On organic cyanides and their decomposition, by A.
Claus.—Note on wine, analysis, by the same.—On the equili-

:)rium of a system of expanded molecules and the theory of
;lastic after effects, by E, Warburg.— Observations on the
orsion oscillations of an iron wire heated to redness, by Dr.
Messer.—On the sensitiveness of alum crystals towards minute
ariations in the concentration of their mother-liquor, by F.
\locke.

SOCIETIES AND ACADEMIES
Cambridge

Philosophical Society, October 21.—Dr. Pearson read a
;aper on a series of lunar distances taken by him during the
rears 1875-77, mostly at Cambridge and at a place not far distant,
he longitude and latitude of each spot being accurately known,
le said that they entirely bore out the conclusions at which he
lad arrived some time back from a much smaller number of
>bservations, and which were communicated by him to the
Society in a paper read by him, March 13, 1876 (see Proceedings,
;i. pp. 414-418), viz., that the errors are such as cannot be
! ailed errors of observation of any kind, and may probably arise
rem the solution of the spherical problem on which the result
epends not being, as at present given, strictly accurate. It

• as mentioned that there is much to justify this conclusion ; for
Kample, this method of obtaining longitudes is not much resorted

JO
now in practice (from which it may be argued that it is actually

lound inaccurate). It is not formally adopted in Germany,
jhough it still is retained in the Nautical Almanac, and in the
jorresponding publication, the Connaissance des Temps, issued
jt Paris. Capt. Toynbee, F.R.A.S., in a paper in the Nautical
iiagazine for February, 1850 (of which there is an abstract in

" Monthly Notices oi the R.A.S,), distinctly states that lunars

taken ea't of the moon give always a result thirty or fortv
seconds different from those taken west, though his mean result
he says was entirely satisfactory ; and until the early part of this
century all East Indian longitudes were in error nearly 3m. to
the east, a result which very nearly agrees with the errors resulting
from these observations, supposing them to have been deduced
from the new moon of five to eight days old, probably the most
convenient time at which to take them from the sun. The whole
series, it w-as stated, consists of 250 separate distances, each dis-
tance being either a mean of three or two, or else only one
observation, there being about an equal number of each class,
though there is no reason to think that the last are less trust-
worthy than the others in any serious degree ; the Greenwich
mean time for each being established, with the exception of a
very few, within certainly ten seconds. Only 200 of these, the
number at present thoroughly verified, were discussed on the
present occasion. Classing these in groups of about forty, it

was found that the first group gave thirty-two results where the
measured distance was in defect of the theoretical distance, and
thirteen in which it was in excess. Assuming the rule given in

p. 417 of the paper referred to to be correct, this result exactly
agrees with what might be expected, it being almost always most
convenient, especially for a beginner, to take lunars, at any rate
from the sun, under such circumstances as will give this result,

while the example of India, founded apparently on observations
made at Madras, seems to imply this probable facility, and
also that they were made on the new moon, these being more
easily taken in our hemisphere than those made on the old one.
In the four remaining groups the proportions are 26 to 18 : 28
to 15 : 25 to 17 : 17 to 14 : giving a total of 128 observations in
defect, and 77 in excess. Rejecting three or four certainly ques-
tionable results, the" greatest errors occurring are 2' 59' in defect,

and 2' 48" in excess. The true mean has not yet been ascertained,
but is certainly in each case not far from 1'— i' 20" ; which, on
an average, will give the obsers'er an error of about half a degree
of longitude, or of twenty to thirty-five miles, advancing from
our own latitude to the equator. There are probably not a
dozen clear exceptions to the rule suggested in the commimi-
cation of March, 1876, that if the luminaries are both on the
same side of the meridian, the obser\-ed distance is always in
defect of the true if the moon be nearest to it, and in excess if

she is farther distant ; while the same rule holds good, but with
less certainty, when the two luminaries are on different sides.

The only exceptions seem to arise where the one more distant

from the meridian has a greater altitude than the other, or is of
a considerably higher declination, and when the distances are
very great, i.e. from 120° to 130°, in which case the measured dis-

tance seems generally to be slightly in excess of the true ; but, as
might naturally be expected, these last distances cannot often be
taken in our own climate. It was explained that all the reductions
had been made by Borda's formula, stated in the Philosophical
Transactions for 1797 to have been the first strictly mathe-
matical solution of the problem. But the results vary only by a
few seconds of arc from those given by the system adopted in
the large folio published in 1772 by Mr. Shepherd, Plumian
Professor at Cambridge Univer ily under the superintendence of
the Commissioners of Longitude, and while Dr. Maskelyne was
Astronomer-Royal ; or from other methods which it is believed
are allied to this. Two examples were also exhibited of dis-

tances reduced according to the elaborate method suggested by
Bessel in the Astronomische Nachrichten of 1832 ; Bessels
results, however, do not differ to any great extent from those
obtained otherwise. It was suggested that the problem is really

one of spherical trigonometry, and from the fact that the errors

seem to depend on the position of the luminaries towards the
meridian, whereas the old methods of solution depend on their

altitudes, and also that the different ways suggested for elimi-

nating the error due to the difference between the geocentric and
geographical latitude of the place cf obser\'ation give different

results, a hope was expressed that if these two circumstances
were thoroughly reconsidered in dealing with the- question,

means might be found of discovering a farther correction of the

observed distance, which would give a really accurate result,

Manchester

Literary and Philosophical Society, October 15.—^J.
P.

Joule, F.R.S., &c., president, in the chair.—Relative brightness

of the planets Venus and Mercury, by James Nasmyth, C.E.,

F.R.A.S., Corresponding Member of the Society. "On many
occasions, when observing Mercury and Venus in fall daylight.
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I have always been impressed with the strikingly inferior bright-

ness of Mercury as compared with Venus ; and as such a con-

dition is the very reverse of what might be expected by reason

of Mercury being so much nearer to the sun than Venus, I

awaited the rare event of a very close conjunction of these two
planets that occurred on September 26 and 27 last. With the

advantage of a perfectly clear sky I had the two planets before

me for several hours, so to speak, side by side in the field of the

telescope at the same time, thus affording me a most perfect

opportunity for making a comparison of their relative brightness.

It is difficult to convey in words an exact impression of the

diiference in the brightness of such objects, bixt I may attempt

to do so by stating that Venus looked like clean silver, while

Mercury looked like lead or zinc. Were I to indicate my im-

pressions by way of number I would say that Venus was fully

twice as bright as Mercury. So remarkable an inferiority in the

brightness of Mercury, notwithstanding his much greater near-

ness to the sun, appears to me to indicate the existence of some
very special and peculiar condition of his surface in respect to

his capability of reflecting light—a condition that may be due to

the nature of his envelope, if such exist, or of that of his sur-

face, by which the fervid light of the sun's rays falling on him
are in a great measure quenched or absorbed so as to leave but a

small residue to be reflected from his surface. If this be so, it

appears to me to be reasonable to suppose that the absorption

of so much light must result in a vast increase in the heat of the

surface of Merairy beyond what would have been the case had
Mercury possessed the same surface conditions as Venus.
Whether in the progress of spectroscopic investigation we shall

ever be enabled to detect some evidence of metallic or other

vapours or gases clinging to or closely enveloping the surface of

Mercmy that might in some respect account for so remarkible
an absorption of the sun's light, we must be content to await
the acquirement of such evidence if it ever be forthcoming. It

appears to me, however, to be well to raise such a question, so

that our astronomical spectroscopists may be on the outlook for

some evidence of the cause of so very remarkable a defective

condition in the light-reflecting power of Mercury to which I

have thus endeavoured to direct attention."—On the water of

Thirlmere, by Harry Grimshaw, F.C. S., and Clifford Grimshaw.

Paris

Academy of Sciences, October 28.—M. Fizeau in the

chair.—M. De la Gourmerie read a note on the works of the

late M. Bienayme.—The following papers were also read :—On
the decomposition of hydracids by metals, by M. Berthelot.

The heat of fonnation of gaseous chlorhydric acid from its

elements is surpassed by that of all anhydrous chlorides, even

chlorides of lead, copper, mercury, and silver ; gold is the only

exception among ordinary metals. The inference that all these

metals, except gold, must decompose chlorhydric gas with
liberation of hydrogen, is confirmed by experiment. Platina and
palladium, also, their chlorides having low heats of formation

and little stability, did -not decompose chlorhydric gas up to

550°.—On Vice-Admiral Cloue's " Pilote de Terre Neuve," by
M. Faye.—On the state in which carbonic acid exists in the

blood and the tissues, by M. Bert. The escape of carbonic

acid during the respiratory act requires a dissociation of

the super-carbonised salts of the blood. These salts were
saturated with carbonic acid neither in the arterial nor

the venous blood, nor in the tissues. The life of the

anatomical elements can only be maintained in presence

of carbonic acid in the state of combination. When the alkalis

are saturated, and this gas appears in excess in the state of

simple solution it rapidly causes death.—Influence of the

nervous system on the phenomena of absorption, by M, Moreau.
He attached to the dorsal fins of fishes that had swimming
bladders a small glass balloon, lighter than the water, and in a

few hours the volume of the fish had diminished through absorp-

tion of a part of the air contained in the bladder. When a piece

of metal was substituted for the balloon, the volume of the fish

increased. There is thus a sensation of thrust upwards or

downwards, and it is under influence of the former that absorption

of air in the bladder takes place, probably through a reflex action.

—On decipium, a new metal of samarskite, by M. Delafontaine.

In the samarskite of North Carolina he finds yttria, erbine, terbine,

Philippine (yellow (PpO), equiv. about 90 ; characteristic absorp-

tion band about 449 in A), decipine (white (DpO), equiv. about
122, band 416) ; thorine and oxides of didymium and cerium.

The equivalents of the metals in some of these earths are shown

to present interesting numerical relations. Decipium is so called
from decipiens, deceiving. The didymium of cerite is probably
a mixture of several bodies, by M. Delafontaine. This is based
on spectral observations.—Reply to a recent communication by
M. Him, on a gyroscopic apparatus, by M. Gruey.—Classi-

fication of double stars, by M. Flammarion. Of the 11,coo
double or multiple stars discovered, he finds there are only 819
that give certain indications of a relative motion of the com-
ponents. These groups are divided into 731 doubles, 73 triples,

12 quadruples, 2 quintuples, and I sextuple, in all 1,745 stars

variously associated. Of these couples in motion 558 have
been found with orbital systems, and 316 whose components
have been connected merely by the chance of celestial per-
spectives and form optical groups. In the orbital systems
there is a preponderance of retrograde motion from north
to south by west (Several other facts are given.)—On
the integration of the equation (i) Ay'^ -^ By^ + Cy"^ -(-

Dy' -f Ey + F — O, hy M. Alexeeff.—On involution in curves
of n degree, by M. Serret.—Remarks on two integrals obtained
by Lame in the analytical theory of heat, by M. Escary.—Re-
ply to an observation of M. Boltzmann, by M. Levy.—On the

magnetisation of tubes of steel, by M. Gaugain. When a sys-

tem formed of two parts having different coercive forces is sub-

jected to action of a weak current, the part having the least coer-

cive force is always that which takes the strongest magnetisation-
(whichever its position, tube, or core).—On a telephone call, by-'

M. Perrodon. This consists in connecting a Ruhmkorff coil-

with the plate of the telephone, so as to get a loud continuous -

sound.—On the transformation of valerylene] into terpilene, by^
M. Bouchardat.—Artificial reproduction of melanochroite, by
M. Meunier. This is by keeping fragments of galena in dilute

aqueous solution of bichromate of potash.—On the elimination

'

of salicylate of soda, and the action of this salt on the heart, by -

MM. Blanchier and Bochefontaine. It stimulates various secre-

tions, notably the salivary. In man it is at once expelled by
the kidneys (appearing in the urine in 20 mm.); in the dog it

appears both in the urine and the saliva, also in the bile and
pancreatic fluid. The hypersecretion of saliva is due to action

of the salicylate on the grey substance of the central nervoi;

system. In strong doses, the salt stops the heart in diastole.

—

On parthenogenesis in bees, by M. Sanson.
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:leopatras needle and
PRESSURE

THE WIND

I 'T'HE statements recently made in the Times respecting

the stability of Cleopatra's needle and the maximum
tensity of the pressure of the -wind in this country have

awakened much interest, if not anxiety, about the sub-

iect. The appearance of the lofty obelisk balanced on so

lall a base suggests to many the thought of an egg

.nding on its end, and presents every idea of insta-

!;ty. This idea is much amplified by a very erroneous

rimation, we believe, by most persons of the real

inensions of the base; we hare heard this estimated at

arious diameters do^vn to two feet, but in reality it is

in no direction less than five. The statement that the

stability of the obelisk is sufficient to withstand a wind
pressure of 80 or 90 lbs. per square foot having been
made, the storm from Liverpool at once broke on it and
upset people's minds, if not the monolith. Thus we
learn, from the observations taken by Mr. Hartnup, the

astronomer at the Liverpool Observatory, that on January

10, 1868, "it began to blow strongly about 9 A.M., and
from that time gradually increased in violence until half-

past II P.M. on the 31st, when there was one gust of

'nd which registered 51 lbs. on the square foot. From
5 time the gale rapidly increased till noon next day,

wing with a severity quite unprecedented in this

untry. The anemometer which has been erected at

the Bidston Observatory is made to register up to 60 lbs.

on the square foot, the idea being that no gale would
reach that degree of violence. Between eleven o'clock

"d one o'clock, however, the registering pencil was
:ven far beyond this limit, and Mr. Hartnup calculated

t.at at several periods the pressure could not have been
less than from 70 lbs. to 80 lbs. on the square foot. The

emometer was erected in 1851, and the most severe

le registered up to this time was in December, 1863,

when there were three gusts which registered 45 lbs. to

the square foot." Further details respecting this re-

markable hurricane will be found in the Journal of the

Scottish Meteorological Society, from which we find

that at Glasgow, from 1.15 P.M. to 1.30 P.M., twenty-one

miles of wind passed the observatory, giving a velocity

of eighty-four miles per hour, or corresponding to a pressure
'

35j lbs. to the square foot, while the strongest gusts

istered 42 lbs. on the square foot. At Edinburgh the

e was more severe than at the latter place ; cabs and
rses are said to have been blown over, but there is no
ord of the pressure or velocity as there was unfor-

lately no anemometer in working order. Many autho-

es state that the maximum pressure of the wind does
...A exceed 55 lbs. to the square foot in this country, and
as this is the figure commonly assumed by engineers in

the design of large structures, it is of the greatest import-

ance that the trustworthiness of the Bidston anemometers
ould be ascertained. Pressure anemometers are ob-

usly liable to errors from the varying modulus of

elasticity of their springs and the momentum of their

moving parts and supports, while Robinson's anemometers
may give a maximum velocity due to small eddies, which
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is much in excess of the true value. Mr. John Dixon in

his letter to the Times on the subject gives a good illus-

tration of a pressure of 80 lbs. to the square foot by com-
paring it to the weight on the floor of a densely-crowded
room. It has been ascertained by experiment that the
weight of a crowd of persons can attain 80 to 120 lbs. per
square foot, the latter figure being reached only when the
experiment was made with labourers of above the average
stature packed as closely as possible, and the former being
commonly taken as the maximum load to which the plat-

form of a bridge can be subjected by a dense mixed
crowd. Thus Mr. Dixon remarks, " the 'windows of a
building certainly have to bear an equal strain with the
walls, and I suppose it would be immaterial to the glass

whether it was placed vertically or horizontally. A
densely packed crowd hardly weighs £0 lbs. per square
foot of the space it stands upon. Reduce therefore the
theory to common sense ; would any one dream of
standing on a floor formed of glazed window sashes ?

"

On the whole we rather think not, even if, to make
the case analogous, means were taken to distribute

the pressure uniformly, and we are forced to the con-

clusion that either the Bidston Observatory is a very
strongly constructed building with window-sashes and
glass of unusual strength, or that the anemometers are
untrustworthy.

Leaving now the question of the maximum pressure of
the wind to be decided by meteorologists, there remains to

be ascertained what that pressure would have to reach on
the banks of the Thames to endanger the existence of the
obelisk. Mr. Dixon's assurance has probably set the fears

of many at rest ; he says :
" As to its stability there need

be no fear—130 lbs. of wind-pressvu-e would not upset it.

The columns of the Times are not the place to ventilate

calculations and figures," We can assure Mr. Dixon
that these calculations would be of sufficient interest tp

the readers of Nature to find a place in its columns, but
in their absence we are obliged to fall back on our own.
The widths of the top and bottom of larger face of the
obelisk are respectively 64 inches and 95 inches, the height
being 60 feet 6 inches exclusive of the pyramidal point,

which would be 7 feet high if intact ; assuming, then, an
additional foot of height for the lower rounded end, the
moment about the base of the pressure on the area of the
larger face will be 12,931 foot pounds for a wind pressure
of I lb. on the square foot. The weight of the stone is

estimated at 196 tons, whence, on the assumption of per-
fect rigidity, the ultimate stabiUty would be 196 tons X
radius of base (2"5), and the corresponding wind pressxu-e

^ 196 X 2-5 X 2240 _ 84.88 lbs. per square foot. But
12,931

the material of the obelisk not being perfectly rigid, it

will be seen that this ultimate stability could not be
reached. The effect of the wind-pressure is to cause a
deviation of the line of action of the resultant pressure

on the base from its centre with a diminution of the

stress on the windward, and an increase of that on the

lee-side of the base ; if the decrease exceeds the normal

pressure due to the weight the joint will tend to open,

while if the increase is carried too far it may reach the

crushing strength of the material.

Both these effects have to be considered. Now in the

ueaign of masonry work of a substantial character it is

c
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the usual engineering practice to so distribute the stresses

that no joint tends to open under the most unfavourable

conditions, though this condition is doubtless frequently

neglected in flimsy structures. In order that this con-

dition should be fulfilled, the resultant of the pressure

on the base must not deviate from the centre of gravity

of the base by a quantity greater than x' given in the

equation x' = jl^-, where / is the moment of inertia of

the base about the neutral axis or line through its centre

of gravity perpendicular to the direction of the deviation

of the resultant, vS" = the area of the base, and X = the

greatest distance of a point in the base from the neutral

axis on the side of the greatest pressure. In the case of

diameter of base
a circular base x' = s = •625 feet m
the present instance. The wind pressure corresponding

. , . J . . 196 X '625 X 2240
!to this deviation = = 21 "22 lbs. per

square foot. When the wind-pressure exceeds this

amount there is still the tensile strength of the cement
with which the stone is bedded to resist the tendency of

the joint to open on the windward side. While the in-

troduction of a layer of cement under the stone doubtless

adds to its steadiness under a wind-pressure of 30 or

50 lbs. to the square foot, it would add a very serious

element of danger should the pressure ever approach

that recorded at the Bidston Observator)', as the cement

on the lee side would probably then be subjected to a

crushing stress in excess of its strength, and by giving

way would cause the column to heel over to some extent

;

in fact, if there was any probability of that wind-pressure

being reached, it would have been safer to hare omitted

the cement and trusted for the ultimate stability to the

Szr greater resistance to crushing of the granite. It

would be impossible, without making assumptions un-

•founded on experiment, to estimate with any accuracy

the value of the additional stability given by the cement
in the case of moderate wind-pressures. We have, how-
ever, calculated the conditions of equilibrium, neglecting

the tensile strength of the cement, as well as the bending
of the stone.

On this assumption, we find that a wind pressure of

jolbs, per square foot would cause the joint to open on

the windward side as far into the base as the centre ; the

column would thus be standing only on the leeward half

of its base, but the stability would not be endangered by
this as the maximum pressure on the base at its outer

edge would only amount to 40 tons per square foot, w^hich

is less than the crushing strength even of the cement.

The line of the resultant pressure on the base would be

-at a distance of i "472 feet from the centre, if the bending

of the column is disregarded. To take into consideration

the flexure of the column would involve too long calcula-

tions for our present purpose, even if the modulus of elas-

ticity of granite had been determined with sufficient

accuracy to make the results of any value, but this we
believe has not yet been done. The conclusions we arrive

at are as follows :—As long as the foundations remain
secure, the obelisk may be frequently subjected to a wind
pressure of 21 lbs. per square foot without the slightest

tendency to accident ; if subjected at long intervals to a

pressure of 40 or 50 lbs. to the square foot, it would

probably stand for an indefinitely long period until the

fatigue of the cement under variations of stress or its

natural decay, if that ever takes place, causes its rupture,

but under a pressure of this intensity it must be borne in

mind that considerable oscillation would take place, and

that if the period of the gusts nearly agreed with the time

of vibration of the stone it might be overturned ; while if

a pressure of 80 lbs. per square foot is reached it is very

questionable if the survivors among the inhabitants of the

neighbourhood will find it in situ when they hare time to

go and look for it.

DRAPER'S SCIENTIFIC MEMOIRS
Scientific Memoirs : being Experimental Contributions to

a Knowledge oj Radiant Energy. By John William

Draper, M.D., LL.D, (London : Sampson, Low, and

Co. New York: Harper Brothers, 1878.)

THE scientific world is . to be congratulated on the

accession to its literature of these memoirs con-

stituting as they do a distinct historical sketch of thi

works of a physicist who is at once an ardent experi-

mentalist and a careful theorist. As he remarks in hi

preface, many of his results of experimental investigatioi

on scientific topics have been largely disseminated ii

European languages, and many of the conclusions they

have presented have been admitted into the accepted

body of scientific knowledge. The papers in which these

results were published have, however, appeared from

time to time in various American and English periodicals,

but we now have them collected in a form in which they

are accessible and convenient for reference.

The four opening memoirs seemingly occupy their

position in the volume for the purpose of calling the

attention of the reader to the fact that a large portion of

the subject that Kirchhoff treated mathematically in a

paper which appeared in Poggendorff's Annalen in i860,

and which at the time was considered the foundation of

spectrum analysis, had already been experimentally proved

and published by our author some thirteen years before-

The theorist apparently ignored the work of the experi-

mentalist, and the claim of the one to priority in regard

to the enunciation of certain fundamental principles of

spectrum analysis is now on the best of evidence disputed

by the other. The titles of these first four memoirs and

their dates of original publication will give an idea of

the indictment framed against Kirchhoff which appears

in a note appended to the last of them. They are

—

I. Examination of the radiations of red-hot bodies. The

production of light by heat, published in 1 847.

II. Spectrum analysis of flames. Production of light

by chemical action, published in 1848.

III. On invisible fixed lines in the sun's spectrum

detected by photography, published in 1843.

IV. On the nature of flame, and on the condition

the sun's surface, published in 1858.

Controversy regarding priority of discovery is alwa

distasteful, and the indictment against Kirchhoff is a heavy

one, but the offence might have been charged also against

those scientific writers who, careless of history, have been

accomplices in doing Draper an injustice. But turning to

the more agreeable side of the subject of these memoirs

we find that Draper fixed the temperature at which solid

i
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bodies emit light with heat to be 977°, and shows ex-

perimentally that as the temperature of an incan-

descent body rises it emits rays of an increasing

refrangibility ; also that the amplitude of any parti-

cular vibration increases with the temperature, and

that to every particular wave-length there^belongs a parti-

cular colour. But even more remarkable are the deduc-

tions he makes regarding light and heat, deductions

which, though evident noii<, perhaps, in the present state

of knowledge, had by no means then the appearance of

undoubted truths. He boldly asserted that light and heat

were efifects of radiation and not forces existing in the

radiations themselves.

It is, however, with photographic research that the

name of Draper is most generally linked ; and as his

researches in this line commenced in 1837, two years

before the announcement of Daguerre's and Fox
Talbot's discoveries, his claim to be considered one of

the pioneers in photography admits of no contravention.

In his memoir on " Studies in the Diffraction Spectrum"
we read : "Several years before the commencement of the

discovery of photography by Daguerre and Talbot (1839),

I had made use of the process for the purpose of ascer-

taining whether the so-called chemical rays exhibited

interference, and in 1837 published the results in the

Joiirfial of the Franklin Institute, Philadelphia (July,

1837, p. 45). In this, as will be seen by consulting that

publication, I was successful." In his memoir of 1843,

he describes the mode in which he photographed the spec-

trum, from the blue to the ultra-violet, and from near C in

the red region to a point some distance below the limit of

visibility. The apparatus he employed would at the

present time be considered, perhaps, somewhat rude, but,

as is well known, the roughest appliances in the hands of

a true philosopher are sufficient even for delicate expe-

riment. Thus, in photographing his spectrum we find that

he worked before the days of collimating lenses, and
with a consequent feebleness of light which was a
serious matter when the slow (as compared with that

now extant) process of Daguerre was employed for

registering the impressions of the radiations. Half an
hour's exposure was not too long to give to obtain a
developable image, whereas now as many seconds as he
gave minutes, with the same size of spectrum and width
of slit, would be more than ample. The method by
which Draper registered the hnes in the red and ultra-red

regions is fully treated of in his fifth memoir. The plate re-

ceived a preliminary exposure to white light, and was then

exposed to spectrum ; or feeble daylight was allowed access

to the plate whilst being similarly exposed; the result, on
development by mercury, being that the dark lines in these

regions were registered as light lines on a dark back-

ground, instead of as dark lines on a white background.
This action Draper, Claudet, and others ascribed to the

intagonism ofthe blue and red ray s which are found in white

light, and heads his memoir " Interference of radiations "

n consequence. Till last year this view of the antago-

pbism of rays was accepted as existent, when it received a
"blow, and probably a final one, from the announcement
of the experimental proof that this action was produced
|through the spectrum possessing the power of accelerating
the oxidation of the compound of silver which had been

:red by light, and which, when so changed became

undevelopable. Whatever may be the explanation of

this phenomenon, we have in Draper's photographs of the

least refrangible region a gigantic feat, considering the

date at which it was performed. Though recent methods
may outstrip the more antiquated one as regards rapidity

of execution, yet it is due to him to acknowledge that

he has long priority in showing that chemical action

was not confined to the least refrangible end of the

spectrum. As regards the application of photography

to portraiture, to our author seems to belong the honour
of having taken the first portrait by the Daguerreotype
process, and the arrangements adopted for the purpose

read rather comically in these days of quasi-instantaneous

pictures. In his memoir, " C n Taking of Portraits by
Photography," he says :

—" On a bright day, and with a

sensitive plate, portraits can be obtained in the course of

five or seven minutes in the diffused daylight. . . . Diffi-

cult parts of the dress . . . require intervals (exposure)

differing considerably, to be fairly copied, the white

parts of a costume passing on to solarisation before the

yellow or black parts have made any decisive representa-

tion. We have therefore to make use of temporary ex-

pedients. A person dressed in a black coat and open
waistcoat of the same colour must put on a temporary
front of a drab or flesh colour, or, by the time that his

face and the dark shadows of woollen clothing are evolved,

his shirt will be blue, or even black, with a white halo

around it." We are sure that the author cannot have
regretted the supercession of a process which entailed

such "dodging" to render a portrait practicable, more
particularly at the time when he sat for the photograph
from which the admirable portrait fonning the frontispiece

was engraved.

To this same memoir we have also an append in which
it is shown that Dr. Draper had priority in taking a photo-

graph of the moon ; and when it is considered that the

exposure was twenty minutes, and the diameter of the

image about one inch, it would not be surprising had it

j

lacked in detail. By an extract from the minutes of the

j

New York Lyceum of Natural History we learn that in

j

this photograph we have "a distinct representation of

j

the moon's surface."

To yet another discovery of Draper's we must refer,

since, like some others of his, it has been re-discovered
I quite recently. He says, in his description of the

Daguerreotype process, " On these principles" (he alludes

to the different photographic effects produced by different

rays of light) " it is plain that an achromatic object-glass is

by no means essential for the production of fine photo-

graphs ; for if the plate be withdrawn at a certain period

when the rays that have a maximum energy have just

completed their action, those that are more dispersed but

of slower effect will not have had time to leave any stain.

We work, in fact, with a temporary monochromatic
light." With a cigar-box as camera and a spectacle-lens

as an objective he tested his theory, and found that on

this principle he could photograph an engraving, with all

its finest details present. The similarity between Janssen's

use of an uncorrected lens for solar work and this is

apparent.

Mixed up with photography is actinometry, and here

we find that Draper not only invented the chlor-hydrogen

photonieter, whic'i depends on the combinatirn of chlo-
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rine and hydrogen when acted upon by radiations, but

that he also used it practically, though not with such

nicety of method as subsequently employed by Bunsen

and Roscoe. He also invented the ferric oxalate photo-

meter, dependent on the reduction of this ferric compound

to the ferrous state and the liberation of carbonic acid.

In both of the foregoing we have a measure of the

quantity of the radiations which these mixed gases, or

solution, select. On this particular subject of selective

absorption, when chemical action takes place. Draper ex-

perimented most fully. He showed, for instance, that the

sensitiveness of the surface of a Daguerreotype plate is at

its maximum when of a yellow tint, owing to the absorp-

tion of the blue rays, and conclusively shows that when
it is of a blue tint that these same rays are largely re-

flected. In fact, he announced, with all the authority of

-a successful experimentalist, that for the production of

•chemical action in a compound by any particular ray,

the absorption of that ray by the compound was an abso-

lute necessity. In late years we have had several redis-

coveries of this important truth, and probably it will be

rediscovered again and again, notwithstanding the publi-

cation of these memoirs.

We have not space to do more than to mention the

memoirs on the " Distribution of Heat in the Spec-

trum," on "The Chemical Force in the Spectrum"
^both titles of which, by the by, are inexact, as Draper

himself was the first to prove), and on " The Sup-

posed Magnetic Effects Produced by the Violet Rays,"

all of which are important contributions to science, as

are also those on "The Cause of the Flow of Sap in

Plants, and the Circulation of the Blood in Animals,"

and "On the Decomposition of Carbonic Acid Gas by
Plants in the Prismatic Spectrum." All .these have

been treated in a masterly manner, and the results

lucidly and tritely recorded. Reading these memoirs leads

tis to the conclusion that we have in Draper a successful

experimenter, who has been perhaps too little appreciated

in the world owing to his too great modesty in neglecting

to call attention to the facts he has observed, and to

claim for himself honour where the honour was due.

Xike other men of mark in science, the ardent pursuit of

it was undertaken through what might be termed an

accident. He tells us in his preface that happening

to see a glass containing some camphor, portions of

which had been caused to condense in very beauti-

ful crystals, he was induced to read everything he

could obtain respecting the chemical and mechanical

influence of light, adhesion, and capillary attraction ; the

experiments he made in connection with these subjects

being contained in the volume before us. His thoughts

being thus directed to physiological studies, he published

papers on these topics in the Aviericaii Journal of

Medical Sciences, which created such a favourable im-

pression that he was appointed, in 1836, Professor of

Chemistry and Physiology in Hampden Sidney College,

Virginia. He afterwards was appointed to a similar

chair at New York University, which, ^we believe, he at

present holds.

It would be travelling out of our province to do more

than call attention to Dr. Draper as the author of *' A
Treatise on Human Physiology," " The History of the

Intellectual Development of Europe," "The History of

the American Civil War," and of " The History of the

Conflict of Religion and Science," works which have met

with well-merited success, and which show the varied bent

of his mind.

The history of the Rumford medal fund held in trust

by the Royal Society, and the awards made by this body

are too well known to need repetition ; but it is not equally

well known that a similar medal fund was founded in

the United States by Rumford, and is held in trust by the

American Academy of Arts and Sciences. The medals

were to be awarded for " the most important discovery or

improvement relating to light and heat that had been made
during the preceding two years in any part of America."

The awards of the American Rumford medals have been

made few and far between, and till 1876 may be said to

have been given for inventions rather than discoveries.

At this date the medal was awarded to Dr. Draper (as the

medal itself records) "for researches on radiant energy."

Had he been an European there can be little doubt but

that he would have received one of our English medals

years ago, and that his name would have been in the

same list with those of Leslie, Fox Talbot, Fresnel, and

Faraday. As it is he has the honour of being the first

recipient of the American Rumford medal which has ever

been awarded for pure scientific research.

A CATECHISM OF BOTANY
A First Catechism of Botany. By John Gibbs, of the

Essex and Chelmsford Museum. (Chelmsford: Edmund
Durrant and Co. London : Simpkin, Marshall, and

Co.)

This little book is in its way quite a curiosity. It is a

survival of a method of instruction which was very

popular in its day, but which it is to be hoped—notwith-

standing that Magnall's "Questions" is still said to be

a good property—even in country towns like Chelmsford,

is on the road to extinction. Catechisms originated in

the necessity of giving some uniformity and precision to

oral religious instruction. Their great merit is of course

that they remove all responsibility from the teacher, and

merely require that their formulas should be taught with

patience and perseverance. They render unnecessary,

indeed even undesirable, any knowledge of the subject

on the part of the teacher, and hence it is easy to see

the reason of their popularity amongst persons engaged

in education, and who, possessed of no scientific train-

ing, are yet anxious to get credit for teaching scientific

subjects. Mr. Gibbs has evidently felt some uneasiness f

on this head, and points out accordingly in his preface

that :—

"The answer to every question may be verified by

examination of the plant itself in all its parts to which

reference is made. Only in such a way can this cate-

chism be made useful, and by such criticism its value
,

will be ascertained
."

!

But the insidious influence of the purely dogmatic method

makes itself but too evident in the next sentence, which ;

is surely the strangest ground of recommendation ever

,

urged for a scientific book :

—

"In its original form it was admitted to the Inter-

national Exhibition of 1871, which contained nothing!

but what the Committee of Selection approved as ex-

cellent."
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The approval of the Committee must have been easily

.en if it extended to the following curious inquiry :—

•'83. Iti the common horse-tail of our ditches every

internode of the stem seems to consist of two hollow

f\'^es, one inside the other. How do these differ from
wood and bark ofplants more highly organised?"

Another extract will show the catechetical method in

its most aggravated form. Imagine the children in some

small country school bitterly endeavouring to commit to

heart the following :

—

"261. Can you describe the flower of the fucJisia?
" It is that of a Calycifloral Exogen, with a coloured

calvx valvate in aestivation, and consisting of four sepals.

The corolla is twisted, and consists of four petals. The
stamens are eight, in two rows, with long filaments. The
pistil is syncarpous, with an inferior ovary, a long style,

and a stigma of four lobes."

It is fair, however, to say that some of the information

imparted by Jvlr. Gibbs is less indigestible. If the whole

catechism were as sensible as the following, it might be

actually usefiil :

—

"221. IVhat name do botanists give the cabbage f
" Brassica oleracea.
" 222. What do they call tJu cauliflower ?
'* It is a variety of the same species.
" 223. Is not the difference between them enough to make

them appear distinct species ?

"It would be if they were not known to be derived from

a common origin.
" 224. Then how came they to diffr so much f

"They differ in consequence of cultivation having

increased the luxuriance of their growth; some plants

producing an abundance of large and succulent leaves,

and others an extraordinary number of flower buds.

Such plants have been selected by gardeners for many
generations, till they have resulted in the production of

distinct varieties.

"225. How are these varieties perpetuated

?

" The varieties of Brassica oleracea are perpetuated by-

seed which is taken from plants kept carefully apart from
other varieties of the same species, for if the pollen of one
variety happen to fall on the stigma of another, the seed
produced by that flower would give origin to plants inter-

mediate or uncertain in their character. Sometimes new
varieties appear in this way."

But the catechetical method in its unrelieved drjTiess is

J much even for the author. He preserves his gravity

with undeviating firmness till we come to the last question

and its answer, which deser\'e reproduction in the pages

of Nature as something absolutely unique in botanical

literatiu-e.

'' 322. Describe a Daisy.

" Of this little plant of the Composite order,
Bellis perennis is surely the name

;

A perennial herb in the garden's gay border,

To ornament which from the meadows it came.

" Its roots of a good many fibres are growing
From under the sides of a prostrate rhizome ;

Which branches above, but is never found going
At any great length from the centre to roam.

" Spathulate leaves in a rosulate cluster.

Every ramification surround
;

And in the middle about which they muster,
A simple peduncle is commonly found.

" Are these the green leaves of a bud ? Let us waken
With knowledge and skill to examine the facts ;

And then shall not be for a calyx mistaken
A real involucre consisting of bracts.

" For each of the ligulate florets composing
The circular ray is a separate bloom

;

And each little cup in the centre reposing.

For every part of a flower has room.

" It seems that the cup of the calyx adhering
Unto an inferior ovary so.

Accounts for that innermost organ appearing

To be in the place where we find it below.

" The corolla above it of tubular figure.

Coherent epigynous petals compose ;

As whoso describes it with technical rigour

By five little teeth on the edge of it knows.

" The stamens are called syngenesious truly.

Because of the fact that their anthers cohere
;

The style passes through them, and on it will duly

A couple of stigmatic branches appear.

" WTien all this is done and the blooming is over
;

When fruits monospermous are ripen' d and gone ;

They leave the receptacle nothing to cover

Its form which we find in the shape of a cone.

" If now I have done my agreeable duty,

I venture to hope I shall have better luck

Than the flower itself, which, because of its beauty.

Some ruthless examiner haply may pluck.''

T. D.

OUR BOOK SHELF
A Manual of Anthropometry. By Charles Roberts,.

F.R.C.S. (London : J. and A. ChurchiU, 1878.)

The full title of this moderately-sized volume gives an
accurate account of its contents. It is " a guide to the

physical examination and measurement of the human
body, containing a systematic table of measurements, an
anthropometrical chart or register, and instructions for

making measurements on a imiform plan."

The author's appetite for figures is marvellous, and
would be commendable, were it not too indiscriminate,

his tables having the air of being immense hotch-pot

collections, both in their titles and headings and in the

run of their results, which is more irregular than is^

natural to the statistics of generically similar facts. The
author does not seem to recognise the importance of

what is really the main question to the statist, namely,,

how to obtain trustworthy results with a minimum of

effort. He seems to squander his efforts, the results he
obtains being very disproportionate to the labour be-

stowed in getting them. Thus in a chart, of which the

leading idea is very good, for recording measurements
at frequent intervals of different parts of the body of the

same growing person, he has places for the entrj' of the

measurement of more than sixty parts, a number alto-

gether too great to be dealt with satisfactorily in statistical

combination with similar measurements of other persons.

The theoretical part of the book is altogether loose and
unsatisfactory ; it is a mixture of imperfectly understood

Quetelet and water; Quetelet himself being somewhat
lax in theory and much too watery already. On the other

hand, the volume has many merits, and it is a pleasant

duty to notice them as much as it is a disagreeable one
to point out the defects in a work that aspires to set a

standard to which future statisticians should conform.

Thus the arrangement of the sample statistical tables is

very convenient in its main features, and to that extent

well worthy of imitation, though not as good as might be

in all its details. For instance it omits mention of any

measure of variability, such as the Probable Error. The
book includes a long and useful list of anthropometnc

works copied with important additions from the American

work of Dr. J. H. Baxter. The author is evidently most

zealous, and having himself measured and weighed

people by the hundred, he writes with the aplomb due to
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much experience. His zeal is contagious, and conse-

quently much of what he has written will favourably

attract the attention of the statist.

It is a pity that the custom does not exist of weighing

and measuring all the members of a family at frequent

intervals between childhood to manhood, seeing how
critical a test of sanitary condition is afforded by the

progress of growth. Each illness leaves its mark, there-

fore a chart of height and weight with accompanying
remarks, would give in a compendious form a very

valuable life-history of the individual.

A Text-book of Arithmetic for Use in Higher Class

Schools. By Thomas Muir, M.A., F.R.S.E. (Daldy,

Isbister and Co., 1878.)

" Number," infers " Recorde," in his " Whetstone of

Witte," "is the onelie thing (almost) that seperateth

man from beastes. Hee therefore that shall contempne
numbre, he declareth himselfe as brutishe as a beaste,

and unworthy to be counted in the fellowshippe of men.
But I truste there is no man so foule ouerseene, though
manie right smallye do it regarde."—(De Morgan,
" English Mathematical and Astronomical Writers.") We
have done with the miserable mercantile compendiums
founded on Cocker, Avhich De Morgan condemned, and
have had, since his own "Arithmetic" appeared, many
works of high value. Mr. Muir's work is worthy of

taking place with these. His aims are high—mathe-
matical accurac}', rational treatment, the presentment of

essentials, with the accessories in due subordination, the

production of a work suited both for mental training and
as a preparation for the practical business of life. There
is perhaps matter given more suitable for the use of

teachers than of pupils—that is, for a school book we
think much might be more concisely put. Persons
taking up the subject at a more advanced age may find

this fulness of explanation very valuable. The exercises

are good and varied, and there is a chapter containing

notices of books for future reading.

In connection with these notices and Mr. Muir's

chapter on the roots of numbers (a part of the work
which appears to us to require excision and^a new treat-

ment), we may add the following title :
—"Elements de

Calcul Approximatif." Par Charles Ruchonnet (de Lau-

sanne). Seconde itdition. (Paris, 1874)—a work which
we have already noticed in Nature.
The work is a thoroughly reliable one, accurately and

neatly printed.

The Elements of Dynamics {Mechanics), with nutnerous

Examples and Examination Questiotts. By J. Blaikie,

M.A. (Edinburgh: J. Thin, 1878.)

Mr. Blaikie says " special pains have been taken to

establish the necessary propositions by proofs involving

no higher mathematics than the geometry of the first two

books of Euclid, and algebra as far as simple equations.

At the same time the nomenclature, definitions, and
general treatment are in harmony with advanced modern
works on the subject." The author starts with kine-

matics and kinetics and derives statics as a particular

case. A chapter is devoted to machines and another to

hydrostatics. The objects laid down in the above state-

ment have been well kept before the writer s eye, and
the result is a good introductory book for young students.

A word of decided commendation is due to the selection

of general examples ; there are besides some six university

examination papers, specimens from the old universities,

and from Edinburgh, London and Glasgow. The list of

errata we have made is a very slight one, and we say this

after working out all the examples.
This accuracy and carefulness of selection may be

attributed to the fact of the work having been examined
by such men as Professors Tait and Balfour Stewart and
Mr. N. M. Ferrers. That our favourable opinion of this

work is not singular may be inferred from the fact that a
second edition is already in preparation.

Handbook to Map of the Geographical Distribution oj

Animals. By Andrew Wilson, Ph.D., &c. (Edin-
burgh and London : W. and A. K. Johnston, 1878.)

This is a very brief statement of the extent and limits

of the six zoological regions and sub-regions, as given in

Mr. Wallace's "Geographical Distribution of Animals,"
with an enumeration of the chief groups of mammals
and birds characteristic of each region. The only novelty
is that of placing the Ethiopian region fourth in order,
thus separating it from the Palsearctic and Oriental, to

both of which it is closely allied, and making it follow

the Austrahan, with which it has no affinity. It is diffi-

cult to see the reason of this innovation, which will cer-

tainly not be considered an improvement. The map is

in two large sheets, with the regions and sub-regions
copied from Mr. Wallace's map,and similarlydistinguished

by colours. It is, however, a mere outline, and entirely

without names—a great deficiency in any case, and
especially when intended for junior students, to whom
alone such a meagre sketch of the subject would be
acceptable.

LETTERS TO THE EDITOR
[ 77ie Editor does not hold himself responsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, »r

to correspond with the writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters as

short as possible. The pressure on his space is so great that it

is impossible othei'wise to ensure the appearance even of com'
munications containing interesting and novel facts.

'[

Gigantic Land Tortoises

My attention has been called to the recent discussions in

Nature (vol. xviii. p. 220 et seq.) in reference 10^:1116 geographical

distribution of the gigantic land-tortoises of Malta, the Gala-
pagos, and other oceanic islands (see also the annual address of

the president of the Geological Society). On my return to

America in 1864 from a four-years' residence in the guano key
of Sombrero, West Indies, I put a small collection of fossil

reptilian remains, found on that key, in the hands of the late

Prof. Jeffries Wyman, of Boston, who had kindly consented to

examine them. His report on the subject, received in August,

1865, was added as an appendix to a paper of mine on the

geology of the key, but the latter was partially injured by a fire

in the study of the late Prof. Joseph Henry, of the Smithsonian
Institution, and its publication consequently postponed. I have
since found time to restore and publish only a portion of my
own paper, ^ but the report of Prof. Wyman has remained un-

touched among the charred MSS. of my observations on the guano-
deposit of Sombrero. I inclose herewith a copy of Prof, Wyman's
report, and also his subsequent autograph letter, in returning me
the specimens. (In the former I have supplied, in italics, the

probable words which are missing along the singed edges of

some of the leaves.) I have thought these details worthy of

statement in justice to this distinguished comparative anatomist

—who recognised thirteen years ago the occurrence of this in-

teresting fauna in a locality of the Atlantic, and one evidently

unknown to the recent investigators—and in explanation of the

long delay in the publication of his views. The specimens in

question remain still in my possession, with the exception of one
in the museum of this school.

I may further state that fossil specimens of these turtles,

mostly fragmentary, have been found in many of the northern

excavations upon Sombrero, since they were first worked, in

1856, and perhaps are still, as its exploitation has been con-

tinued by an English company for many years past. They occur

altogether in the guano-veins which intersect the limestone beds
to an unknown depth beneath the sea-level, and which are cer-

tainly but insertions from an ancient surface-bed of rock-guano,

overlying but long since entirely denuded along with the crown
of the key. In 1860-61, just before my arrival, enormous
quantities of a guano-breccia were taken out from the largest of

' "Ann. Lye. of Nat. Hist, of N.Y.," 1868, p. 231.
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the northern quarrie?, which was largely made up of these

fragments, probably to the amount of hundreds of tons ! It

will be seen from my paper (loc. a'i.) that the Sombrero Key is

merely the eroded remnant of an atoll, which presented, by its

peculiar isolation, the most favourable refuge for this Chelonian

family. Their existence in this region seems to furnish an im-

rtant link in reference to the question of the ancient geo-

raphical connection between the Mascarene and the Galapagos

I lands. Their occmrence has never been reported on the other

guano keys of the Caribbean Sea—Navassa, Swan, Monk's,

Redonda, &c ; but I would suggest the propriety of an exami-

nation of the cargoes of guano from Navassa, &c., as well as

from all other localities, which may still be brought to England.

The conditions of the existence of this fauna will be discussed

with more detail in the remainder of my Sombrero paper, when
sufficiently restored and re-written for pnbL'cation.

Alexis A. Julien

My Dear Sir,— The collection of fossils from the Sombrero
Key, which you kindly placed in my hands for examination,

comprises the remains of birds, turtles, and Saurian reptiles.

Those of the first, and from the more superficial deposit, appear
to belong to existing species of sea-b'.rds now foimd along the

coast, and have midergone no change. The following comprises

a list of such specimens as are sufficiently well preserved to be
identified. There are many other specimens, but they are so

much broken that I have not been able to determine them.
Specimens numbered, from I to 17 inclusive are bones of turtles,

and those from I to II inclusive are all from the same, viz., the
middle, deposit.^

1. Left humerus of a large turtle ; the ends are gone and the

shaft alone is preserved ; it is 6 inches in length, and at the

smallest part has a diameter of 2*07 inches, from before back-
wards, and of I '57 inches from side to side. Admitting that

the usual proportions existed, the whole length would have been
about 12 inches.

2. A fragment comprising a large part of a humerus ; nearly

the whole of the articular facet is preserved, its longest diameter
measuring 2 '38 inche-, thus indicating a large species like that

of I.

3. Middle portion of a femur, l '25 inch in diameter. This
w ould indicate an entire bone of from 8 to 9 inches in length.

4. Lower third of a left humerus ; the inner tuberosity is

broken off, and does not therefore exhibit the emargination found
in most tmtles. This is somewhat smaller than the same part
from a Galapagos turtle { T. elephantopus), the length of whose
carapace was 27 inches.

5. A femur from which the upper portion is broken off. This
' of the same size as the corresponding part in the Snapper (£".

pentina), the carapace of which was 15 inches long. The
.ransverse diameter of the condyles was i'35 inch.

6. Middle portion of the shaft of a humerus, 0*55 inch in

diameter.

7. A similar fragment, 0*75 inch in diameter.

8. A fragment of one of the marginal bones, i inch in thick-

ness. This could have only belonged to a turtle of the size of
the Galapago? species.

9. A fragment of the right ilium, including the middle por-
tion, the longest diameter of which last is 1*55 inch, and the
two facets for the articulation of the ischium and pubes.

10. The shaft of a femur 0*75 inch in diameter.

11. Upper half of the ascending portion of the scapula; this

has a diameter at the articular end of 0*90 inch.

All of the above specimens are from the same deposit in

which the matrix is soft and crumbling.
12. Lower two-thirds of a humerus partly imbedded in

a very dense matrix, which contrasts very strongly with that
found in connection w ith the preceding specimen. The frag-

ment is 3*50 inches long, 2*35 inches across condyles ; a part of
the inner one is broken off, but there are some signs of the
lateral groove and notch at the end. The narrowest part of the
shaft measures 0*92 inch in diameter.

i2- Lower end of a radius from the left side.

14. Fragment of a carapace having a raised articular surface
for the articulation of the pelvis, as in some of the land turtles.

15, 16, 17. Other fragments of a carapace.
17a. An irregular cast of a part of the interior of the carapace

and plastron, the walls of the latter (?) being broken, but portions
of them still adhering. Three of the median bony dermal plates,
the largest 2*25 inches in diameter. These plates have neither

' The Red Sandrock.—A. A. T.

ridge nor tuberosity on the n.edian line, though there are slight

projections over the head of the ribs resembling those of very

old specimens of E. serpentina. The plastron is indistinctly

seen, but enough remains to show that its union with the cara-

pace was by a broad surface, and not by a narrow one, as in the

marine and some of the fresh-water species.

18. A caudal vertebra of a saurian.

19. Anterior half of a lower jaw of a saurian which resembles

in size and the arrangement of the teeth that of the Iguana cor-

nuta, as figured by Cuvier in the Ossemens fcssiles. The points

of the teeth are compressed and show some signs of having been
serrated, though now worn nearly smooth.

20. Fr^ment of a femur, which closely resembles in size

and shape that of the Iguana tuberculata.

2.1. Another fragment of a femtir closely resembling the last>

but about one-fourth smaller.

The remains of tiu-tles form by far the largest part of the
collection of which the above is a list. From the fact which yon
communicated to me, that at the present time not a single species

of turtle inhabits the Sombrero Key, the question at once arises

w hether these remains belong to species like those now inhabiting

the sea, or to such as live either in fresh-water or on the land.

After a careful comparison I do not find that any of them can
be considered as of marine origin. All the long bones, consist-

ing chiefly of arm and thigh bones, differ in a marked degree
from corresponding ones of the sea-turtles in having the axis of

the bones strongly curved instead of being nearly straight, in

having the shaft at its middle nearly round instead of flattened,

and in having the distal ends proportionally much broader. A
comparison of the fossil fragments with the corresponding parts

of fresh-water and land species is much more difficult, since

these two kinds, in their anatomical features, so gradually shade

into and so closely resemble each other that there is really no
well-marked line of distinction.

It is certain, nevertheless, that the remains above noticed

belong cither to the fresh-water or land species, and the dis-

covery of them where such no longer exi?t alive indicates a great

revolution in \!ht prnnous history of the i-land, and is therefore a

markedJact. In addition we have the interesting remains of one
of the species, which is certainly extinct and of gigantic size,

equalling the largest specimens which are found fiving in any
part of the world, and thus surpassing any now foimd in North
or South America. The nearest ia-tances of tmrtles of similar

size are in the Galapagos Islands, where is foimd /. dephan-

topnis. Specimens 7 and 10 indicate species as large as those now
iiiiabiting the Americas.

Although among turtles it is almo.-t impossible to establis

species from fragments of bones, and these not the most charac-

teristic ones, yet I have no doubt that the remains here described

show the exi:>tence at least of three species, one, the longest of

which represented by specimen I, was undoubtedly an inhabitant

of the land. Jeffries Wyman
Cambridge, August 14, 1865

The Figure of the Planet Mars

In the report of the proceedings of the Academy of Sciences

at Paris for October 22 (Nature, vol. xviii. p. 712), with refer-

ence to a communication from me relative to the flattening of

the planet Mars, it is stated that I confirm M. Amigues' conclu-

sions from independent calculations. Allow me to say that the

communication referred to, has clearly established by reference to

dates of publication, that the calculations I had been the first to

make were confirmed by the subsequent results of M. AnMgues.

A formula presented by me in February, 1870, in which the

mean density, surface density, and velccity of rotation of Mars
are expressed in connection with its ellipticity, was reproduced

by apparently identical methods by M. Amigues, in the Comptes

Rendus for Jtme, 1874. The conclusions drawTi from this

formula by M. Amigues were, that in order to account for the

high amount of ellipticity assigned to Mars by many astronomers

its mean density must be less than its stirface density. My con-

clusion was, on the contrary, that the high ellipticity alluded to

was improbable and that the values given by Bessel, Ondemanns,

Johnson, and other astronomers, whereby Mars would have an

ellipticity nearly the same as that of the earth, should be adopted

until the subject was cleared up by fresh observations.

H. Hennessy
,

Roval Collesfe of Science for Irclatd, November 2
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The Colour-Sense

With reference to Dr. Pole's valuable papers on Homer's
colour-blindness, it may interest your readers to learn that

I have now nearly completed a work on " The Origin and De-
velopment of the Colour-Sense," which will be shortly published

by Messrs. Trilbner and Co. In it I have endeavoured to show
(inter alia) that the use of colour-terms in the Homeric poems
is strictly analogous to that of other races, existing or extinct,

at the corresponding stage of culture ; and that both depend,
not upon dichromic vision, but upon a defect of language closely

connected with the small number of dyes or artificial pigments
known to the various tribes. To establish this result I have
sent a number of circular letters to missionaries, Government
officials, and other persons having relations with native uncivi-

lised races in all parts of the world ; and their answers to my
queries, framed so as to distinguish carefully between perception
and language, in every case bear out the theory which I had
formed. As my results will so soon be published elsewhere, I

shall not burden your columns with them at present, but may
add that my researches lead me to place the origin of the colour-
sense far lower down in the animal scale, as evidenced both by
the distinctive hues of flowers and fruits, and by the varied
integuLuents of insects, birds, &c., so far as these are the result

of sexual selection, or of mimicry and other protective devices.

Grant Allen

' -Magnus's "Hydrostatics" and the "London Science
Series "

1 KNOW it is unusual for an author to offer any reply to the

Favourable or unfavourable criticism of his reviewer ; but I shall

be glad if, by way of exception to this wise rule, you will allow

me to make a few remarks on the notice of my little book which
appeared in Nature, vol. xviii. p. 693, as they refer to a subject

of wider interest than the contents of the work itself. It un-
fortunately often happens that an author is able to detect that

the reviewer has taken no further trouble than to make a few
quotations from the preface of the book under review. For my
own part I have no complaint on this gi'ound. On the contrarj',

if the reviewer had even glanced at the preface he would have
seen that the book has not been written for the use of very young
boys, but that it "is intended for the use of those pupils in the

upper Forms of schools who have already acquired some elemen-
tary knowledge of the principles of mechanics"—for those, in

fact, to whom, after some adverse criticism, he is good enough
to say "the book will undoubtedly prove useful."

My object in WTiting, however, is less to disprove anything
that may have been said with regard to my own book than to

take away the point of '.he criticism which has been directed

against other volumes of the "London Science Series." As
•one of the Editors of this Series, I am anxious to correct an
erroneous but somewhat prevalent impression that these books
^re intended to be "science primers." Nothing could be farther

from the intentions of the Editors of this Series than the attempt
to rival the excellent and original science primers published by
Messrs. Macmillan. Judged by such a standard they must
necessarily appear difficult and elaborate. But the standard is

incorrect. The books of the present series are, as they purpose
to be, essentially class-books, and many of them have been
expressly written to meet the wants of the pupils of the higher
forms of schools.

Although my reviewer "cannot imagine" that I "can be
acquainted with science teaching in schools or its requirements,"

I may lay claim to so much experience as a teacher and school-
examiner as shows me that a class-book should be rather above
than below the average attainments of the form, and should be
so w ritten as to encourage the more advanced pupils to pursue
Iheir studies to a higher point.

If Science is to take the place of Classics in any of our schools
it should be so taught as to afford an equivalent amount of men-
tal discipline. If this is not the case the modern school will

always rank below the grammar school, and there will be some
gi'ound for the alleged inferiority of the modern, with respect

to the classical side of a public school. To teach science
properly several hours a week ought certainly to be given to it,

and I should be disposed to criticise somewhat severely the time-
table of any school in which the boys " probably have one hour,
or at most two, to devote to the subject in a week." Indi-

cations of showy and superficial knowledge on the part of boys
«-ho take up Science instead of Classics are not wanting, and this

showiness may be partly due to the want of thoroughness of

some of the text-books commonly in use. Philip Magnus
Savile Club, London, November 3

[We have sent Mr. Magnus' letter to our Reviewer, who replies

as follows.

—

Ed.]
Mr. Magnus complains that if his reviewer "had even

glanced at the preface he would have seen that the book has not

been written for very young boys, but that it is intended for the

use of those pupils in the upper Forms of schools who have
already acquired some elementary knowledge of the principles

of mechanics." To this I may reply, firstly, that I did much
more than glance at the preface ; secondly, that I nowhere
assert that the book is intended for " very young boys ; " and
thirdly, that I assert my belief that "for advanced boys in

Upper Fifth and Sixth Forms the book will undoubtedly prove
useful." By " young boys " I meant boys in the Upper Fourths,

Removes, and Lower Fifths, whose average ages range between
fourteen and sixteen. It is in these Forms that the principal

science teaching in a Public school takes place.

I nowhere have asserted that the book is intended to be a
" science primer," and my remark that it is intended for " school

purposes" is taken from the commencement of the Editor's

preface.

I am the more constrained to repeat my belief that the author

cannot " be acquainted with science teaching in schools or its

requirements " when I read his remarks on"the character of a
school class-book, and when I notice that he speaks of "science
taking the place of classics."

I believe I am right in stating that in no school in England
does science take the place of classics. I should sincerely de-

plore such a result. Any attempt to enforce it could only result

in utter failure from an educational point of view. Science can
never "afford an equivalent amount of mental discipline" to

classics. Mr. Magnus may not be aware of the fact that science

is taking the place of Latin verses in our public schools, and
that no proposition has ever, as far as I know, been made to the

effect that classics should be abandoned.
Finally, Mr. Magnus tells us that he "should be disposed to

criticise somewhat severely the time-table of any school in which
the boys probably have one hour, or at most two, to devote to

the subject in a week." Possibly he would ; but the fact is no
less true that in almost all our principal schools two hours a

week is the maximum time which is given, in the ordinary course

of school work, to any one subject of science, and class books
must be framed in accordance with such usage.

The Reviewer

The Discovery of a Crannog in Ayrshire

In his letter reporting this interesting discovery (Nature, p.

695), Dr. Munro remarks that amongst the constituents of the

crannog was " brushwood, ajaongst which beech, birch, and
hazel were readily recognised."

Now as biech is certainly not at present a native of Scotland,

and as, to the best of my knowledge, it never has been claimed as

an indigenous tree at any period, the finding of beech branches in

the Tarbolton crannog is not the least interesting part of the

discovery, and I venture to hope that Dr. Munro will be able

to give us proofs thatthe brushwood he mentions is, beyond any
doubt, beech.

Of course the other trees—oak, birch, and hazel—are truly in-

digenous. The absence of Scots-fir is also not without interest.

F. Buchanan White

The Power of Stupefying Spiders Possessed by Wasps
Mr. Cecil's letters on "The Power of Stupefying Spiders

possessed by Wasps" give details of a fact perfectly well known
to entomologists, certainly to all those who have studied the

Aculeata ; but it is well known to the latter that no true wasp,

according to the popular understanding of that name, ever sup-

plies its larvae with insects stupefied in the manner described.

The insects alluded to in Mr. Cecil's letters probably belong to

the section of aculeate insects usually known as sand-wasps by
naturalists, a very misleading name, since a large number are

wood-borers. It would render the subject of stupefying much
more understandable to the general reader if this was more
clearly elucidated ; the general term v/asp gives no clue in this

instance to the insect observed. We have in this country fos-

sorial inseciS belonging to the genera Pompilus, Priocnemus,
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Agenia, Aporus, Miscophus, Ammophila, Crabro, Cerceris,

Philanlh«s, and some others, all of which stupefy the caterpil-

lars, spider?, or bees, which they store up for the nourishment
of their brood, and it would be desirable to have it pointed out

to what genera the insects really belong. The species seen by
Mr. Cecil, in a collection at Athens, which is described as "a
jin-bodicd variety," is, I think, a species of the genus Ammo-
hila, or of Pompilus ; that obser\'ed by Mr. Armit, of Queens-
nd, is probably a species of Pclopaeus. Some further defini-

ijn of the insects I consider highly desirable, as the general

term wasp must, I beKeve, lead to a veryfalse conclusion.

British Museum, November 2
" Fredk. Smith

The Expected Meteor.Shower

The meteor shower of Biela's comet, referred to in your
" Astronomical Notes " as likely to occur on the 27th inst., should
also be looked for on several evenings preceding that date.

Last year there were more of these slow-moving Andromedes on
'la 25th than on the 27th of November. On the former night,

om 5h. 30m. to 7h., I saw sLxteen shooting stars, seven of
liich belonged to this stream, for they showed a good radiant

: R.A. 24° Dec. 45° N. Yet on the 27th only two others were
ted out of a total of 10 recorded during a watch from gh.

loh. 30m. An occasional look out is therefore advisable on
r.eral nights about the 27th, when, if meteors are seen in more
-va. ordinary profusion, it will be important to recorxi their

.mbers and paths. W. F. Denning
Ashleydown, Bristol, November 7

Geological Climate and Geologfical Time
In considering the climatic changes which have evidently

ken place on various parts of the earth's surface, it seems to

e that what may have been a very important factor has been
ther strangely left out of calculation by physicists, never
ving been noticed hitherto, as far as I am aware. It is that

: the heat which must at one period or other have been trans-

itted from the moon. There can be scarcely a doubt that this

ist at one time have influenced the earth's climate to a very
werful degree, producing the effects of a second or ad-
.ional sun. In the absence of any perceptible marks of
Jiospheric or aqueous erosive actbn on the moon it is at pre-
:it impossible to arrive at any idea of its relative age or at

.hat period its heat may have been most abundantly radiated ;

but if the much hotter climate which once prevailed in northern
latitudes could be referred to this cause it might give us some

vie to the difficulty. Something also might be done in com-
ring the various changes of climate which have taken place in

-itain parts of the earth's surface, as indicated by geological
idence, with the actual course of the moon. The subject is at
st worth entertaining, and may be recommended to the con-
leration of physicists. William Davies
10, Guildford Street, Russell Square, November 4

A "New Galvanometer"

The galvanometer (with its coil moving about a horizontal
: is) described by iDr. Obach in Nature, vol xviii. p. 707, is

t new. Prof. Pickering has fnUy described it, under the name
: Cosim galvanometer, in his " Elements of Physical Manipula-

tion," Part 2 (1876), p. 260. ^Vhen this instrument was first

u;ed I do not know. R. E. B.VYNES
Christchurch, Oxford, November 9

I

COMMERCIAL CRISES AXD SUN-SPOTS^
" Thou Sua, of this great world both eye and scul."

T is curious to notice the variety of the explanations
offered by commercial writers concerning the cause

•of the present state of trade. Foreign competition, beer-
drinking, over-production, trades-unionism, war, peace,
^vant of gold, superabundance of silver, Lord Beacons-
field, Sir Stafford Northcote, their extravagant expendi-
tiu-e, the Government policy, the wretched Glasgow Bank

This article, although treating the same subject, and partially containing
'^^. ^^"^^ ^ ? paper by the same writer, read at the recent meeting of

- cntish Association, is a distinct composition. The paper in question
' probably be published elsewhere.

directors, Mr. Edison and the electric light, are a few of
the happy and consistent suggestions continually made to
explain the present disastrous collapse of industry and
credit

It occurs to but few people to remember that 'what is

happening now is but a mild repetition of what has
previously happened time after time. October, 1878,15
comparable with May, 1866, with November, 1857, with
October, 1847, and, going yet further back, with a some-
what similar condition of things, in 1837, in 1825-26, and
even in 1815-16. The incidental circumstances of these
commercial collapses have indeed been infinitely diversi-
fied. At one time the cause seemed to be the misconduct
of the great firm of Overends ; in 1857 there was the
mutiny in India, the peace with Russia, and a commercial
collapse in the United States ; in 1847 occurred the Irish
famine and a failure of European harvests generally,
following upon the great railway mania; the crisis of
1837 succeeded an immense expansion of home trade, the
establishment of joint stock banks, and the building of
multitudes of^factories and other permanent works ; 1825
was preceded by extravagant foreign speculations and
foreign loans ; 1815 was the year of the general peace.
All kinds of distinct reasons can thus be given why trade
should be now inflated and again depressed and collapsed.
But, so long as these causes are various and disconnected,
nothing emerges to explain the remarkable appearance
of regularity and periodicity which characterises these
events.

The periodicity of the earlier portion of the series is so
remarkable that, even without the corroboration since
received, it convinced scientific inquirers that there
was some deep cause in action. Dr. Hyde Clarke, for
instance, wrote, more than thirty years ago, a paper
entitled " Physical Economy—a preliminary inquiry into
the physical laws governing the periods of famines and
panics." This paper was published in the Railway
Register for 1847, and is well worth reading. In the
commencement he remarks : "We have just gone through
a time of busy industry, and are come upon sorrow and
ill-fortune ; but the same things have befallen us often
within the knowledge of those now living. Of 1837, of
1827, of 1 8 17, of 1806, of 1796, there are men among
us who can remember the same things as we now see ia

1847. A period of bustle, or of gambling, cut short in
a trice and turned into a period of suffering and loss, is

a phenomenon so often recorded, that what is most to
be noticed is that it should excite any wonder." Dr.
Hyde Clarke then proceeds to argue in a highly scientific

spirit that events so regularly recurring cannot be attri-

buted to accidental causes ; there must, he thinks, be
some physical groundwork, and he proposed to search this
out by means of a science to^be called Physical Economy.
In the third page of his paper he tells us that he had
previously written a paper on the laws of periodical or
cyclical action, printed in Herapath's Railway Magazine
for 1838. "At this time," he says, "it was my impres-
sion that the period of speculation was a period of ten
years, but I was led also to look for a period of thirteen
or fourteen years. ... In the course of these inquiries I

looked at the astronomical periods and the meteorological
theories without finding anything at all available for my
purposes." A httle below Dr. Hyde Clarke continues :

—

"Still thinking that the interval was an interval of about
ten years, I was, during the present famine, led to look
for a larger period, which would contain the smaller
periods, and as the present famine and distress seemed
particularly severe, my attention was directed to the

famine so strongly felt during the French Revolution.
This gave a period of about fifty-four years, with five

inter-vals of about ten or eleven years each, which I took
thus :

—

"1793 1804 181S 1826 1837 1S47."

Dr. Hyde Clarke was by no means the only statist who
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adopted a theory of periodicity thirty or forty years ago.

In February, 1848, Mr. J. T. Danson read a paper to the

Statistical Society of London, attempting to trace a con-
nection between periodic changes in the condition of the

people and the variations occurring in the same period in

the prices of the most necessary articles of food. Mr.
James Wilson had published, in 1840, a separate work or

large pamphlet upon "Fluctuations of Currency, Com-
merce, and Manufactures," in which he speaks of the
frequent recurrence of periods of excitement and depres-
sion. In later years Mr. Wm. Langton, the esteemed
banker of Manchester, independently remarked the
existence of the decennial cycle, saying :

" These disturb-

ances are the accompaniment of another ware, which
appears to have a decennial period, and in the generation
of which moral causes have no doubt an important
share." The paper in which this remark occurs. is con-
tained in the Transactiofis of the Manchester Statistical

Society for 1857, and is one of the most luminous
inquiries concerning commercial fluctuations anywhere to

be found.i In still later years Mr. John Mills of the
Manchester Statistical Society has almost made this

subject his own, insisting, however, mainly upon the
mental origin of what he has aptly called the Credit
Cycle.
The peculiar interest of Dr. Hyde Clarke' s speculations

consists in the fact that he not only remarked the cycle
of ten or eleven years, but sought to explain it as due to

physical causes, although he had not succeeded in disco-
vering any similar astronomical or meteorological varia-
tion with which to connect it. Writing as he did in 1838
and 1847, this failure is not to be wondered at. His sup-
posed period of fifty-four years is perhaps deserving of
further investigation, but it is with his period of ten or
eleven years that we are now concerned.
My own inquiries into this interesting subject naturally

fall much posterior to those of Dr. Clarke ; but, about the
year 1 862, I prepared two elaborate statistical diagrams,
one of which exhibited in a single sheet all the accounts
of the Bank of England since 1844, while the other em-
braced all the monthly statements I could procure of the
price of corn, state of the funds, rate of discount, and
number of bankruptcies in England from the year 1731
onwards. Subsequent study of these diagrams produced
upon my mind a deep conviction that the events of 181 5,

1825, 1836-39, 1847, and 1857, exhibited a true but mys-
terious periodicity. There was no appearance, indeed,
of like periodicity in the earlier parts of my second dia-
gram. In the first fifteen years of this century statistical

numbers were thrown into confusion by the great wars, the
suspension of specie payments, and the frequent extremely
high prices of corn. It must be allowed, moreover, that the
statistical diagram, so far as concerns the eighteenth
century, presents no appreciable trace of decennial
periodicity. The recent continual discussions concern-
ing the solar or sun-spot period much increased the
interest of this matter, and in 1875 I made a laborious
reduction of the data contained in Prof. Thorold Rogers'
admirable *' History of Agriculture and Prices in Eng-
land from the Year 1259." I then believed that I had
discovered the solar period in the prices of corn and
various agricultural commodities, and I accordingly read
a paper to that effect at the British Association at Bristol.

Subsequent inquiry, however, seemed to show that periods
of three, five, seven, nine, or even thirteen years would
agree with Prof. Rogers' data just as well as a period of
eleven years ; in disgust at this result I withdrew the
paper from further publication. I should like, however,
to be now allowed to quote the following passage from
the MS. of the paper in question ;

—

" Before concluding I will throw out a surmise, which,
though it is a mere surmise, seems worth making. It is

now pretty generally allowed that the fluctuations of the

,' It is reprinted in the Transactions of the same Society for 1875-76.

money market, though often apparently due to excep-
tional and accidental events, such as wars, great commer-
cial failures, unfounded panics, and so forth, yet do
exhibit a remarkable tendency to recur at intervals ap-
proximating to ten or eleven years. Thus the principal

commmercial crises have happened in the years 1825,

1836-9, 1847, 1857, 1866, and I was almost adding 1879,
so convinced do I feel that there will, within the next
few years, be another great crisis. Now if there should
be in or about the year 1 879, a great collapse comparable
with those of the years mentioned, there will have been
five such occurrences in fifty-four years, giving almost
exactly eleven years (iO'8) as the average interval, which
sufficiently approximates to iri, the supposed exact
length of the sun-spot period, to warrant speculations as
to their possible connection."

I was led to assign the then coming (that is, the now
present) crisis to the year 1879, because in years added
twice over to 1857, the date of the last perfectly normal
crisis, or to 1847, the date of the previous one, brings
the calculator to 1879. If I could have employed
instead Mr. J. A. Broun' s since published estimate of the
sun-spot period, to be presently mentioned, namely,
io'45 years, I should have come exactly to the present
year 1878. My mistake of one year was due to the
meteorologists' mistake of eight months, which, as crises

usually happen in October and November, was sufficient

to throw the estimate of the event into the next twelve-
months.
While writing my 1875 paper for the British Associa-

tion, I was much embarrassed by the fact that the com-
mercial fluctuations could with difficulty be reconciled
with a period of ii'i years. If, indeed, we start from
1825, and add ii"i years time after time, we get i836"i,

1847-2, i858"3, i869"4, i88o'S, which show a gradually
increasing discrepancy from 1837, 1847, 1857, 1866 (and
now 1878), the true dates of the crises. To explain this

discrepancy I went so far as to form the rather fanciful

hypothesis that the commercial world might be a body so
mentally constituted, as Mr. John Mills must hold, as to
be capable of vibrating in a period of ten years, so that

it would every now and then be thrown into oscillation

by physical causes having a period of eleven years. The
subsequent publication, however, of Mr. J. A. Broun'

s

inquiries, tending to show that the solar period is io'45

years, not iri,^ placed the matter in a very different

light, and removed the difficulties. Thus, if we take Mr.
John Mills' " Synopsis of Commercial Panics in the Pre-
sent Century," and, rejecting 1866 as an instance of a
premature panic, count from 1815 to 1857, we find that

four credit cycles occupy forty-two years, giving an
average duration of io'5 years, which is a remarkably
close approximation to Mr. Broun' s solar period. Thus
encouraged, it at last occurred to me to look back into

the previous century, where facts of a strongly con-
firmatory character at once presented themselves. Not
only was there a great panic in 1793, as Dr. Hyde Clarke
remarked, but there were very distinct events of a similar

nature in the years 1783, 1772-3, and 1763. About these

dates there can be no question, for they may all be found
clearly stated on pp. 627 and 628 of the first volume of Mr.
Macleod's unfinished " Dictionary of Political Economy."
Mr. Macleod gives a concise, but, I believe, correct account

of these events, and as he seems to entertain no theory

of periodicity, his evidence is perfectly unbiased. Yet,

in the space of a few lines, he unconsciously states this

periodicity, saying ;
— " Ten years after the preceding

crisis of 1763 another of a very severe nature took place

in 1772 and the beginning of 1773. It extended over all

the trading nations of Europe." A few lines below he
goes on to state that in May, 1783, a rapid drain of bul-

lion to the Continent set in, which greatly alarmed the

Bank directors and embarrassed the merchants. The

' Nature, vol. xvi. p. 63.

J
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paragraph in which this occurs is headed '"The Crisis of

1783," and on turning the page we at once come on
another paragraph headed "The Crisis of 1793." Here
then we have, in a few lines of a good autho-
rity concerning the history of finance, a statement
of four crises occurring at almost exactly decennial
intervals. It is wonderful that no writer has, so far as

I know, previously pointed out the strictly periodic

nature of these events ; and I may add that I have
several times lectured to my college classes about
these crises without remarking their periodicity. It is

true that we cannot, by any management of the figures,

bring them into co-ordination with later crises so long as
we adhere to the former estimate of the solar period. If,

starting from 1857, we count back nine interrals of ii"i

years each, we get to 1757 instead of 1763 ; we are landed
in the middle of a cycle instead of in the beginning or

end ; and there can be no possible doubt about the crises

of 1763 and 1857. But, if we are once allowed to sub-
stitute the new estimate of Broun, which is the same as
the old one of Lamont, the difficulty disappears ; for the
average interval is io'44 . . . years !

This beautiful coincidence led me to look still further
backwards, and to form the apparently wild notion that
the great crisis generally known as that of the South Sea
Bubble might not be an isolated and casual event, but
only an early and remarkable manifestation of the com-
mercial cycle. The South Sea Bubble is generally set

down to the year 1720, and the speculations in the shares
of that company did attain their climax and commence
their collapse in that year. But it is perfectly well known
to the historians of commerce that the general collapse
of trade which profoundly affected all the more advanced
European nations, especially the Dutch, French, and
English, occurred in 172 1. Now, if we assume that there
have been since 1721, up to 1857, thirteen commercial
cycles, the average interval comes out io'46 years ; or if

we consider that we are in this very month (November,
1878) passing through a normal crisis, then the interval
of 157 years from 1721 to 1878 gives an average cycle of
1 0*466 years.

It would be impossible, however, to enlist the South-
Sea Bubble in our series unless there were some links to
connect it with subsequent events. I have, therefore,
spent much labour during the past summer in a most
tedious and discouraging search among the pamphlets,
magazines, and newspapers of the period, with a view to
discover other decennial crises. I am free to confess that
in this search I have been thoroughly biased in favour
of a theory, and that the evidence which I have so far
found would have no weight if standing by itself. It is

impossible in this place to state properly the facts which
I possess ; I can only briefly mention what I hope to
establish by future more thorough inquiry.

It is remarkable to notice that the South Sea Company,
which came to grief in 1720-21, was founded in 171 1, just
ten years before, and that on the very page (312) of Mr.
Fox Bourne's "Romance of Trade," ^ which mentions
this fact, the year 1701 also occurs in connection with
speculation and stock-jobbing, as the promotion of com-
panies was then called. The occurrence of a crisis in
the years 17 10- 11- 12, is indeed almost established by the
lists of bubble insurance companies formed in those
years, as collected by Mr. Cornelius Walford, and
obligingly shown to me by him.'
Again, it is quite plain that about ten years after stock-

jobbing had been crushed by the crisis of 1721, it reared
its head again. A significant passage in the Gentleman's
Magazine of 1732 (vol. iL p. 561) remarks that "Stock-
jobbing is grown almost epidemical. Fraud, corruption,
and iniquity in great companies as much require speedy
"This book contains an interesting account o£ some o£ these early manias

and panics.
'" .These lists are partly published in Mr. Walford's " Insurance Cyclo-

paxiia, a-t;ch Gambling.

and effectual remedies now as in 1720. The scarcity of
money and stagnation of trade in all the distant parts of
England, is a proof that too much of our current coin is

got into the hands of a few persons." This " getting the
current coins into the hands of a few people " was the
favourite theory at that time to explain any slackness of
trade, just as now over-production is the theme of every
short-sighted politician. But the legislature of that
day thought they could remedy these things in a drastic
manner, so they passed in 1734 "An Act to prevent the
infamous practice of stock-jobbing." Mr. Walford, who
has inquired into the commercial history of this time far
more minutely than any other writer, remarks ' that
" gambling in stocks and funds had broken out with con-
siderable fervour again during the few years preceding
1734. It was the first symptom of recovery from the
events of 1720."

I may add that there was in 1732 a great collapse of a
society called the " Charitable Corporation for Relief of

the Industrious Poor," A great many people were ruined
by the unexpected deficit discovered in the funds of this

kind of bank, and Parliament and the public were asked
to assist the sufferers, just as they might now be asked to
aid the shareholders of the City of Glasgow Bank. Thus
does history repeat itself !

Whether it was that the act of 1734 really did diminish
the infamous practice of stock-jobbing, or, whether the
sun-spots manifested less variation than usual, it is clear
that between 1732 and 1763 it is very difficult to discover
an)-thing approaching a mania or crisis. My learned and
obliging correspondents at Amsterdam and Leiden, Drs.
S. and W. Vissering, disclaim any knowledge of such
events in the trade of Holland at that time, and my own
diagram, showing the monthly bankruptcies throughout
the interval, displays a flatness of a thoroughly discourag-
ing character. Nevertheless, inquiry leads me to believe
that although there really was nothing to call a crisis,

mania, or panic, yet there were remarkable variations in
the activity of trade and the prices of some staple com-
modities, such as wool and tin, sufficient to connect the
earlier with the later periods. It is a matter of much
regret that I have hitherto been quite unable to discover
a connected series of price-lists of commodities of the
early part of last century. The accounts of prices of
goods at Greenwich Hospital, to be found in several
statistical works, are not only incomplete, but probably
misleading. Any reader of this article who can point out
to me series of prices of metals or other commodities,
not merely agricultural, before 1782, wiU confer a very
great obligation upon me by doing so.

Deferring, however, for the present, any minuter
inquiry, I permit myself to assume that there were about
the years 1742 and 1752 fluctuations of trade which con-
nect the undoubted decennial series of 171 1, 1721, and
1732, with that commencing again in the most unques-
tionable manner in 1763. Thus the whole series of
decennial crises may be stated as follows : (1701 ?), 1711,

1721, 1731-32, (1742? 1752?), 1763, 1772-73, 1783, 1793,
(1804-5?), 1815, 1825, 1836-39(1837 in the United States),

1847, 1857, 1866, 1S78. A series of this sort is not, like

a chain, as weak as its weakest part ; on the contrary, the
strong parts add strength to the weak parts. In spite,

therefore, of the doubtful existence of some of the crises,

as marked in the list, I can entertain no doubt whatever
that the principal commercial crises do fall into a series

having the average period of about io'466 years. More-
over, the almost perfect coincidence of this period with

Broun's estimate of the sun-spot period (io"45) is by
itself strong evidence that the phenomena are causally

connected, The exact nature of the connection cannot
at preseat be established. As we have seen, Hyde
Clarke, Wilson, and Danson all argued, some thirty or

forty years ago, that commercial fluctuations must be
"' ' "Insurance Cyclopaedia," art. Gambling,
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governed by physical causes. But here we are embar-
rassed by the fact that no inquirer has been able to dis-

cover a clear periodic variation in the price of corn. This
is what Sir William Herschel attempted to do, at the

beginning of this century, in his truly prophetic inquiry

about the economic eflfects of the sun-spots ; but his facts

are evidently too few to justify any sure inference. Car-

rington also compared the sun-spot curve with that of

the price of com, without detecting any coincidence ; and
my own repeated inquiries have been equally without
result as to this point. The fact is, I believe, that

cereal crops, as grown and gathered in Europe, depend
for their success upon very complicated conditions, so

that the solar influence is disguised. But it does not
follow that other crops in other latitudes may not mani-
fest the decennial period. Dr. Schuster ' has pointed
out a coincidence between good vintages and minima of

sun-spots which can hardly be due to accident, and the

whole controversy about the connection of Indian famines
with the sun-spot period is of course familiar to all readers

of Nature. Now if we may assume Dr. Hunter's
famine theory to be true there is little difficulty in explain-

ing the remarkable series of periodic crises which I have
pointed out.

The trade of Western Europe has'always been strongly

affected by communication with the Indies. Several of the

crises are distinctly traceable to this cause, especially those
at the beginning of the eighteenth century. That was a
time of wild enterprise in the tropical regions, as the

very names of the South Sea Company, the Mississippi

scheme, the Darien project, &c., show. The Dutch,
English, and French East India Companies were then
potent bodies, the constant subject of legislation and
controversy. Thus it is my present belief that to trade

with India, China, and probably other parts of the

tropical and semi-tropical regions, we must attribute the

principal fluctuations in European commerce. Surely
there is nothing absurd in such a theory when we remem-
ber that the present crisis is at least partly due to the

involvement of the City of Glasgow Bank in the India
trade, through the medium of some of their chief debtors.

Thus the crisis of 1878 is clearly connected with the

recent famines in India and China, and these famines
are confidently attributed to solar disturbance.

To establish this view of the matter in a satisfactory

manner, it would be desirable to show that there has
been a decennial variation of trade with India during the

170 years under review. The complications and disturb-

ances produced in the statistics of such a trade by various
events are so considerable that I have not yet attempted
to disentangle them properly. Yet the accounts of the
merchandise (not including bullion) exported by the
English East India Company between the years 1708-9
and 1733-34 display such a wonderful tendency to decen-
nial variation, that I cannot refrain from quoting them.
As stated by Milbum in vol. i. p. xlviii. of his " Oriental
Commerce," they are as given in the following table,

except that I have struck off three places of figures useless
for our purposes :

—

Values of Merchandise Exported to India
Years.
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larly on the whole than the maxima and minima of sun-

spots.

But -why do we beat about the bush when all that is

needed is half-a-dozen of Pouillet's pjTheliometers with

skilled observers, who will seize every clear day to deter-

mine directly the heating power of the sun? Why do

we not go direct to the Great Luminary himself, and ask

him plainly whether he varies or not? If he answers

No ! then some of us must reconsider our theories, and
perhaps endure a little ridicule. But if, as is much more
probable, he should answer Yes ! then the time will come
when the most important news in the Times wnll be the

usual cablegram of the solar power. Solar obser\"atories

ought to be established on the table-lands of Quito or

Cuzco, in Cashmere, in Piazzi Smyth's observatory on the

Peak of Teneriffe, in Central Australia, or wherever else

the sun can be observed most free from atmospheric
opacity. An empire on which the sun never sets, and
whose commerce per\-ades ever>' port and creek of the

sunny south, cannot wisely neglect to keep a watch on the

great fountain of energy. From that sun, which is truly
'* of this great world both eye and soul," we derive our
strength and our weakness, oiu- success and our failure,

our elation in commercial mania, and our despondency
and ruin in commercial collapse.

W. Stanley Jevons

THE WERDERMANN ELECTRIC LIGHT
"\X/^E are able this week to give some further details
' ' concerning Mr. Werdermann's method of dividing

the electric light.

The real difficulty was foimd in devising a form of
light which could be di\-ided into several, and still give
enough illuminating power for practical use ; and it is in
this particular that Mr. Werdermann has apparently
succeeded. It may be interesting here to state Mr.
Werdermann's reasons for adopting this particular form
of lighting.

When in an electric lamp, electrodes having the same
sectional area are used, the changes at the points between
which the voltaic arc passes, take place in a manner which
is well known, viz., a crater or hollow is formed in the
positive electrode which emits the light, the crater itself

being heated by the current to white heat, and the sur-
roimding part to redness. The negative electrode which
assumes the form of a cone, is only heated to redness,
and emits scarcely any light.

It was found that an increase in the sectional area of
the positive electrode diminishes the light emitted by that
electrode, and if the increase is continued gradually, the
light on that electrode finally disappears entirely, where-
as the heating effect upon the negative electrode in con-
nection therewith increases, until finally light is emitted
by the same. Again, by increasing the sectional area of
the negative electrode, the heating effect upon the same
decreases proportionaUy to the increase of its area, until
the area ha\ing been sufficiently increased the heat
almost entirely disappears, and consequently the con-
sumption or wearmg away of that electrode is scarcely
appreciable.

The light given out by the positive electrode in connec-
tion therewith, on the contrarj', increases in proportion to
the difference existing between the sectional area of the
two electrodes, and instead of a crater being formed in
the positive carbon, the latter assumes the form of a cone
as formerly was the case with the negative carbon. The
greater the difference between the areas of the two
carbons the shorter is the length of the voltaic arc which
can be obtained between them, and when the area of the
positive is gradually diminished and that of the negative
increased, the light is produced by the carbons apparentlym contact, and a small deposit of graphite is seen on the

negative electrode. The section of this deposit is about

\ that of the positive carbon itself, and it is about \ of an
inch high.

Mr. Werdermann was led to make these experiments

by the idea that perhaps by altering the sectional area of

the carbons a similar effect might be produced to that

which is obtained in electrolysis when a plate is used as

one electrode and a small wire at the other, and from the

Fig.

results obtained he devised his present system of electric

lighting.

His lamp is constructed in the following manner :

—

He places the negative carbon which is in the form (rf

a disc 2 inches in diameter, and about i inch thick,

uppermost This carbon is clasped all roimd by a copper
band which is prolonged to the terminal to which one of

the leading cables is attached. The lower or positive

electrode is a small pencil of carbon 3 millimetres in

Fig. 2.

diameter, and can be made of any suitable length. This
slides up vertically in a tube placed directly imdemeath
the disc. This tube guides the pencil and also forms a
contact for it, the top of the tube being solid copper in

two pieces, one being rigid and the other pressing against

the carbon by means of a regulating spring. The carbon
pencil protrudes above the tube about | of an inch, and
touches the negative disc, and this length when the
current passes is made incandescent.
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The small carbon is pointed at its upper extremity and
retains this point while burning. A small electric arc is

formed round the points of junction, and to this is due
the greater part of the light and not to incandescence alone.

The carbons are kept in contact by chains attached to

the lower end of the pencil passing over pulleys and
down again to a weight of about i^ lbs., which is

sufficient to keep the pencil pressing gently against the

disc.

The sketch. Fig. i, shows the arrangement of the

lamp ; a is the negative carbon, connected by the
semicircular piece of metal f to the conductor e on the
right-hand side which forms part of the lamp-post. The
metal / is hinged so that the top carbon may be moved
back when a globe is put on. b is the pencil or

positive carbon sliding in the tube c, this tube being con-

nected to the conductor e on left-hand side. The pressure

of the contact upon the small carbon is regulated by the

spring d. The tube is shown in perspective for greater

clearness. The arrangement and details of the lamp
being thus shown, we will now describe the experiments
which hare recently been exhibited at the works of the

British Telegraph Manufactory in the Euston Road.
The display was mostly of an experimental character,

the lamps being somewhat different in construction to

those which will be made use of in actual practice, but the
principle remains the same. The chief object of the

inventor was to demonstrate that a number of lights can
be steadily maintained in one circuit. The first experi-

ment tried was that of putting two large lamps such as

will be used for street-lighting in circuit with a Gramme
electro-plating machine. It may be here remarked that

this is probably the first time that such a machine was
ever used for the purpose of producing an electric light.

The two lamps were said to give a light equal to 360
candles each, but they gave to all appearance a conside-

rably higher illuminating power.
A pure white light was given out, perfectly steady, and

showing none of the blue or purple rays observed so fre-

quently in the ordinary form of electric arc. The wonder-
ful steadiness of the light is one of its chief features. After

burning for some considerable time the current was
switched on to a row of ten smaller lamps arranged on a
shelf. The light from each lamp was apparently of the

same strength and the effect was very brilliant, but the

total illuminating power was not nearly so great as in the

case of the two larger ones. But it seemed to show that

a form of light had been devised that could be split up
into a considerable number of smaller ones, each of

which could be made use of in a practical way. The ten

lamps were estimated to have a lighting power of forty

candles each, but this is probably somewhat above the

mark. But the results obtained, both as regards the

wonderful regularity of the lamps and the practical de-

monstration of dividing the light, seem to have been
satisfactory ; and the more remarkable from the fact of

the weak electro-motive force of the machine, which is

only equal to that of four Daniell's cells. More lamps
could have been lighted even from this machine had they

been at Mr. Werdermann's command, but of course with

a diminution of light. When suitable machines have
been constructed Mr. Werderman is confident of being
able to put 50 or 100 lights in circuit, but he does not
telieve in the indefinite division of the current for

lighting purposes.

The lights were all connected parallel, as shown in

diagram, Fig. 2. The thick wires -f- and — connect the

lamps with the machine, the first lamp on the -}- cable

being last on the — wire. The spirals a are extra resist-

ances put in the circuit of each lamp, the object being to

render the divided current less sensitive to any slight

variation in the resistance of the lamps themselves, due
to unequal pressure of contact, &c. The resistance of

each lamp, including the wire a, is about o'39 ohms. The

resistance of the ten in parallel circuit about 0*037 ohms J

The carbon pencil consumes at the rate of from i^ to

2 inches per hour in the small lamps ; the large ones taking

4^ millimetre carbons, consume about i\ or 3 inches in

the same time. The pencils are made in Paris, costing

about I franc per yard, which length will last for twelve

hours. The discs are of ordinary carbon.
However many lights may be in use, one, two, three,

or any number can be put out without affecting the

others, the regulation of the current being provided for

by a switch attached to each lamp. But if necessary, the

current which originally went through those that are ex-

tinguished can be added to those kept alight, of course

increasing their illuminating power. The lamps are set

in action simultaneously, can be as easily put out, and
again re-lighted.

Returning again to the intensity of the light, it was
stated that the large lamps were equal to 360 candles.

Now the effect of this light upon the eyes is apparently

not injurious, and it is Mr. Werdermann's intention to

use only globes of ordinary glass, as in the present form
of gas-lamps ; by this means the loss of light will be very

slight indeed as compared with other systems, where the

loss is from 20 to 30 per cent., incurred by using opal or
' ground glass globes.

;

Owing to the very small electromotive force of the

machine the insulation of the cables can easily be pro-

vided for, and Mr. Werdermann hopes, with sufficiently

powerful machines, to be able to carry the current to a

considerable distance without any appreciable loss.

In conclusion, it may be worth while giving a few
details in regard to the Gramme machine used. It is an
electro-plating machine of the old pattern, having four

upright electro-magnets and two bobbins, one for feeding

the electro-magnets, the other for taking off the light-

producing current. The bobbins are wound with thick

copper bands. The electromotive force, as before stated,

is only equal to four Daniell's cells, and the resistance of

the taking-off bobbin is about o-oo8 ohms. The quantity

of current produced is of course large.

It may be mentioned that the large lamps were con-

nected parallel, but having no extra resistances, as in the

case of the 10 ; their resistance is also a trifle less.

The resistances given are when the lamps are not alight

;

when burning it would be somewhat less. The power

required to drive the machine described is about two

horse-power.
A curious fact about the light is that the top carbon is

not consumed, or at any rate so slowly, that it is not

noticeable ; therefore, to all intent and purpose, the lower

carbon only is wasted.
T. E. Gatehouse

DUPLEXING THE ATLANTIC CABLE

THE simultaneous transmission of two telegraphic]

messages in opposite directions upon one wire, now]

known by the name of duplex telegraphy, dates back

from the year 1853. In that year Dr. Gintl, the director

of state telegraphs in Austria, described a rnethod by

which this feat could be accomplished, and in July of

the same year the method suggested by Gintl was tried

between Prague and Vienna. An improvement on this

method was suggested by a German electrician, Frischen,

by Messrs. Siemens and Halske, of Berlin, and other

workers at this subject. Nevertheless, owing to practical

difficulties, the experiments were little more than interest-

ing additions to our knowledge. So little hope, indeed,

was there of the practical realisation of this important

matter that, in a standard work on telegraphy, published

in 1867, after describing the early methods of duplex

telegraphy, the author remarks :—" Systems of telegraph-

ing in opposite directions and of telegraphing in the same
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direction more than one message at a time must be looked
upon as little more than feats in ' intellectual gjmnastics,'
very beautiful in their way, but quite useless in a practical

point of view." Such assertions should teach all scientific

writers the lesson of " hoping all things not impossible,
believing all things not improbable," an attitude of mind
which. Sir John Herschel remarks, should always charac-
terise the natural philosopher, and which, in the present
day, is certainly the safest one. Within six years of the
publication of the foregoing statement duplex telegraphy

was not only largely employed in actual telegraphy, but
its use on certain busy lines became absolutely indis-
pensable. The change from theoretical to practical
success is due to an American, Mr. J. B. Steams, who
in 1872 succeeded in overcoming the main obstacle in
duplex telegraphy, namely, what is known as the static
discharge from the line. This Stearns accomplished by
using a " condenser "

; and further he developed a system
of " duplexing " the line similar to the principle of the
Wheatstone bridge.

^
\ i V

Fig. I.

/

More or less successful attempts were afterwards made
to duplex submarine cables, and in the early part of 1877
Mr. J. Muirhead succeeded in duplexing the cables of

the Eastern Telegraph Company by his artificial conden-
sers. But we believe that his success was only partial.

Subsequently Mr. Muirhead has been at work duplexing

/^' /^
'^ SA\/'

Fig.

the Direct United States Cable with some prosp)ect of

success, and this week Steams, who may be called the

father of duplex telegraphy, has actually achieved the
great feat of perfectly duplexing the Anglo-American
Cable. In a message received by Mr. W. H. Preece
this week, Mr. Stearns says, " I managed to get some.

Fig. 3.

specimens for you this morning, though we had no time
to make the balance especially perfect for the purpose.
No. I shows signals received single ; No. 2, ditto, duplex.
No one can tell the difference. No. 3 is our balance
while keying, but not receiving. No. 4 shows the balance
perfect at first, but destroyed and restored again by the

adjuster. It shows with what facility the ordinary adjust-

ments can be made after the balance is once obtained..

The whole time occupied by slip No. 4 was about twenty
seconds."

To understand these drawings our readers must know
that all the messages now sent across the Atlantic are

V w' tf V "J y "v
'j 'i

Fig. 4.

automatically registered by means of Sir W. Thomson's
delicate and beautiful siphon recorder, which spirts out
little jets of ink in a fine stream on a moving ribbon of
paper. When no current passes the ink-marks form a
straight line, but a current causes this line to deviate to

the right or left, according to the direction of current.

Hence the ordinary right and left strokes of a needle
instrument or the long and short dashes of a Morse are
here indicated by marks above and below the middle
line. Thus the balance is shown by the almost perfectly
straight line in Fig. 3 and the messages in Figs, i and 2.

The essence of duplex telegraphy is to obtain an
electrical balance round on the line such that the sending
instrument is not affected by currents circulating round
it coming from the sending end, but only by currents
received from the opposite end, and vice versd. Hence,
if the balance be once obtained, double transmission is

possible. This balance Steams has succeeded in obtain-

ing by the use of his system as applied to land lines, and"

without the aid of the additional arrangements of arti-

ficial condensers used by Dr. Muirhead.

THE ROYAL SOCIETY MEDALLISTS
'X'HE following are the awards of medals by the
J- Council of the Royal Society for the present

year. The medals will be given away at the Society's
anniversary meeting on the 30th inst. :—The Copley
Medal to M. Jean Baptiste Boussingault for his long-
continued and important researches and discoveries in

agricultvural chemistry; a Royal Medal to Mr. John Allan
Broun, F.R.S., for his investigations during thirty-five

years in magnetism and meteorology, and for his im-
provements in methods of observation ; a Royal Medal
to Dr. Albert Giinther, F.R.S., for his numerous and
valuable contributions to the zoology and anatomy of
fishes and reptiles; the Rumford Medal to M. Alfred
Comu, for his various optical researches, and especially
for his recent re-determination of the velocity of propa-
gation of light ; the Davy Medal to MM. Louis Paul
Cailletet and Raoul Pictet, for their researches, conducted

independently but contemporaneously, on the condensa-:

tion of the so-called permanent gases.

Jean Baptiste Boussingault was bom in Paris in 1802.

He was educated at the Mining School of St. Etienne,

after leaving which he became connected with an English

company formed to recover and work some mines ia
South America. This project, however, turning out un-
satisfactory, after a considerable time spent in scientific

travel in that continent, he returned to France and com-
menced those researches with which his name is more
closely allied, the most important of which lie in the-

domain of agricultural chemistry. Probably his investi-

gations of greatest value are those in which he has de-

termined the quantities of carbon, nitrogen, and hydro-

gen found in plants, and his comparison of these with

the amounts of the same constituents supplied to the

plant by manures, &c. During these investigations te
has shown, by a series of most conclusive experiments,,

the inaccuracy of the theory " that plants in their growth.
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derive nitrogen from the air," but, on the contrary, has

pointed out that all the nitrogen assimilated by them
may be accounted for in the different compounds of that

body which are supplied to the plant in other ways.

Boussingault' s experiments also on the nutritive proper-

ties of the nourishment supplied to herbivorous animals

are of great interest. In these he has traced the distri-

bution of the various constituents of the food by the

vital process, and has determined the different quantities

of the various constituents which undergo assimilation.

Besides investigations in the directions just indicated,

he has introduced various improvements in methods of

analysis, and has published many valuable articles, most
of which are collected in his " M^moires de Chimie Agri-

cole et de Physiologie
; " he has also written a work

entitled " Traitd d' Economie Rural."

With the work of Mr. J. Allan Broun most of our
readers must be familiar. On the commencement of

magnetic observations he indicated the errors or insufifi-

•ciencies of the methods for determining coefficients and
correcting the observations issued by the committee of

the Royal Society for the instruction and direction of

superintendents of observatories ; he devised new methods
for these ends which have made the observations in all

the magnetic observatories available for strict scientific

conclusions. He has made investigations in magnetism
and meteorology during thirty-five years ; among the new
results obtained many of them are of the highest value,

and have taken their place as standard scientific data.

He established an observatory twice on a mountain-
peak 6,000 feet above the sea, with the complement of

instruments employed in first-class observatories (on the

•second occasion with a double series of magnetical in-

struments)—this, in a wild country, done amidst great

difficulties in erecting instruments and obtaining trained

observers, requiring continued and persevering action.

This and many other duties were done at his own expense,

and though, in general, ultimately repaid, they yet in-

cluded considerable pecuniary loss. He also spent his

own means in obtaining new instruments, and in every
matter likely to forward science. He has laboured for

years without remuneration in scientific work of a
peculiarly tedious kind.

Albert C. L. G. Giinther is the Keeper of the Zoo-
logical Department of the British Museum, a position

to which he succeeded on the death of Dr. J. E.
Gray. Very early in his life he devoted himself to

the study of the natural sciences, and, if we are not
mistaken, his earliest essay as an author was a very
complete memoir of the fishes of the Neckar. About
1854 he accepted an appointment in the British Museum
under Dr. J. E. Gray, who soon learned to value and
appreciate the services of his assistant. Dr. Giinther

commenced the investigation and arrangement of the

batrachian reptiles in the National Collection, with a
zeal and energy that knew no limits, and which soon
rendered this portion of the Zoological Department with-

out a rival among the Museums of Europe. Not wearied
by such a task he set about a far greater one, the arrange-
ment and description of the immense class of the fishes,

and no zoologist has ever raised a greater or more
enduring monument to his memory than Dr. Giinther has
done in his great and truly scientific catalogue of all the
known fish. The care of a large and daily-increasing
collection, with all the worry incident on the want of
room to properly store it—the toil and labour involved
in the publication of the extensive work just alluded to,

might well have excused Dr. Giinther from attempting
other work, but still we find him apparently never weary,
and memoirs of a value like those on Hatteria, on
Ceratodus, and on the Giant Tortoises, not to mention a
long list of others, were being constantly published by
kim. He is also the author of an important work pub-
lished at the expense of the Ray Society, " On the

Reptiles of British India," and joint author with Col.

Playfair of a work on the "Fishes of Zanzibar." All will

agree that his name is a very worthy one to be added to

the grand roll call of the Royal Society's medallists.

The name of M. Alfred Cornu must be familiar to the

readers of Nature in connection with his remarkably
ingenious and successful method of determining the
velocity of light. A detailed account of M. Cornu's
method will be found in vol. xi. p. 274, and succeeding
volumes of Nature. It was also expounded by him, it

may be remembered, at the Royal Institution, on May 7,

1875. The important bearings of M. Cornu's experi-

ments in various directions, we need not point out ; its

value in attaining an accurate estimate of the sun's

parallax is evident. As is evidenced by the Comptes
Rendus, M. Cornu's work in his own department is

constant and varied ; his research into' the spectrum of

the star that appeared in Cygnus two years ago was a
fine example of the result of spectroscopic research ; an
account of it will be found in Nature, vol. xv. Although
probably the youngest of the new medallists, M. Cornu's

long and incessant work makes him almost a veteran in

scientific research.

MM. L. Cailletet and Raoul Pictet have lately been so

closely engaged in the same kind of experimental work,

namely, the liquefaction of gaseous bodies, that their

names have naturally become associated in connection

with the important results which have followed their inde-

pendent researches. The methods, however, employed
by the two chemists in obtaining those results which have
lately added so much to their reputation are to a certain

extent different. Cailletet' s experiments, which were
conducted on the gases air, hydrogen, marsh gas, nitric

oxide, and carbonic oxide, depend for the cold necessary

to produce the liquefaction of the gas, on the expansion
of the gas when suddenly compressed only at moderate
degrees of cold.

Pictet's experiments, on the other hand, are the result

of his endeavours to discover improved methods for pro-

ducing and maintaining for a considerable time very low

degrees of temperature. Combining these improvements
with the production of the bodies to be liquefied under

great pressure, he has succeeded in liquefying oxygen
and hydrogen and in solidifying the latter. He has

also determined the specific gravities of the gases when
in that condition, assigning to them the weights '9883

and '9787. Besides his most recent researches on the

condensation of gases, M. Pictet has carried out other

investigations on those phenomena, the consideration of

which lies between the provinces of physics and chemistry.

Among such investigations may be mentioned his ob-

servations on the application of the mechanical theory of

heat to the study of volatile liquids and to some simple

relations between the latent heats, atomic weights, and
tensions of vapours. M. Pictet has also been successful

in applying his scientific investigations to practical use, in

the perfecting of apparatus for the rapid production of

large quantities of ice.

We are glad to know that the health of M. Pictet is

not so seriously impaired by overwork as was rumoured
a few days ago. On the best authority it is stated

that his recovery is by no means beyond hope, and that

he is not suffering from incipient softening of the brain.

There is no contradiction, however, to the sad statement

that the sight of one of M. Pictet's eyes is gone, and that

he will probably lose the power of the other.

AFGHANISTAN
WHATEVER opinions our readers may hold as to

the present action of the Government with respect

to Afghanistan, it may not be considered inappropriate to

summarise briefly what we know about a country, which

at no remote date may become a part of the British
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Empire. A good deal has been written on the country,

and some valuable records of the observations of tra-

vellers who have been permitted to penetrate it have

been published. One of the best sketches of Afghan-

istan in its various aspects will be found in the mag-
nificent " Noveau Diet, de G€og. Universelle," by
Vivien de St. Martin, now being issued by Hachette

and Co. On this the present article is mainly based.

For further details we would refer our readers to this

work, and the long bibliography appended to the

article, as well as to a paper in the Geographical
Magazine for October, and a pretty exhaustive account

of the botany of the country in the Gardener's Chronicle

of November 2, and the works referred to in these two
journals.

As a whole, Afghanistan may be regarded as a moun-
tainous table-land. It is the eastern half of the table-

land of Iran, of which Persia occupies the western half.

On the eastern side, towards Sind, the table-land sinks

into what may be considered as parallel chains, forming
so many staged terraces ; one of these chains, more
elevated than the others, and from which shoot several

remarkable peaks, is known by the name of the Sulieman
Mountains

—

SoleimCtn-Koh. The mean height of this

transverse chain is about 9,000 or 10,000 feet. The
Sulieman Mountains are about sixty miles distant from
the Sind border, though the crest of the plateau is not
reached for about another 1 50 miles. On the south side the
plateau descends by similar, but perhaps less pronounced
gradations, towards the sea ; up to the present time the
southern slope has been but incompletely explored. To the
west the Afghan plateau undergoes a very considerable de-
pression, at the bottom of which lies the marshy lake,

Tamoun, into which the Helmand river finds its way

;

t it again rises in the vast plains which lead towards
r arsistan. On the north the plateau falls rapidly towards
the plains through v.hich flows the Oxus, and in the
north-east it is connected with the highlands of Central
Asia and the Himalayas by the enormous mass of the
Hindu-Koosh. The highest summits of the latter chain,
which conceals the deep basin of the Cabul river, are lost

in the regions of eternal snow ; many of its peaks exceed
20,000 feet in height. The Khavak Pass, one of the
principal passes of the Hindu-Koosh, is at a height of
more than 12,000 feet. On the south the basin of the
Cabul river is shut in by the Sefid-Koh chain, which runs,
like the Hindu-Koosh, from west to east, and the highest
summits of which, to the south-south-east of Jellalabad,
reach a height of more than 13,000 feet. The source of
the Cabul river is about 8,000 feet above the sea, and of
the Helmand, more than 9,000 feet. All this extreme
zone of Afghanistan is only a mass of mountains cut
by a multitude of rugged valleys ; this is the coldest part
of the country. A mass which dominates it, above the
sources of the Cabul and the Helmand, the K6h-i-Baba
or "Father of Mountains," rising to a height of 15,000
feet, may be regarded as the knot which connects the
Hindu-Koosh with the Mountains of Ghour. It is in
this cold region, which commences at the Mountains of
Ghour and is continued eastward by the long valley of
the Cabul river, that the primitive race of the Afghan
people have been formed, a race unciUtured, rude, and
vigorous like their native valleys.

With the exception of the two basins of the Cabul and
the Helmand, Afghanistan is characterised by a scarcity of
running water. Elphinstone had noticed this prevailing
feature, and all subsequent observations have confirmed
it. Only four or five rivers of any consequence flow
down the long eastern slope of the plateau, and some of
these are lost in the sands. The Helmand, fed by many
affluents, after a course of about 600 miles, discharges
into a large shallow lake, nearly all covered with reeds.
This lake, known variously as Hamoun, Meshileh-Seistan,
or Me5hileh-Ru5tem, is black and nauseous, changes

greatly in its configuration, sometimes even dividing up
into two distinct basins.

Four-fifths of the surface of Afghanistan is, on the

whole, a country of rocks and mountains, interspersed

here and there with picturesque valleys, fertile and well

watered, but presenting in several directions only elevated

plains, cold, arid, and covered with meagre pasturage,

which, however, supports numerous flocks. Situated

under the parallels of Egypt and Syria, but with a sur-

face not less varied than that of Switzerland, and moun-
tains much more elevated than the Alps, Afghanistan
combines in its climate and its products the extremes of

the torrid and temperate zones. As the meagreness of

its water-supply is characteristic of many parts of the

country, dryness is the dominant feature of its climate,

as also extremes of temperature, according to the season.

Of the geology of Afghanistan scarcely anything is

knowTi by direct observation. Its mineral products,

however, appear to be abundant enough. The sands of

the Cabul river are known to furnish gold. The Hindu-
Koosh mountains contain silver, copper, cinnabar, lead,

antimony, zinc, sulphur, &c. Iron especially abounds
there, and copper is found in many other parts of the
country; coal also has been proved to exist in several

localities. Rock salt has given its name to an entire

chain of mountains which stretch into the north of the

Punjab. In the north of Daman, in the neighbourhood
of Kohat, are mines of sulphur and wells of naphtha.

The character of the vegetation in all the higher parts

of Afghanistan is essentially European ; all kinds of

fruits abound, and many of them are found in a wild state.

From the article on the botany of Afghanistan in the

Gardeners' Chronicle of November 2, we find the follow-

ing statement as to the general characteristics of the

vegetation of the country :

—

" Afghanistan abounds in spiny plants ; herbs are to

a great extent replaced by dwarf prickly shrubs having a
relatively small amount of leaf-surface ; and bulbous
plants are also numerous. Fragrant flowers prevail, and
resiniferous and oleiferous plants are numerous. Stocks,

who travelled in Beloochistan and the southern borders
of Afghanistan, says the upper region especially is re-

markable for the fragrance of its plants, as Artemisia,

Perowskia, Salvia, Teucrium, and other Labiatae, from
which cause the flesh of the sheep and goats acquires a
fine and almost aromatic flavour. There is no nakedness
of the soil, for hill and plain are alike covered with
depressed shrubs, although their scorched aspect, after

the sun acquires power in June, is anything but agreeable

to the eye. The prevailing tint of the indigenous vege-

tation and of the landscape of the uncultivated plains is

olive-green, though the well-cultivated valleys, as Quettah,

are charmingly green in the spring time. The aspect of

the vegetation of the lower region is far different, the

plants being few and scattered over the bare brown and
stony soil. Even in spring no annuals appear to diversify

the scenery, and the under-shrubs are remarkably similar

in external appearance. Woody, stunted, thorny, not

above i foot high, with round cushion-like outlines,

bleached stems, and a few leaves—they look like skele-

tons of plants, the grey ghosts of a vegetation which has
perished of thirst. The glaucous aspect of all, and the

universality of spines, are noteworthy features."

Wild animals are not over-abundant. The high val-

leys of the Hindu-Koosh shelter lions and leopards, which
have neither the size nor ferocity of those of India.

Wolves are met with, and in the eastern jungles tigers

and hyaenas. There are two species of bear, a black and

a brown, but elephants are not found in the wild state.

Jackals and foxes are numerous, monkeys in the north-

east, and wild sheep 'and goats in the mountains of the

north. The Angora "cat is said to have originally come
from Cabul.

There 4s probably no country of equal extent which
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presents so great a mixture of races, though the two
main divisions are Afghans proper and Tajiks. The
former name is applied to all those tribes that speak
Pushtu or Pukhtu, the other to those of the people

whose native language is Persian. To the latter are also

given the names Parsivan and Deggan or Dekkan. The
Afghans are mostly pastoral, while the Tajiks are seden-

tary and cultivate the soil. To these two great classes

must be added the Hindkis, of Hindu origin, and speak-

ing Hindustani, very numerous in the eastern districts
;

also the Hezareh, a people with Mongol features but
speaking Persian, found mainly between Ghazna and
Herat. The Kisil-bash or "Red Heads," although not

yery numerous, are an important factor in the popula-

tion. They are not Persian by origin, as is commonly
stated, but belong to one of the Turcoman tribes of

Persia. There has been much discussion as to the origin

of the Afghans, no doubt the true aborigines of the

country. Some have sought to find in them the descend-
ants of the captive ten tribes of Israel ; but this is a
mere fanciful Mussulman tradition. Their language, at

least, proves that they belong to the great Indo-European
family, and that in this family they are specially allied to

the Iranian group, but with a linguistic development
peculiar to themselves, showing also the influence of

Sanscrit. Moreover, it can be conclusively established,

both by historical and ethnological evidence, that from
the most ancient times the Afghans have inhabited the

basin of the Cabul river, which is still the principal seat

of the race. The true national name of the Afghan
people, the name recognised by themselves, is that of

Pashtoun, Pakhtoun, or Poukhtaneh. In physical type
the Afghans, like all the other peoples of Western Asia,

approach the European conformation ; the difference

being in physiognomy, not in type. Like most other

primitive peoples, the social organisation of the Afghans
is based on the tribe or clan, and in many respects, it has
been said, resembles the old clan system of the Scottish

Highlands.

OUR ASTRONOMICAL COLUMN
The Solar Eclipse of 1879, July 19.—Though the

second of the solar eclipses of next year will not be
actually total at any point upon the earth's surface, the
difference between the geocentric diameters of sun and
moon is sufficiently small to allow of the effect of the
augmentation upon the latter, bringing up the phase to

one nearly approaching totality in those parts which have
the sun close upon the meridian. In the longitude of

Aden, or rather, upon the opposite coast of Africa, about
Zeyla, the moon's augmented semi-diameter will be only
four seconds less than that of the sun, and though the
eclipse thus remains annular, it will be seen that the
annulus is very narrow in this part of its path—including

its passage across Abyssinia. At Aden, there will be a
very large eclipse, beginning at loh. 23m. A.M., local mean
time, and ending at 2h. im. p.m. ; at greatest phase about
oh. 12m., the magnitude will be 0*97 of the sun's dia-

meter. The difference between the illumination of the
sky while any portion, no matter how small, of the direct

light of the sun remains, and the instant it is entirely

extinguished in a total eclipse, is so great as we know
from our experience of total eclipses, that there may
probably be a doubt as to the possibility of utilising the
eclipse in question, in a further endeavour to observe the
intra-mercurial planet or planets discovered by Prof.

Watson. The next total eclipse of the sun will take
place on January 1 1, 1880, and although, notwithstanding
the long track of the shadow across the Pacific Ocean, it

may be possible to secure observations, the interval
available for so doing cannot be more than half that at

the command of observers during the eclipse which
traversed the United States last July.

Comets of Short Period.—An ephemeris of Bror-
sen's comet, which, according to the calculations of Prof.

Schulze, will arrive at perihelion on March 30, 1 879, will be
found in Asiron. Nach., No. 2,220 ; as already stated in

this column, it is likely that the comet will be first ob-
served at the southern observatories. About six weeks
later Tempel's comet, 1867 n, which was re-observed in

1873, after undergoing great perturbation from the planet

Jupiter, will be due at perihelion ; the elements deduced
from the observations of 1873 alone, by Dr. Sandberg,
would assign, without taking account of perturbation,,

April 26 for the perihelion passage, but according to an
orbit just published by M. Raoul Gautier, of Geneva
which he says may be considered the most probable one
till the observations to be expected next year, afford

additional means of determining the mean motion, the
comet would not be in perihelion till May 8, in which
case its apparent track in the heavens will differ little

from that which it pursued in 1873, when it arrived at

its least distance from the sun on May 9. It is pretty

sure to be always a faint object except for the larger

telescopes, and considering the uncertainty which still

appears to exist regarding the mean motion at its last

appearance, a close search may be necessary for its re-

discovery. M. Gautier is calculating the effect of Jupi-

ter's attraction during the actual revolution, with the

intention of pubHshing an ephemeris in due time ; this

effect, however, must be small, as the comet has not
been nearer to the planet than about i'$ during the

interval. The ensuing return of Faye's comet in the

latter part of the year 1880 will take place under much
more favourable circumstances for observation than has
been the case at any of its appearances since 1843, when
it was first detected by the French astronomer ; indeed,

in 1851, 1858, 1865-66, and 1873 it was always a faint

object, but the admirable calculations of Dr. Axel MoUer
have enabled us to follow its course with extreme pre-

cision, with a precision perhaps greater than has yet

attended similar investigation in the case of any other

comet during so long a period. Though the date of

perihelion passage is not yet exactly ascertained, the

comet will probably approach almost as near to the earth

as in the autumn of 1843, ^^^ will be observable for many
months.

The Saturnian Satellite Mimas.—According to

elements which represent approximately the Washington
observations, 1 874-77, the foUowingwill be times of greatest

eastern elongation of Mimas :
—

h. h.

November 18 at 8"i

19 „ 67
November 15 at 12*3

16 „ 109
17 .. 9*5

At these times, on the assumption of circular motionj

the distance of the satellite from the end of the ring would
be about 8

'.

The Minor Planet Ismene.—According to a calcu-

lation of the elements of the small planet Ismene, No.

190, by Herr Leman, from observations between Sep-

tember 30 and October 31, it very closely approaches
Hilda., in its exceptionally great distance from the sun,

and consequent length of the period of revolution. We
have for comparison :

—

Ismene. Hilda.

Mean distance 3'893 •• 3'9So
Aphelion distance 4'466 ... 4"595
Sidereal period in days ... 2'8o5 ... 2855

years ... 7-68 ... 7-85

Another group is formed by Cybele, Freia, Sylviar,

Camilla, and Ilermioiie, wherein the periods vary from

2297 days to 2377, the mean distance for the group,

3*45 1. Eventually the planets which approach so near to

the orbit of Jupiter, as Ismene and Hilda, will furnish

independent determinations of his mass, though the

narrow limits of probable error, within which its valui
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3 been determined by Bessel, Krueger, and Axel
! oiler, may detract from the importance of further

vestigation in this direction. Thus the sun's mass
'.xceeds the mass of the planet,

1047 "88 times according to Bessel, from elongations of fourth

--tellite.

1 047 '54 times according to Kru^er, from perturbations of

.emis.

1047*79 times according to Moller, from perturbations of

•TtV Comet.
'

GEOGRAPHICAL NOTES
The following form the series of scientific lectures to be

delivered before the Royal Geographical Society during
the present session, in pursuance of the scheme organised
by the council two years ago :

—" Geographical Evolu-
n,'' by Prof. Geikie ; "The Flora of the European
'ps and its Connection with that of other Regions of the

i:arth," by Mr. John Ball, F.R.S. ; and "The Modifica-
tions of the External Aspects of Organic Nature produced
by Man's Interference," by Prof. Rolleston. The first

two will be delivered some time before Easter, next year,

and the last probably on the second Monday in May.

In the absence of Lord Dufferin, the session of the
Geographical Society was opened on Monday night by
an address from Sir Rutherford Alcock, who reviewed
recent exploring work.

At the opening meeting of the Royal Geographical
Society a paper by Signor L. M. d'Albertis, the well-
known Italian naturalist, was read, descriptive of his
three journeys up the Fly River, and his explorations
of other parts of New Guinea. Perhaps the most
interesting part of this very interesting paper was
that which related to his earlier work when in com-
pany with Dr. O. Beccari in 1872. Cn that occasion they
landed first on Sorong Island, between Salwatti and the
mainland of New Guinea, in about S. lat. 0° 25', and after
making collections of plants and animals there, they
moved on to Andai, near Dorei. During their stay there
Signor d'Albertis explored the countr> to the foot of the
high chain of mountains named Lapi Arfak. No one
hitherto had been able to penetrate to the Arfak high-
lands, the home of the bird of paradise, and it is doubt-
ful if the attempt had ever been made, owing to the fear
entertained by the coast natives of the mountain tribes.

Signor d'Albertis, however, succeeded in accomplishing
this feat, for he lived for a month in a Papuan house at
a height of 3,600 feet abore the sea, and in the course of
his daily shooting expeditions reached an altitude of
SjOOo feet ; so that with pardonable pride he claims to
have been the pioneer of the Arfak mountains. Judging
by the altitude he attained, he considers that the esti-
mated height of the range— 9,000 feet—is no exaggera-
tion. From the point which he reached, 5,000 feet above
the sea, the range runs uninterruptedly in a southerly
direction, and joins that which constitutes the chief
part of the backbone of New Guinea. As far as
he could judge, separate streams issue from these
ranges, giving origin to many small rivers which
disembogue in the two bays known by the name of
Geelwink. The mountains, even at the highest point
he attained, are clothed with magnificent arboreal Tege-
tation, but he was much astonished to find amongst the
trees a species of oak and a conifer, the latter of which
was afterwards recognised by Dr. Beccari as an Arau-
caria. Another point is worthy of notice ; within a few
minutes of the equator, in 134° E. long., all the climates
of the world, except the Arctic, are represented, the tro-
pical at the base and the temperate on the upper slopes
and summits, both of which offer a rich variety of trees
and plants. The same description applies to the neigh-
bouring mountains where exist the most beautiful species
of birds of paradise known to the world. In his second

expedition Signor D'Albertis spent some time at Yule
Island, on the southern coast, near Port Moresby, and he
expresses a very decided opinion that this place will be
of great importance as a centre of trade in the future.

A LETTER from Mr. Andrew Goldie is published in the

Sydney Morning Herald, in which he gives some account

of a cruise along the south-east coast of New Guinea.

Mr. Goldie found the currents and calms a great source

of danger. On the way down the coast Mr. Goldie dis-

covered a group of islands (Redlich Group) not marked
on the chart, and two splendid harbours, the finest

by far that he has seen in New Guinea. He names
them Glasgow and Millport harbours, and he has taken

soundings and drawn plans, which he intends to forward

to the proper quarter. The party visited Cloudy Bay
and ascended the Robinson River, taking soundings there

and all through the bay, and correcting many errors on

the Admiralty chart. They discovered a new river on
the west side of Cloudy Bay, which has been named
the Blunden. During this trip Mr. Goldie has evidently

not overlooked one of the main objects of his being
sent to New Guinea, for he has collected 100 fresh skins

of birds, different from those in the neighbourhood of

Port Moresby, and he has also obtained a large and very

valuable collection of curiosities.

The late Admiral Sir George Back, who was for some
time one of the vice-presidents of the Royal Geographical

Society, has bequeathed to that body the sum of 600/.

to be invested in Consolidated Bank Annuities, the con-

ditions attached to the bequest being that the interest

shall be paid or applied annually " to or for the benefit

of such scientific geographers or discoverers, or person or

persons who may then be engaged in discovery or explo-

ration, and in such manner and form as the president

and council shall determine." It is further provided
that if in any year no person shall be deemed of sufficient

merit to receive the prize, the interest shall accumulate
and in some succeeding year be awarded to one or more
persons who may be considered most deserving, in such
proportions as the president and ,council of the Society

may determine. Sir George has also bequeathed to the

Royal Geographical Society a very characteristic portrait

of himself painted many years ago by Brockeden.

Mr. Keith Johnston, the commander of the expedi-

tion despatched by the Committee of the African Explo-
ration Fund to explore the country between the road now
being constructed from Dar-es-Salaam, on the east coast

of Africa, and the north end of Lake Nyassa, leaves for

Zanzibar to-day, in company with Mr. Joseph Thomson,
as geologist and naturalist, and great hopes are entertained

that, in addition to achieving good geographical results,

they wiU be able to furnish much information respecting

the hydrology and geology of the unknown region they

are about to explore. Should the financial position of

the fund admit of it, Mr. Johnston will extend his explo-

rations northward to Lake Tanganyika, and return to the

coast by a different route.

The arrival at Provincetown, Massachusetts, on
October 26, of the Arctic exploration schooner Florence,

Capt George Tyson, relieved the anxiety felt for her
safety, after her reported departure on September 26,

from St. John, New Brunswick. The Florence has met
with hard usage throughout her whole voyage, and
officers and men have suffered considerably. According
to the log, the- coldest weather experienced was 53°

below zero.

M. LlAls, director of the Rio de Janeiro Observatory,

has written to the Paris Geographical Society, intimating

that, owing to the liberality of the Emperor of Brazil, he
had been enabled to begin the great work of determining

by electric telegraph the longitude of Rio in comparison
with Greenwich. When the operation shall have been
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completed, the geographical position of every city in

Southern America -will be known with exactitude.

The Annual Meeting of the Dutch Geographical
Society took place at Delft on October 27, when inter-

esting communications were made by the president
regarding the exploring expedition sent to Sumatra by
the Society. The explorers report having passed through
a number of districts which had never been visited before
by Europeans, but through the resistance offered by one
of the native chieftains, the expedition has now unfortu-
nately been discontinued, and most of its members are
on their way back to Holland.

It is stated that the Russian Minister of Communica-
tions will shortly send a special expedition to the Amu
Darya district, to describe the new waterway formed by
the overflow of that river.

The New York Herald publishes a complete list of
positions on the Amazon and Madeira rivers which have
been determined by the United States Survey Expedition
in the corvette Enterprise, Commander Selfridge. They
are ninety-two in number. The survey has demon-
strated that it is possible for vessels drawing sixteen
feet of water to pass during nine months of the year,

and by careful navigation during the whole year, up
to St. Antonio, on the Madeira. The river is always
practicable for vessels drawing only eight feet. The
Upper Madeira is not safely navigable except between
December and July. Every evening the officers specially
charged with the duty landed and ascertained the lati-

tude and longitude of the halting-place, with reference
also to its bearings with respect to certain conspicuous
stars north and south, east and west. Six careful sets of

observations, at intervals, were made to determine the
rate of the chronometer. The charts compiled are to be
reduced and published at Washington.

NOTES.
We take the following from the Times :—At the meeting of

the Council of the Royal Society on Thursday last, the follow-

ing were nominated as council and officers for the year ensuing to

be proposed for election at the anniversary meeting of the Society,

which will be held on St. Andi-ew's Day, the 30th instant :

—

President, William Spottiswoode, M.A., LL.D. ; Treasurer,

John Evans, F.G.S., V.P.S.A. ; Secretaries, Prof. George
Gabriel Stokes, M.A., D.C.L., LL.D., and Prof. Thomas
Henry Huxley, LL.D. ; Foreign Secretary, Prof. Alexander
William Williamson, Ph.D. Other Members of the Council

—

Frederick A. Abel, C.B., V.P.C.S., William Bowman,
F.R.C.S., William Carruthers, F.L.S., Major-Gen. Henry
Clerk, R.A., William Crookes, V.P.C.S., Sir William Robert

Grove, M.A., Augustus G. Vernon Harcourt, F.C.S., Sir

Joseph Dalton Hooker, C.B., K.C.S.I., D.C.L., Vice-Admiral

Sir Astley Cooper Key, K.C.B,, Lieut.-Gen. Sir Henry
Lefroy, C.B., Lord Lindsay, P.R.A.S., Sir John Lubbock,

V.P.L.S, Lord Rayleigh, M.A., Charles William Siemens,

D.C.L., John Simon, C.B., D.C.L., Prof. Allen Thomson,
M.D., F.R.S.E. It will be remarked that Sir Joseph Hooker
has carried out his intention of retiring from the presidency.

Prof. Wijrtz delivered his Faraday Lecture on Tuesday
evening at the Royal Institution, and was entertained at dinner

last night at Willis's Rooms. We hope next week to give a full

account of the proceedings on both occasions.

Prof. Gyld£n, Director of the Stockholm Observatory, has

received the Cothenius Medal of the German Leopold- Caroline
Society of Science, for his important researches in astronomy.

We understand that, at a meeting of the Professors of

Queen's College, Cork, it was resolved to erect a memorial to

the late Prof. Harkness, in the form of a stained glass window,
in the Examination Hall of the College. It is understood that

the friends of the late professor in that city and elsewhere will

be invited to co-operate in raising the funds necessary for this

purpose.

Dr. O. Finsch, the well-known Bremen naturalist, is about

to start on a scientific tour to the Polynesian Seas ; the expenses

of the tour will be defrayed by the Berlin Humboldt Institution,

and Dr. Finsch travels at the special request of the Berlin

Academy of Sciences.

Our Paris correspondent writes that the Werdermann electric

light has attracted much attention there, and will very shortly

be tried at the office of the Temps. The Jablochkoff light is

still in operation at the Avenue de I'Opera, but will be stopped

at the end of this month, unless a new arrangement as to cost

can be come to. Indeed, our correspondent informs us, unless

the present price of this light is considerably modified, it is not

likely to keep its place.

Among the latest news about the progress of electric lighting!

is an account of an interview with Mr. Edison, given in the Neuf\

York Sun. His Electric Light Company proposes to light the

public buildings and private residences of New York with
I

electric lights. The electricity would be made by twenty orj

more engines, stationed in different parts of the city. Each;

station would have an engine and several electric generating
j

agencies. He thinks that the engines will be powerful enough
j

to furnish light to all houses within a circle of half a mile.j

He passes the wires right through the gas-pipes, and bringsj

them into the houses. "All that will be necessary will-I

be to remove the gas burners, and substitute electric burners.

The light can be regulated by a screw the same as gas. He I

does not pretend that it will give a much better light than

.

gas, but it will be whiter and steadier than any known light j
j

nor does he know now that it will be cheaper than gas.

To the question as to whether he could measure the amount of
\

electricity used, Mr. Edison said he had made no attempt]

to discover a meter. " I know that it can be measured, but it;

may take some to find out how. I propose that a man pay sc

much for so many burners whether he uses them or not. If \

find that this works an injustice why I shall try to get up a meterj

but I fear it will be very hard to do it." Mr. Edison says,j

according to the Sun, that
'

' electric generating machines could

be placed upon steamboats and locomotives, and the boats and

cars lighted by the action of the engines, but the instant that the

machinery stopped the lights would go out." Country towi

with the use of the electric generating machines, could be lighte

by water power. Any power could be used provided it was stror

enough to turn the shaft of the machine with the necessary rapidit

In an article on the subject of Electric Lighting in yesterday's

Times an account is given of an exhibition of a new electric

light by the Electro-Dynamic Light Company of New York on

the 29th ult. It is described as a very simple affair, consisting

of a small pencil of carbon a little larger than an ordinary

pin, connected by wires with an electric machine, and

inclosed in a hermetically sealed glass globe, which is filled

with pure nitrogen gas. The pencil of carbon is heated by the

electric current to a temperature of from 30,000° to 50,000°

Fahrenheit. In an atmosphere with which it cannot chemically

combine the carbon is practically indestructible, and the light is

therefore produced without any consumption of material. In

the experiments made five lights were placed in different parts of

the darkened room, and all were connected by wires with a small

electric machine. In an adjoining room a simple key was placed

in one of the three ordinary keyholes in one of the walls and

turned a little. Two of the burners attached to a hanging chan-

delier in the centre of the room immediately glowed faintly, and

as the key was turned still further around the glow increased

until a brilliant and perfectly steady white light was obtained.
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eyaal to the light of twelve ordinary gas jets. The key was

;a turned to another of the keyholes, and another of the

. ..nps was lighted up. In the same way the fourth and fifth

burners were ignited, and there resulted an exceedingly brilliant

white light, yet so soft and steady that it did not pain the eyes.

The lights were easily turned to any desired degree of brilliancy

—from that of a mere spark to a light of six times the intensity

of the common gas jet, that being the maximum power of

the lights in use. The company asserts its ability to easily fit

up lights equal to thirty gas-burners. By a very simple

"switch" in the wall the current of electricity is divided and

subdivided to supply any number of burners desired, the elec-

tricity reaching the switch from the generator through a single

wire. The light is turned on or ofif or regulated to any degree

ttierely by turning a key which operates upon the switch. The

plan is similar to that proposed by Edison. The diiSculty of a

meter has been overcome by the invention of a meter which will

record the number of burners used in any given house and the

number of hours each burner is lighted.

The Institution of Civil Engineers have, as usual, issued a

circular inviting communications on a number of subjects con-

nected with their department ; for such as meet with their

approval they award several valuable prizes. The circular may
be obtained by applying to 25, Great George Street, West-

minster.

Prof. S. P. Thompson lectured to an audience of 2,600 per-

sons in the Colston Hall, Bristol, on November 8, on the

Electric Light. The JablochkofiF candle and Wallace lamp were

amongst the systems shown in operation. The lecture is to be

repeated on the 13th inst. to the Avorking-men of Bristol.

We are glad to notice a little work which is being done at

Winchester, and which deserves commendation as a step in the

right direction by a corporation. Mr. P. S. Abraham, M.A.,

B.Sc, who has for two months been engaged in naming,

arranging, and cataloguing the different objects in the Winchester

City Museum, has sent in a report to the Committee, from which

we glean the following :—The zoological portion of the museum

contains some 1,700 objects, which have been labelled and placed

in their proper scientific positions by Mr, Abraham, This

number is made up of 70 mammalian animals, 430 birds, 50 rep-

tiles and frogs, 80 fishes, 50 specimens of corals, sponges, &c.,

and about 1,000 molluscs. There are, in addition, a few speci-

mens of articulated animals, and a small cabinet of insects.

.There is also a valuable collection of lichens—many from Hamp-
shire—and comprising 227 varieties. In the mineralogical room

Mr. Abraham has classified, labelled, and arranged two large

cases of minerals, which now contain above 1,200 specimens,

one case of rocks, with 300 specimens, and two cases of fossils

containing nearly 1,300 specimens. There are, besides, large and

valuable collections in various other departments, though Mr.

Abraham states they are very insecurely cased. We hope the

Corporation will adopt his recommendations. He observes that

the museum contains an excellent nucleus of specimens. The
collection coiild be easily improved and enlarged by a judicious

curator, by the exchange of duplicate specimens, of which there

are many, and by filling up gaps by purchase of the wanting

representative forms. In this manner, and without very great

expense, the museum might be made well worthy of the city of

Winchester. The Committee conveyed to Mr. Abraham their

*' unanimous expression of approval at the able manner in which

he has arranged, labelled, and catalogued the collection in the

City Museum."

Violent volcanic eruptions are reported from several of the

Aleutian Isles in the North Pacific. The news was brought to

Honolulu by whalers returning from the Arctic Seas through

Behring's Straits. The high volcanoes upon Amukta and

Tshegula sent forth gigantic columns of smoke and copious

streams of lava, and the same was the case with the mountain

upon Umnak, which reaches a height of 2,800 metres. On the

island of Unalashka an earthquake accompanied by a tidal wave
totally destroyed the village of Makushin on August 29.

A LARGE sea- and fresh-water aquarium is now in course of

construction at Leipzig. It will consist of about twenty tanks,

of whi ch nine are to contain marine animals. The capacity of

the tanks wiU vary from 350 to 800 litres.

Remarkable discoveries of Roman structures have recently

been made at Bonn, on the Rhine. It has been found that the

Castrum the Romans had established there by far exceeded in

extent and importance the celebrated Saalbm-g near Hombmrg.
Unfortunately the directors of the Provincial Museum of Bonn,

by whose orders the excavations were begim, were not able to

acquire the ground upon which the discovery was made, so

that archseologists must remain satisfied with the mere fact of

the discovery and the measiu-ements taken.

Near the Norwegian town of Hamar, at a farm called Stor-

hammer, some 1 70 silver coins have been found in the ground,

none of which are dated later than the year 1530. They are all

of Danish, Swedish, or Norwegian origin. At the same time

two silver spoons, a gold ring, and several small silver hooks,

were found. All the objects have been purchased by the Chris-

tiania Museum.

In 1880 there will be an international exhibition of sea and

river fishing-tackle at Berlin. The programme of the exhibition,

which will contain no less than nine subdivisions, wiU shortly be

sent to all interested in fisheries, both in Germany and abroad.

From the twenty-second annual report of the Sheffield Free

Libraries and Museum we are glad to see that in the reference

department a large increase has taken place in the demand for

books in the class of arts and science. Considerable additions

have been made to the museum.

The Natural History Journal, " conducted by the Societies

in Friends' Schools," for October 15 contains several interesting

papers on various scientific subjects. A new feature is the illus-

trations, which have been made by an ingenious, simple, and

inexpensive process, described in the first paper. One of these,

"Societies in Friends' Schools," is the Lisbum School Asso-

ciation, which sends us a very favourable " Fourth Annual Re-

port." We have also received a creditable Annual Report (the

eleventh) from the Metropolitan Scientific Association, which

meets at the Ward Schools, Aldersgate Street, on the fourth

Tuesday in each month.

We have received a well-arranged list of lectures to be given

in connection with the Hull Literary and Philosophical Society,

in which scientific subjects are given a large place.

The Gardener's Chronicle publishes the following abstract

from a letter recently received from Dr. Beccari, from Suma-

tra :—"I have very little time to spare, only to tell you of a

botanical discovery which I think is of some interest. It is a

gigantic Aroid, which can only be compared with the Godwinia

discovered by Secmann in Nicaragua, I have no books with

me, and I am not able to ascertain the genus to which it belongs,

especially as I have seen it only in fruit. I believe it to be a

Conophallus, and if so, I propose to name it Conophallus tita-

num. The tuber of a plant that I dug up is 1*40 m. in

circumference. Two men could hardly carry it ; they fell

down and the tuber was broken. I will secure some more,

and I hope to be able to forward them to Florence in good

state. Meanwhile I send you some seeds. From this tuber,

as in the genus Amorphophallus, only one leaf is produced,

which in form and segments does not much differ from those of

the above-named genus. But what different dimensions ! The

stalk at the base was 90 ctm. in girth, it was slightly attenuated
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at the apex, anl reached the he:;^ht of 3' 50 m. ; its surface

was smooth, of a green colour, with numerous small, nearly

orbicular dots, of a white colour. The three branches into

which it was divided at the top were each as large as a man's

thigh, and were divided several times, forming altogether a frond

not less than 3'io m, long. The whole leaf covered an area

of 15 m. in circumference. The spadix of a plant that I

found in fruit had the dimensions of the stalk already described ;

the fruit-bearing portion was cylindrical, 75 ctm. in girth, 50

ctm. long, and was densely covered with olive-shaped fruits 35-

40 mm. long and 35 rmn, in diameter, of a bright red colour,

each containing two seeds." This letter was addressed to the

Marquis B, Corsi-Salviati, who received at the same time a

number of seeds of this gigantic novelty. Many of them have

germinated, so that the species is secured to European

collections.

The Giffard great captive balloon was disinflated last week

without accident. The following statistics in connection with

the enterprise may be interesting. The Tuileries grounds were

opened to the public during 100 days, but the balloon was

unable to work owing to the state of the atmosphere during 30

days. The number of ascents was 1,023, the number of pas-

sengers 34,000. The number of pioneer balloons sent up 25.

During this period the sum of 840,000 francs was collected.

The expenses of building the balloons, of machinery, and

working, reached about 500,000 francs, so that the enterprise

was a financial success.

The Daily News Quebec correspondent telegraphs as fol-

lows :
—"After long study and many experiments Prof. Bell has

made an important discovery in connection with the telephone.

It is well known that the telephone has been a compai-ative

failure in England on account of the fatal induction generated

by the contiguity of other wires. Prof. Bell has discovered

simple and efficacious means whereby not only is induction

prevented, but the clearness and force of the telephonic vocali-

sation greatly increased. Prof. Bell tells me that practical

demonstration of the importance of the discovery will be given

in London as soon as the necessary preliminaries are complete."

We give this statement as published in the Daily News, though

it must be received with some caution.

A NATIVE Japanese paper states that besides the two docks

already existing at Yokoska, a third is to be built which will

accommodate the largest ships on the Pacific. It is expected

that it will be completed within three years, and the probable

cost will be about 55,000/.

From Stuttgart (E. Schweizerbart'sche Verlagsbuchhandlung)

is announced a second collected edition of Mr. Darwin's works

in twelve volumes, with 326 woodcuts, seven photographs, twelve

charts and tables, and a portrait of the author on copper-plate.

The publishing house of Hartleben, in Vienna, to mark the

seventy-fifth year of its existence, have issued a neatly- printed

catalogue of all the works issued by them from 1803 to the

present year. A very large proportion of these belong to the

various departments of science. The catalogue contains a

portrait of the founder of the house, and a sketch of its history.

From Mr. Murton's annual report on the Botanical and

Zoological Gardens at Singapore we learn that, both

botanically and zoologically, the Gardens ai-e in a flourishing

state. One of the most important sections of the gai-den, namely,

that devoted to the cultivation of economic plants, continues to

receive a large share of attention, patches of Liberian, Cape

Coast, and Arabian coffee have been planted, as well as cocoa,

China and Assam tea, and ipecacuanha. Castilloa elastica and

Manihol Glaziovii, both valuable rubber, or caoutchouc yielding

plants, natives of S?uth America, a3 well as the Sarsaparilla,

Alligator pear {Persex gratissinta). New Zealand Flax (Phoh
miuvi ienax), Cubeb {Piper Cuhba), Camphor {Caniphora

officinarum), Allspice {Eugenia Pimenia), and many others,

have been introduced. The Liberian coffee plants, sent to

Larut in 1875, are reported to be making good growth with

large healthy foliage, forming a great contrast to the Arabian

2offee growing beside it. The Salt Bush, which is referred to

two species of Rhagodia, namely, R. haslata and R. parabolicd,

has been introduced into Singapore. Both species are described

as possessing wholesome and nutritious qualities, and are much
\

relished by stock. The cultivation of the plants is said to be

very easy, and in consequence of the rapidity with which, when
protected from stock, they grow into large and handsome shrubs,

together with their capability of resisting both heat and drought,

are strongly recommended for cultivation. Besides the use as

fodder, in a fresh state, the plants might also be advantageously

given to sheep and cattle after being cut and dried, or in con-i

junction with other foods. In Singapore the plants seem better!

able to resist heat and drought than prolonged wet weather, but

it is anticipated that, when they become well established, they

will survive the effects of wet weather better. Mr. Murton

states that the object that will be kept steadily in view in the

working of the new economic garden is the introduction of new]

plants of economic value, andthoroughly testing their capabilities]

of production in Singapore before I'ecommending them for general]

cultivation, while it will also afford an opportunity to intending I

planters in the Malay Peninsula of seeing the various plants!

adapted for their cultivation, and the amount of success, or!

otherwise, attending each operation. In the Zoological de-j

partment little change has been affected to call for note.

The additions to the Zoological Society's Gardens during the
,

past week include two Arabian Baboons {Cynocephalus hama-

dryas), from Arabia, presented by Mr. C. Wood ; two Squirrel-

like Phalangers {Belideus sciureus) from Australia, presented by

Mr. E. S. Waller ; two Hooded Crows {Corvus comix), Euro-

pean, presented by Capt. F. II. Salvin ; a Burchell's Zebra

{Equus burchelli) from South Africa, a Yellow-Shouldered

Amazon {Chrysotes ochrojitera), a Blue and Yellow Macaw {Ara

macaco) from South America, a Dalmatian V>og{Canisfamiliarii\,

a Passerine Owl ( Glaucidium passerinum) ; two Variegate

Sheldrakes {Tadorna variegata) from New Zealand, six Sum^

mer Ducks {Aix sponsa) from North America, two Scarlef

Tanagers {Ratnphaccelus brasiliensis) from Brazil, two Grena^

dier Weaver Birds {Euplectes onyx) from West Africa, twcj

Java Sparrows {Padda orjzivora) from Java, two Domeiticl

Fowls {Callus domesticus) from Japan, deposited; a Nisna

Monkey {Cercopithecus pyrrkonotus) from Nubia, a Red-Fronte

Lemur {Lemur rufifrons) from Madagascar, a Mantchuriai

Deer {Cervtts mantchuricus) from Japan, an American Tantalum

( Tantalus loculator) from South America, purchased.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

An influential meeting was held last week in Liverpool tc

consider the report of a committee appointed at a previous meet

ing to draw up a scheme for the establishment of a college foi^

higher education in Liverpool. The committee have arrived a|

the following conclusion : that the most appropriate name wiF
be "University College, Liverpool," unless the name of

founder or large benefactor be adopted. The smallest staf

consistent with the objects should be composed of at least seveaj

professors and two lecturers, allotted as foUows :—Professor-

ships—Mathematics and experimental physics ; classical litera-

ture and history ; engineering, practical mechanics, and steam J;1

logic, mental and moral philosophy, and political economy H
modern literature and history ; chemistry, natural history (in^f

eluding botany, zoology, and geology). Lectureships— Jurisj

prudence and law ;
physiology. The stipend of each professof

ihould be reckoned at 3C0/. per annum (exclu?ive of a ihare
"
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*''e fees), which is about the average of the stipends in the

'eges recently established; and that of each lecturer at 150/.

; annum. A further sum will be required for class expenses

and for the general expenses of the college. A college consist-

ing of the staff recommended would therefore require a per-

manent income of at least 3,000/. per annum, necessitating a

capital of 75,000/. This estimate does not include the cost of

erecting any building for the purposes of the college, or the

rent which might have to be paid for the necessary accommoda-
tion pending such erection. The committee suggest the desira-

bility of deferring for the present the question of the government
of the college, and they recommend that the management be
placed in the meantime in the hands of a committee to be ap-

pointed by the adjourned town's meeting. The report was
adopted and a committee appointed to carry out its objects,

A MEETING was held on Monday, in the City, for the pur-

=e of formally constituting the "City and Guilds of London
titute for the Advancement of Technical Education." The
eting was, in fact, the first held by the Board of Governors

which the provisional committee of the Guilds had recom-
mended should be constituted as the supreme governing body
of the new institute. This body consists of representatives

from the subscribing Livery Companies, nominees from the

Court of Common Council, the Lord Mayor, and other
City officials, with a president and twelve vice-presidents.

The amount of available income already promised is over

12,000/., but it is anticipated that as soon as any actual progress
i-. made in the work, contributions will be given by the com-
panies who have not yet joined in the scheme. The pro-

posals which the committee have before them include the
establishment in London of a central technical school, the
establishment and assistance of evening classes, trade schools,

<S:c., and the development of a system of technical exami-
nations such as that now carried on by the Society of Arts,

All these proposals were made in the provisional com-
mittee's report, and it was proposed to carry them all into

execution as soon as sufficient funds were obtained. It was
stated at the meeting on Monday that the Commissioners of the

185 1 Exhibition were proposing to erect a building at South
Kensington in which would be included a technical school, and
it was, therefore, understood that either some arrangement
v>ould be come to with them or the execution of the proposals
connected with the London school would be deferred till it was
definitely knowm what direction the action of the Commissioners
wotild be likely to take. It may be assumed, therefore, that the

I proposals of the executive committee will embody the other
recommendations of the provisional committee, and will include
a detailed scheme for carrying them out.

The New South Wales correspondent of the Colonies states

that, in consideration of the necessity which is now felt] for

extending the curriculimi of Sydney University and augment-
ing its teaching powers, the Colonial Government have con-
sented to ask Parliament for an additional annual grant of

S,ooo/. This will enable the Senate to make the following
additions to the present coiurse of study :—Mental philosophy,
law, history, and English literature

; (2) all the education neces-

sary for the medical profession
; (3) a complete course of natural

philosophy, coupled with mechanics and engineering ; (4) the

;
addition of organic chemistry and metallurgy to the chemical
school ; and (5) biology, including anim il and vegetable phy-
siology. The Senate will also be in a position to establish a
faculty of science, and to confer the degrees of Bachelor and
Doctor of Science, and also degrees in medicine, on those who
have received their education in Sydney.

We have received a "Calendar" of Anderson's College,
Glasgow, containing much information as to the founder and

!
the curriculum of that useful institution. It shows that a very
complete and thorough education may be obtained there at a
very moderate cost.

SOCIETIES AND ACADEMIES
London

Zoological Society, November 5.—Mr. A. Grote, vice-pre-
I
sident in the chair.—A communication received from Mr. J. H.

I Gumey, F.Z. S., contained a memorandum from the late Mr. E.
!
C. Buxton, stating that Asturinula monogrammtca, observed on

I

the Eastern Coast of Africa, had a song which was heard morning

and evening.—An extract was read from a letter addressed to the
Secretary by Dr. A. B. Meyer, C.M.Z.S., respecting a sup-
posed new bird of paradise, obtained on the West Coast of
New Guinea.—An extract was read from a letter addressed to the
Marquis of Tweeddale by Mr. A. H. Everett, stating that
the anoa of Celebes (Anoa depressicorms), or an allied species,

was found in the Island of Mindoro, Philippines,—Prof.
Newton, F.R.S., exhibited and made remarks on a supposed
hybrid between the red grouse and ptarmigan, lately shot in
Sutherland by Capt. Houston.—A communication was read from
Mr. R. Bowdler Sharpe, F.Z.S., containing a description of a
new species of Indicator, with remarks on other species of the
genus.—A second paper by Mr. Sharpe contained a note on
Pceoptera lugubris.—A communication was read from Mr. G. B.
Sowerby, Jun., wherein he gave the descriptions of ten new
species of shells from various localities.—Mr. A. G. Butler,
F.Z.S., read a paper in which he gave the description of a
remarkable new spider, obtained in Madagascar by the Rev. W.
D. Cowan, for which the name of Ccerostris avernalis was pro-
posed.—A communication was read from Lt.-Col. R. H. Bed-
dome, C.M.Z.S., containing the description of six supposed new
species of snakes of the genus Silybura, family Uropeltidae, firom

the Peninsula of India.—A communication was read from
Mr. Edgar A. Smith, F.Z.S., containing the description of a
collection of marine shells, made by Capt. L. W. Wilmer, in the
Andaman Islands.—Mr. F. Moore, F.Z.S., communicated a
list of the lepidopterous insects collected by Mr. Ossian Lim-
borg in Upper Tenasserim, with descriptions of new species.

—

Mr. George French Angas, C.M.Z.S., gave the descriptions of
six species of bivalve shells in the collection of Mr. Sylvanus
Hanley, F.L.S., and of a Helix from the Solomon Islands.

Mr. Angas also read descriptions of ten species of Marine Shells
from the Province of South Australia. Mr. Angas likewise read
a list of additional species of marine mollusca to be included in

the fauna of the Province of South Australia, with notes on
their habitats and local distribution, in continuation of former
papers on this subject.—Dr. G. E. Dobson read a note on
Myxopoda aurila, a new form of chiroptera from Madagascar,
remarkable for possessing suctorial disks, as in Thryroptera.
Mr. Dobson also gave descriptions of some new or rare species

of bats based on specimens in the Museum of Naturab History
of Paris. To the new species the following names were given :

—

Fteropus germaini from New Caledonia, Cephalotes minor firom

New Guinea, Emballonura raffrayana from Gibolo, and
Schizostovta brachyote from Cayenne.

Cambridge

Philosophical Society, October 28. —Annual General
Meeting, Prof. Liveing, president, in the chair,—The following
were elected Officers and new Members of Council for the ensuing
year.—President, Prof. Liveing ; Vice-Presidents, Prof. Stokes,
Prof. Ne-vvton, and Prof. Clerk Maxwell. Treasurer, Dr. J.
B. Pearson. Secretaries, Mr. J. W. Clark, Mr. Coutts Trotter,
and Mr. J. W. L. Glaisher. New Members of Council, Prof.
Humphrey, Prof. Cayley, Mr. W. M, Hicks.—Prof Cayley
made a communication to the Society upon the transformation
of co-ordinates. He investigated the formulae for the transfor-
mation between two sets of oblique co-ordinates in three
dimensions, which, when presented in the notation of matrices,
assumed a very elegant form. The paper also contained
developments relating to certain expressions that were involved
in the transformation.—Mr. J. W. L. Glaisher made a com-
munication to the Society on Henry Goodwyn's " Tabular
Series of Decimal Quotients" and " Table of Circles " (London,
1823). The first contains the value, to eight decimal places, of
every vulgar fraction, whose numerator and denominator, when
the fraction is expressed in its lowest terms, do not exceed icoo.
This table, in which the fractions are arranged in order of
magnitude, was intended to extend to \, but only the first part,

which ends at ^, was published. The " Table of Circles
"

contains all the complete periods corresponding to the denomi-
nators, prime to 10, up to 1024. The object of the tables was
the conversion of vulgar firactions into decimals, the complete
quotients being shown. In the first table the fractions are

arranged in order of magnitude, and Mr. Goodwyn was thus

led to a remarkable theorem, viz., that if all the fractions in

their lowest terms having their numerators and denominators
both not exceeding a given quantity « be arranged in order of

magnitude, then each fraction is equal to the fraction formed
by adding together the two ntunerators and the two denominators
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of the fractions on each side of it. Thus if « = 5, the fractions

1 + 2
are \, \, \, |, J, \, \, \ |, and, for example, 1 = ----; also

4 + 5
the difference between any two consecutive fractions is equal to

unity divided by the product of their denominators. These
properties, discovered by Mr. Goodwyn, were afterwards proved
by Cauchy. Mr. Glaisher pointed out the gi-eat convenience of
the arrangement of the periods in Goodvvyn's tables, and ex-

hibited a table showing the number of periods corresponding to
every denominator up to 1000, and the number of figures in

each period. This table was obtained by vctual counting from
Goodwyn, and in every instance the product of the number of
figures in each period and the number of periods was found to

be equal to the number of numbers less than the denominator
and prime to it, as should be the case. After alluding to other
similar tables, und to tables by Gauss, Reuschle, Desmarest,
Shanks, &c., reference was made to the fact discovered by
Desmarest that the number of figures in the period of the
reciprocal of 487" is the same as the number of figures in the
period of the reciprocal of 487, or in other words, 10^^®= i

(mod 4872), In vol. iii. of Crelle Abel proposed the query,
"Can x>^-'^— \ (mod /x"), if ju be a prime and x less than /u?"
Jacobi replied and showed that 3^"=! (mod I1-), 14"®=!
(mod 29^) and iS^^Si (mod 37^). The case found by Des-
marest is the only one known in which the conditions of Abel's
question are satisfied for ;tr=io; in fact we have 10-= 1 (mod
3*) and 10"*^= I (mod 487-), and there is no other known ca.-e

in which 10/ -1= 1 (mod /^), p being a prime, although there
is no reason to suppose that such cases do not exist, and that
there is not some value of p for which 10/ -1= 1 (mod p^\.

Desmarest has verified that for values of p less than 1000 the
congraence lO^-^Ei (mod p-) is only satisfied for p— 2, and
p= i^?i'j. Mr. Glaisher also exhibited the first fourteen printed
pages of the factor table for the fourth million, an account of
the construction of which was communicated to the Society on
February 11, 1878.

Paris

Academy of Sciences, November 4.—M. Fizeau in the
chair.—The following papers were read :—Researches on the
stability of the ground and of the vertical of Paris Observatory,
by M. Mouchez. M. Wolf is occupied with the former ques-
tion. M. Gaillot has been studying the latitude given at differ-

ent epochs. The variations of a few tenths of a second in this,

at different times of the year, are thought due to the influence of
temperature either on the instruments, or (rather) on the astro-

nomical refractions, whose coefiicient has not yet been ade-
quately determined ; or they may be due to a systematic error
of the declination of stars distributed regularly over the twenty-
four hours of right ascension, these hypotheses being more
admissible than that of a variation of the vertical.—On the re-

ciprocal displacements between oxygen, sulphur, and halogen
elements, combined with hydrogen, by M. Berthelot.—Recipro-
cal displacements between weak acids, by the same. Two weak
acids opposed to each other divide the base, the division being

j

regulated by the state of partial decomposition of the two
j

salts dissolved, which depends both on the proportion
|

of water and on that of the corresponding acid.—On i

the reaction between mercuiy and hydrochloric gas, by JI.

Berthelot. 13*5 gr. of mercury and 48 cub. ctm. of pure hydro-
chloric gas put in a very resistant sealed glass tube and heated
to the highest possible temperature for an hour, yielded

a little over i cub. ctm. of hydrogen, indicating decom-
position of about one-twentieth of the hydrochloric gas.—Pre-
liminary note on the compound nature of the chemical elements,
by Mr. Lockyer. Be.-ides calcium, several substances considered
as elements are compounds.—On the native iron of Greenland
and the basalt containing it, by Prof. Lawrence Smith. He
gives an analysis of a memoir on the subject. He is convinced
the iron is of terrestrial origin, and in many cases so intimately

united with basalt that the felspathic and other crystals of the

latter penetrate the iron particles. The iron is probably a secon-
dary product formed by decomposing action of beds of lignite

and other organic matters which the immense basaltic dykes have
penetrated.—On a universal law relative to the dilatation of
bodies, by M. Levy, a reply to objections.—On the maturation of
the grain of ergot. The substance which plays the part of
sugar in this grain, the author finds identical with synanthrose,
the saccharine matter found vASynantherece, and more especially in

Jerusalem artichokes. It is the only saccharine matter present, and
It dimini hes rapidly in proportion as maturation advances (but

does not wholly disappear), being replaced by starch, formed
doubtless at its expense. Wheat, oats, barley, and maize, do-
not contain synanthrose, but cane-sugar. Thus one may readily
detect in flour the fraudulent addition of ergot flour.—On the
dangers of the use of methylic alcohol m industry, by M. Poin-
care. Animals kept eight to sixteen months in air, ever re-
newed, but charged with vapours of methylic alcohol, undergo
hypertrophy and fatty degeneration of the liver, a like alteration
of the muscular fibres of the heart, epithelial cells, uriniferous
tubes, and the lung cells, also congestion of the nervous centres,
&c.—M. Gelis stated that, owing to lar^e demand, he proposed
manufacturing 200,000 kilogrammes of sulphocarbonate of potas-
sium (for phylloxera) for the coming year, and he de>ired the
Academy to obtain from the railway companies reduced prices
of transport.—Mr. Warton presented a marine compass with
nickel needles.—On the direction of the vertical of Paris
Observatory, by M. Gaillot. See first paper.—On a simple
property, characterising the mode of distribution of weight
of a solid, placed on an elastic horizontal ground, be-
tween different parts of its base, when the latter is a
horizontal elhpse, by M. Boussinesq.—On certain ordinate
series with reference to powers of a variable, by M. Appell.

—

On the rectification of a class of curves of the fourth order, I

by M. Darboux.—On an iodised derivative of camphor, by M.
Aller. The formula is C10H15IO.—On the region of the solar
spectrum indispensable to vegetable life, by M. Bert. The part
thus necessary to life is that between the lines B and C ; but
it is not sufficient ; for behind red glass plants may live, indeed,
long, but they get elongated to excess and slender, with narrow
and little-coloured foliar limbs ; the blue and violet rays rectify
this.—On relations presented by phenomena of motion proper
to reproductive organs of some phanerogams with cross and
direct fertilisation, by M. Hffickel. Motion provoked in both
male and female organs seems to serve physiologically for cross
fertilisation, while spontaneous motion assumes direct fertilisa-

tion in plants which are not sensibly profited by crossing. The
former oftener characterises the more highly- organised plants,
the latter seems proper to the less highly-organised.—Repro-
duction of felspars by fusion and prolonged maintenance at a
temperature near that of fusion, by MM. Fouque and Levy,
The experiments here described were on oligcclase, labrador,
and albite.—On two specimens of natural crystals of sulphate]
of magnesia (epsomite) of remarkable dimensions, by M. D«
Rouville.
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MATHEMATICS AT CAMBRIDGE.

THE Cambridge Examination for Mathematical

Honours has for a long time enjoyed a high re-

putation, especially among Cambridge men, who have

been accustomed to point to it as the model of what

an examination should be. The credit thus claimed

has been in past times more or less deserved, but to

what extent it is so now is a question on which there

may be variety of opinion. Like every other institution,

the practical usefulness of which depends upon the ease

with which it can adjust itself to external conditions, the

Tripos examination must undergo changes to meet cor-

responding changes from the outside ; and there may
come a time when the external conditions operate so

powerfully that mere modifications are insufficient, and

when the changes made must be both radical and ex-

tensive. The old Tripos system has recently been put

to a severe strain, and it is admitted on all hands that

the result has proved unsatisfactory. We propose to

inquire into the causes which have brought this about,

and to discuss the measures by which it is hoped the

evil will be met.

It may be laid down as a fundamental axiom that a

university honours examination should be in harmony

with the studies of the candidates, and that it should be

reasonable in its demands upon them. What the very

best students may be expected to answer after faithful

work during their undergraduate course should clearly

be taken as a guide in fixing a superior limit to the

number and difficulty of the questions. Nor should this

estimate be pitched too high, because there are other

subjects of interest and study besides mathematics, in

which it is desirable that even the best of young mathe-

maticians should engage, and an education based on

mathematics alone must necessarily be defective.

If we accept these propositions we must admit that the

estimate of what is reasonable towards the candidates

was very different fifty years ago to what it is now. One
cannot help looking back with regretful eyes on the Tri-

pos questions of that time, so remarkable for their sim-

plicity and elegance, as well as for the happy appreciation

of the degree of difficulty such questions should possess.

The questions of more recent times, although they are

often to be admired from an aesthetic point of view, are

in many instances far beyond the reach of any but the

very best men, and may be described as being somewhat

too difficult and elaborate.

There are obvious reasons why, as time goes on, the

questions should become more difficult ; stiU it would be

interesting to trace the changes over some considerable

period, so as to be able to explain how the Tripos ex-

amination has reached its present form. The changes

must have been of a gradual character, because the tra-

ditions and customs of the examination have been faith-

fully transmitted from one set of examiners to the next.

One can see, however, that if any particular person were

to examine often, as has occasionally happened, or if

several persons of like tastes were to examine together,

*e should find the questions displaying a particular bia?.

Vol, XIX.—No. 473

When this should occur, the studies of the candidates

would receive the same bias, and particular^branches of

mathematics would thus be pushed for a time into undue
importance. So much was this the case about the year

1864 that Sir G. Airy, when delivering the Rede lecture

in the Senate House, went out of his way to denounce
the excessive attention given in the University to certain

branches of pure mathematics.

We can thus imagine the Tripos examination based

upon the traditions of its predecessors, yet continuing

to grow both in extent and difficulty, and with some of

its features perhaps somewhat exaggerated. In 1873 a
great change had to be made. The University, feeling

it was not creditable to it that so little encouragement

should be given to the higher branches, and especially

to the great modem subjects of mathematical physics,

determined that those subjects should be introduced into

the Tripos examination. The additions thus made, be-

sides considerable extensions in the subjects already

existing, included, amongst others. Elliptic Functions,

Electricity, Magnetism, and Heat.

It was thought that in thus extending the examination

the students would have a choice of subjects, and that

their course of study would thereby be rendered more

interesting than it was before. It was certainly never

intended that the burdens under which the Tripos can-

didate was already staggering, should be increased upon

him. But how were these changes met on the part of the

students and on the part of the teachers ? The imme-

diate result seemed to be that the best candidates at-

tempted to know something of all the subjects. The
examiners in 1874 were careful to watch for indications

as to whether the candidates had devoted themselves to

special groups, but they reported that there was no

evidence to that effect. The University thereupon passed

a Grace enacting that the number of questions in the

higher subjects should be increased, the object being to

supply a sufficient variety so that a candidate who had

confined his studies to a limited group might reasonably

expect plenty to occupy him in the examination. This

provision has continued operative down to the present

time, but it does not appear to have produced the salutary

effect intended. There is much reason to fear that the

best candidates still push their way through most of the

subjects, whilst the next best struggle as far in the same

direction as they can.

There is then a well-defined evil^ to be remedied.

For no one can deem it a good education where the

student is carried, necessarily with rapidity, over a variety

of subjects, many of which he must therefore very imper-

fectly comprehend. What changes in the examination

are proposed to the University as a remedy we will pre-

sently describe. Meanwhile let us glance at the position

of the teachers in their relation to. the new state of affairs.

It must be admitted that the great changes made in

1873 found the college lecturers unprepared. There were

only one or two of them who ventured to expound the

new subjects to college classes. The students were there-

fore compelled to depend upon the private tutors, and

thenceforth the selection of groups became difficult, if not

impracticable. The fact we have just mentioned was, in

truth, a misfortune in ifiore ways than one. For the

new subjects, and, indeed, the higher subjects generaUy
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admit of being really well taught only by men specially

devoted to them, which clearly the private tutors as a class

could not very well be. The higher subjects must accord-

ingly for some time be taught in an uncertain way, and
meanwhile we are deprived of the evidence, which would

have been useful in the present emergency, as to how
the Cambridge system would work if these subjects

were completely in the hands of the lecturers, as they

should be.

As between college lecturers and private tutors we have

some reason to hope that one effect of the introduction of

the new subjects will be that the former will rise in im-

portance and the latter will, at least relatively, decline.

We wish to write nothing but good of the private tutors

personally, but if that result should really take place we
should regard it as a decided boon. There may be some
cases in which private tuition may have merits of its own,

but for the ordinary student to have a private tutor per-

petually at his elbow when he meets with a difficulty is to

give him the worst possible education. In like manner
we do not admire the system of more than paternal super-

vision practised by many of the college tutors over their

pupils, the natural effect of which is that the pupil is not

allowed to act or to think for himself. He is perpetually
j

asking and getting advice about very trifling matters, and i

receives a great amount of what is called individual atten-

tion on a variety of subjects. But though he may thus

gain a little knowledge, if he ultimately learns habits of

self-reliance he learns them from other sources.

If the system of private tuition could be done away with,

and if more vigour could be instilled into the collegiate

system of lecturing, so that complete and adequate courses

of lectures could be given, there would be a healthier tone

and spirit in the studies of the University, and we are con-

vinced the students would learn more and, learn better.

In proof of this we may state that the most successful of

the private tutors in mathematics really do what ought to

be the work of the college lecturer ; that is, they deliver

lectures to their classes and examine written work for

them. We may also state that in the department of

classical studies most of the students depend solely upon

the college lectures.

We have made these remarks because it seems to us

that the Tripos examination is only one phase of the

broader question of the whole system of mathematical

teaching. Certain proposals will to-day be made to the

University, and if these be carried the scheme of college

lectures will have to be remodelled : if at the same time

a new spirit and energy could be infused into them, it would

be a good thing for Cambridge teaching.

The proposed alterations in the examination may be

briefly described as follows :—The subjects are in the first

place thrown into two grand divisions. On the one side

there are what may be called the easier subjects, cover-

ing all the ground which a moderately good candidate,

whether his tastes incline him towards analysis or physics,

may be expected to take up. On the other side there are

the higher subjects of pure mathematics and physics.

It is proposed that those two divisions should constitute

the subjects of two distinct examinations.

The examination in the first division will, as regards

class lists, take the place of the present Tripos, that is, the

results will be given in the old form of Wranglers, Senior

Optimes, and Junior Optimes, arranged in order of merit.

This examination will take place in the June of the third

year of residence, and only the Wranglers will be per-

mitted to take up the second examination.

The subjects of the second examination which will take

place in the following January are subdivided into four

groups, and the results upon them will be given in classes,

the names in each class being this time arranged in alpha-

betical order. It will be possible to attain a first class by

doing well in one or two groups.

Those who bear unqualified hostility to competitive ex-

aminations, especially in their intensified form, when they

are followed by an order of merit, will probably be satis-

fied for the present, hoping that at some future time they

will succeed in abolishing the order of merit entirely.

There are others who approve of the proposed changes,

and who yet think that when confined within reasonable

bounds such competitions can do no harm and may do

good. Undergraduate human nature being as it is,

a good contest, even such as can be had in a Tripos ex-

amination, is rather enjoyable than otherwise, and brings

out qualities which are worth reckoning for something.

It is also a good thing that an undergraduate should learn

to have a piece of hard work well done in a given time.

What has to be seen to is that the competition does not

react injuriously on the course of study. There are

many reasons which commend the proposed changes in

that connection, and to one or two of these we will now

advert.

In the first place, the higher subjects are not suitable for

purposes of examination, because the questions which are

likely to be put on them require long work and probably

much reflection. It is good, therefore, not only that these

subjects should be studied leisurely, but that the element

of hurry should be as far as possible excluded from an

examination upon them. It is true that the last remark i

will apply also to the lower subjects, but we are to con-|

sider that the latter subjects which usually consist of a fe\i

simple principles, admitting of an almost infinite varietj

of simple applications, are in a measure the tools of the

mathematician who ought to be well skilled and expert ii

their use.

Again, if there is to be strict competition it is as well

that the area should be narrowed and that the combatant^

should meet one another on common ground. In the pre

sent state of things that cannot be, but under the proposed

system it will be possible for a clever lad who has read

but Uttle when he enters the University, to hold his owi

against a competitor, his inferior, who does not begin hi^

undergraduate course till he has been pushed, or ha|

plodded on a good way towards his mathematical degree."

The opponents of the proposed changes affirm that the

Tripos will lose its prestige, and that the students under

the new system will entirely neglect the second examina-

tion. It seems sufficient, in answer to the first of these

objections, to point out that the first examination will not

be so insignificant either in extent or difficulty, as not to

compare in those respects with the Tripos examination of

forty or fifty years ago. And as to the best students neglect-

ing the second part, that is a circumstance which seems

very unlikely to occur, but the colleges will have the matter

in their own hands, and it is to be expected they would be

patriotic enough to refuse their fellowships and certainly
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their lectureships to students who had not distinguished

themselves in both parts.

It is impossible to touch on all the points which sug-

gest themselves in connection with this question, but we
' TV point out in conclusion that the exaaiination in

nbridge has to adapt itself to two classes of candidates,

: There is the class who may be called professed

. -hematicians, because they spend their lives in culti-

ing mathematical science and in teaching it to others,

. there is the class who abandon their mathematics as

n as their undergraduate coiu-se has terminated. Of
: former class we believe that their tastes and the ne-

iities of their position will alike carry them beyond
: subjects of the first examination. In the case of the

:nd class, which is a large one, it is undoubtedly a
= e thing to restrict their studies within the limits of the

er subjects. For under the present system, in their

emess to secure good places they attempt subjects

;h are either beyond their powers or their oppor-

::ies, and so fail to gain the advantages which a strict

.:hematical training is supposed to afford.

''CRAM'' BOOKS
'es on Physiology,for the Use of Students Preparing
r Exatnination. By Henry Ashby, M.B. (London :

Longmans, Green and Co., 1878.)

T^HIS book, being a fairly creditable and careful speci-

men of its kind, seems to offer a fitting opportunity

denouncing the whole class of "cram " books of which
.. is a member. It purports to be notes on physioIog>-,

compiled originally, while the author was a demonstrator
" the Liverpool School of Medicine, for the use of those

ients of the school who were preparing for the primary

examination of the College of Surgeons ; and it is con-

fessedly based upon Fosters " Physiology " and the two
chief anatomical text-books used in England. It is a

ismall i8mo of about 230 pages, clearly printed in a large

type, and it contains a niunber of condensed and dog-

matic statements in all departments of physiology. It is,

we rejoice to be able to say, written perspicuously and
- -^mpiled with evident care. Most of what Mr. Ashby

: read in Foster he has accurately digested and dog-

-.aatised. But though he has thus almost disarmed
criticism as to his particular book, the book still remains

mfected with the \'ices of its class ; it is a delusion and a

snare to the student ; and we heartily wish Mr. Ashbj^'s

talents had foimd a worthier object for their exercise.

"Notes" are imdoubtedly of the greatest value to a

:lent—nay, they are indispensable, if he is to acquire

^ -arge view of his subject ; but they are only valuable

when the student has compiled them himself from the

larger text-books, or, better still, from original memoirs,
or when he has seen them digested and set down, so to

speak, before his eyes by his teacher. Each of the sen-

tences in his book Mr. Ashby doubtless could and would
make the text of a lucid explanation in his lectures or

demonstrations. He would lay before his hearers the

different views of obser\-ers on difTerent physiological ques-

tions, as he had learnt them, and, balancing the evidence,

(he would abstract for them a trustworthy judgment in a
icareful and concise statement : and the student who
took down his notes, on re-reading them, would have the
whole discussion refreshed in his mind with more or less

vividness—would, in fact, have almost all the benefit of

condensing the notes for himself. But when these concise

statements or formulae are put into the hands of students

w^ho have not been thus prepared for them, the case is

wholly difTerent. Aladdin has the lamp, indeed, but he
can conjure up no powerful genii with it.

But if this were all we might be content to let books
like this sink to their o\\-n level; their inutility would
lead to their speedy death. But while the good student

would never for a moment think of reading notes that he
had not made himself, or if he did read those of another,

would quickly find out the cause of their uselessness to

any one but their author, the bad student is misled to

believe that 230 small pages of fair-sized type contain

the whole of the physiology that he needs ; he looks

through the hst of contents and finds set down there

almost every physiological fact and problem of which he
has ever heard,^and he naturally concludes that he has

only to equip himself with this little book in order to cope

with his examiner.

Mr. Ashby' s book, admirable for the purposes of his

own students, is useless or worse than useless to the

students of any other teacher
;
published to the world, it

is like a creature in an improper medium, and we are

constrained to wish that, with all similar books, it may
quickly meet the usual fate of creatures so circumstanced.

After this we need not say much about the book itself.

On the whole it is well done. The histological sections

are decidedly the weakest. The " ossification of bone ''

(p.

29), and the "development of tooth " (p. 107) might as well

have been omitted altogether, as put in so meagrely. The
extremely important histological researches of Heiden-
hain on the pancreas seem to be ignored on p. 16, where
"probabihty" only is allowed to the elaborating func-

tions of glandular epithelia. The pigment layer of the

eye on p. 17 is assigned to the choroid coat instead of to

the retina, and again on p. 194. No nucleus is given to

striated muscular fibres on p. 8r. On p. 179 Prof.

Ferrier's name is put down at the end of a paragraph as if

he were the prime authority for certain facts regarding the

corpora guadrigemina, which we rather owe to Flourensj

Longet, and Goltz. These errors are not of vital import-

ance, and some of them have probably been due to inad-

vertence. But there are two more mistakes which are of

greater weight, and show the danger of mere book-making.

On p. 34, where the properties of muscle are discussed, we
find that " On contraction ... O is absorbed and COj-

. . . given off." This is left imexplained here and in the

rest of the book. What Mr. Ashby doubtless meant
was that diuring contraction more arterial blood passes

into muscle, and more O is taken up than during rest,

while CO, is at the same time emitted ; but, in the above
unguarded way of statement, the fundamental fact of the

independence of the actual absorption of O and dis-

engagement of CO2—a fact of the utmost moment in

our conceptions of muscular work—would seem to be

passed over. Again, on p. 168, under nervous conduc-

tivity, we have the curious statement that "the axis-

cylinder probably conducts the impression, the medullary

sheath acting as a sort of insulator to prevent the cur-

rents from becoming mixed and confused"—a physical

explanation which no physiologist would now for a

moment think of offering.
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LETTERS TO THE EDITOR
[The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, or

to correspond with the zvriters of, rejected manuscripts. No
notice is taken ofanonymous co?nmunications.

[The Editor urgently requests correspondents to keep their letters as

short as possible. 77ie pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com-

munications containing interesting and novel facts.l

The Divisibility of the Electric Light

^ The English and American periodicals devoted to electrical

science now announce, " on authority," that the electric light

discovered by Edison is a light by incandescence. If this be

true there is nothing new or startling either in the discovery of

the light or of its divisibility. Lighting by incandescence has

been studied for a long time ; indeed, it has been studied much
more thoroughly than any other kind of electric lighting. Thirty-

three years ago a method of producing and sub-dividing the light

was patented in England by a Mr. King. The light was pro-

duced by heating to white heat in a vacuum, by means of the

electric current, either platinum or carbons ; and, the specifica-

tion adds, '
' when the current is of sufficient intensity, two or a

larger number of lights may be placed in the same circuit." For
some years after this discovery several improvements on King's

invention were patented in America, France, and England

;

"but," says M. Fontaine, "none of these appear more complete,

more explicit, and more practicable than King's ; it is, then,

useless to continue our nomenclature. " The principle of lighting

by incandescence, although not neglected or forgotten, seems to

have made but little progress until 1871, when M. Lodyguine

showed an experiment in the Admiralty Dockyard in St. Peters-

burg, when he divided the circuit into no less than two hundred

lights. This natui-ally made a great sensation at the time—as

great a sensation as that caused by Mr. Edison's telegram of the

7th ult. The Academy of Science awarded to M. Lodyguine

the large Lomonossow prize of 50,000 roubles. A company was
formed in St. Petersburg with a capital of 200,000 roubles, and

the excitement in Europe was then almost as great as has been

witnessed in England lately. It was soon found, however, that

Lody^uine's discoveries, like those of his predecessors in the

same field were, after all, impracticable, and that his illimitable

division of the light, however ingenious, was only a fanciful

experiment. Every penny subscribed to the company referred

to was lost, and Lodyguine's great discovery is now, where it

was then—in his laboratory.

It has, however, been urged "that 'these 'early inventors of the

electric light knew only of the galvanic battery as a generator of

a powerful current, and that had they known of the Gramme
machine, or other dynamo- or magneto-electric machine, the

results might have been different. The remark, however, only

applies to King and the improverswho immediately succeeded him.

The great division of the light by Lodyguine, to which reference

has just been made, was in a circuit produced by two " Alliance"

»nachines. Even, however, if such were not the case, there are

at present before the world, in more or less detail, four recent

inventions for the production of a divided light by incandescence.

These are the inventions of M. Reynier, of M. Arnaud, of Mr.

Edison, and most recent of all, M. Werdermann. From the

way in which these discoveries—if they are discoveries—have

been ushered into the world, it is found that great claims are

made on their behalf, and there are, therefore, naturally great ex-

pectations on the part of the public in regard to them. It cannot

be urged now in mitigation of the shortcomings of the incan-

descent light, as it has been urged in the past, that it has not had a

fair trial, on the ground that the lamps in existence were im-

perfect in conception, and complex in construction. The lamp
of M. Reynier seems admirable in its way, and if light by
incandescence were to be the light of the future, the claims of

this lamp would have to be very carefully considered, and, in

any ca-e, it will certainly hold an important place in all investi-

gations into the subject. The lamp of M. Werdermann appears

to be identical in principle with, and only slightly different in

detail from, that of M. Reynier, and we may fully expect that

the>e inventors will have to come to terms with each other—so

much alike are their inventions. Of the details of Mr. Edison's

invention—if there are any, nothing is known beyond the fact

stated in the Scientific American, that it is a light produced from
a spiral of incandescent platinum ; while the reports in the

American daily press show such an effervescent ignorance of the

fundamental principles both of electricity and of dynamics, that

no reliance whatever can be placed upon them.

Experience, then, has shown that a light by incandescence

comes before us in a very questionable shape, and it is essentially

a light which discourages the notion of its practical application.

The question indeed may be very properly asked : How is it that

light by incandescence has always provedjsuchan utter failure?

It has had a period of thirty-three years in which to develop
;

it has been divided into various lesser lights, numbering from

two to two hundred : and it has arrested the attention and taxed

the skill of the greatest electricians in the world. How is it that

it is obliged to give way to light by the voltaic'arc ? The answer

is at hand. The light by incandescence can only be obtained and
divided by a great sacrifice of light and power. This is impera-

tive from the fundamental principles of electrical science. The
diminution according to the "square," and not according to

simple proportion, applies to electricity just as it applies to light,

heat, sound, gravitation, and other physical phenomena. Thus
if a circuit be divided into two branches whose resistances are

equal, a current of half the strength passes through each branch,

producing at the point of resistance, not half the light, but only

a quarter, because the effect follows the square of the current

strength. If the current had been divided into three equal

branches, in each branch only one-ninth part of the original

light would be obtained, and so on ; so that if an electric light

of 1,00c candles were divided into ten equal lights, the result

would be ten lights of ten candles each, instead of one of i,ooa

candles. When this law is borne in mind, and when it is also

remembered that to produce the electric light by incandescence

at least one-half of the current is lost, it will easily be imagined

what a wasteful hght it is. Recent experiments prove this. It

was recently stated, in reference to M. Werdermann's incan-

descent light, that he produced two lights of 320 candles each

(total, 640 candles), with a prime mover of 2 horse-power ; and

this was considered a great result—as indeed it was for an incan-

descent light. But how this sinks into insignificance when com-

pared with the results of lighting by the voltaic arc. A few days

ago M. Rapieff", with two of his regulators and a small Gramme
machine known as the M machine, and which M. Gramme says

requires only l§ horse-power, produced two lights, which, when
carefully measured by the photometer, were found to be ' each

equal to i, 150 candles, or a total of 2,300 candles, while with one

of M. Gramme's A machines, requiring 2| horse-power, a light of

6,000 candles can be obtained from one of M. Rapieft's regu-

lators. Some experiments detailed in M. Fontaine's book on
" Electric Lighting " gave a similar result. M. Fontaine's ex-

periments with an incandescent light show that, under the most

favourable circumstances, with a Bunsen battery of forty-eight

cells, eight inches high, the diminution of the sub-divided light

was so great that, where he put five lights in one circuit, he only

obtained a total illuminating power of a quarter of a burner,

with four lamps only three-quarters of a burner, with two lamps

six-and-a-half burners, and with one lamp fifty-four burners.

These numbers give the following ratio : i, 3, 8, 26, 216, thus

showing how rapidly the light diminishes when divided. With
the voltaic arc, however, and with the same battery, he was

able, by a Serrin lamp, to obtain a light of 105 burners.

It will be seen, then, from what has been above stated, that

the production and the divisibility of the light by incandescence

is a very wasteful process—so wasteful, indeed, as to render its

practical application impossible for general lighting. If, there-

fore, all Mr. Edison has to announce to the world is that he has

succeeded in dividing an incandescent light—and the announce-

ment that such is so is made on authority—his discovery amounts

to very little. Both the light and its divisibility were discovered

long ago. It will easily be seen that it is not in that direction

that any great practical results can be obtained. The voltaic

arc supplies the only divisible light of any utility and economy,

and it is in its development that any real progress must be looked

for. William Trant

Duplexing the Atlantic Cable

I HAVE read with surprise in your number of the r4th inst.

(vol. xix. p. 38), an article, in which it is implied that the

application of the duplex method of signalling to an Atlantic

cable has now for the first time been successfully accomplished

by Mr. Stearns.

The publication in the Times of Sir James Anderson's letter

on " the duplex system in telegraphing," on the day after the

publication of your article, was a coincidence of which I trust



Nov. 21, 1878] NATURE 53

you will in fairness allow me to take advantage, to prove

that your article does scant justice to Mr, Steams' predecessors

in the application of the duplex system to long submarine

cables, and that their success has been something more than
" only partial " in the opinion of those who have employed their

system.

Mr. Steams' first success on a long cable dates from a

few days ago. In Febraary, 1876, Dr. Muirhead and myself

obtained experimentally a perfect balance on the Suez-Aden

cable, which, though shorter in miles, is electrically longer than

either of the Anglo Company's cables from Yalentia on which

Mr. Steams has worked.

In March of the same year Mr. J. Muirhead and myself

duplexed the Marseilles-MaJta cable, which, though only 825

miles in length, is worked by Sir W. Thomson's syphon recorder,

and our system has been in commercial operation on the line

ever since.

Early in 1877 Dr. Muirhead applied the system to the Aden-
Bombay Cable, which is longer in miles and far longer electrr-

cally than either of the cables from Valentia, and since that time

this line, as well as that from Suez to Aden, has been worked
"duplex" whenever the traffic required it, to the entire satisfac-

tion of the company.
Next, as to your remark that " Mr. Muirhead has been at work

duplexing the Direct United States Cable with some prospect of

success," the facts of the case are these :

—

The cable, in its linear measurement, exceeds the longest

Valentia cable by 543 miles ; electrically it is twice as long.

It is worked with the mirror galvanometer, and not with the

recorder, and these circimistances render the difficulty of obtain-

ing a duplex balance upon it immensely greater than upon any
of the other lines referred to.

Notwithstanding the difficulties mentioned. Dr. Muirhead and
myself, in April last, obtained a perfectly satisfactory balance,

enabling us to transmit sixteen words a minute in both direc-

tions at the same time, between Ireland and Nova Scotia,

a cable distance of 2,420 nautical miles. Herbert Taylor
7, Pope's Head Alley, Lombard Street

P.S.—Since writing the above my attention has been called

to Nature, vol. xv. p. 180, containing an article on this subject,

in which the applications of Muirhead's system to some of the

cables referred to in my letter are spoken of as being the first

practical successes in submarine duplex telegraphy.

Remarkable Colour-Variation in Lizards

Mr. Wallace's observations in Nature, vol. xix. p. 4,

on a black variety of the common lizard of Capri, as met with

on the neighbouring islet of Faraglioni, induces me to refer to a

similar appearance in the lizards frequenting the islet of Filfla,

on the southern coast of Malta. As recorded in my book,
" Notes of a Naturalist in the Nile Valley and Malta," p. 80, I

have stated that diu-ing a visit to Filfla I was surprised to find

that all the lizards on the rock were a beautiful bronze black and
so much tamer than their timider brethren on the mainland.

Many individuals were so tame that they scrambled about our

feet and fed on the refuse of our luncheon. I subsequently sent

specimens of this variety, or rather race, to Dr. Giinther,

j

F.R.S., who pronounced them identical with the Podarcis muralis,

so extremely plentiful in Malta and Gozo. Now although the

denizens of the two latter islands present divers shades of colour-

ing, I never observed (and I looked carefully during several years)

a black or dark-coloured individual. Filfla is about 600 yards in

circumference and three miles distant from Malta. It is formed
of the upper miocene limestone, and marks an important fault

or down-throw which runs along the coast of Malta opposite,

by which, as seen in the sketches Figs. I and 2 of the work re-

ferred to, it appears clear that the severance took place long subse.

quent to the days of the pigmy elephants, hippos, giant dormice
and tortoises, whose remains have been found in such abimdance
in the crevices of the rocks -opposite Filfla. There is no
verdure on this bare rock-islet, the surface of which is dark-
coloured, whilst its crevices shelter the lizards and furnish abodes
for the nests of Manx and cenereous shearwaters, whose docility

at the breeding season is equally remarkable, both reptile and
;
birds being like their compeers of Enoch Arden's island, "so

I wild that they were tame."
I Probably the dark colouring is protective, and thus consorting
well with the surrounding surfaces, would tend to preserve them

from the harriers, buzzards, and hawks which tarry in the
Maltese Islands during the spring and autumn migrations

November 11 A. Leith Adams

The remarkable case of local colour-variation in lizards com-
municated by Mr. A. R. Wallace to Nature (vol. xLx. p. 4),

had already been investigated by Dr. Theodor Eimer, an abstract

or translation of whose memoir on the subject, entitled " Lacerta

muralis csmlea, a Contribution to the Darwinian Theory," is

to be found in Ann. andMag. Nat. Hist., 1875, 4th ser., vol.

xvi. p. 234. J. Wood-Mason
54, Claverton Street, S.W., November 16

The Drought

At the present time, when more attention is paid to the influ-

ence of meteorological phenomena upon society, it would be
useful to give some information as to the bearing of the local

droughts and famines on our trade and the prospect of its revival.

The China and Indian trades have not yet recovered. The
droughts have also affected Egypt and Morocco. In the West
Indies, Guiana, Venezuela, Colombia, and Brazil they are still

operative.

They act to prevent the growth of produce, and in many
countries, by reducing the water-ways, they impede its ship-

ment. The people cannot consume our imports, the transit of

which is in some cases impeded. The whole of these difficulties

affects the exchanges and interferes with the money market and
remittances.

The severity of the crisis is abating, but we can hardly feel

assured of the revival of trade in Europe and the United States

till there is a complete recovery over the vast areas of producing
and consuming countries.

Thus the study of meteorological phenomena and facts acquires

a new value for practical men and society at large, as stated by
Prof. Jevons in your last number, Hyde Clarke

Sewerage and Drainage

In Nature, vol, xix. p, i, you touch upon a most important

point in sanitary engineering which I have for ten years been
striving by every means in my power to press upon the public,

and I therefore venture to trouble you with a few lines on the

subject.

The most important argument in favour of the exclusion of

storm water from sewers consists, as you say, in the liability of

road detritus to form deposits on the wide flat surface of any

! channels large enough to convey to one point an exceptionally

j

heavy fall of rain over the area covered by a town, and the in-

[

evitably slow course of the infinitely smaller volume of sewage
; flowing or stagnating in dry weather along the same channels.

j
When separate sewers are provided for sewage they can be

made of such smaller capacity as to keep up a constant flow

i from the houses in which the sewage is produced, to the land

\
upon which it is to be purified, because the volume of liquid

! will very nearly correspond with the water supply, and the
'' engineer has safe data upon which to adjust his means to the

I
desired end.

i In every town there are, or were, lines of natural watercourses,
' and if the scavengers' work is properly done the rain-water from
i roofs and streets may safely be discharged into any of these by
short lengths of drains, less liable to be encumbered with de-

posits of road detritus, and with the certainty that if such ac-

\

cumulations should occur, they will be perfectly harmless firom

the absence of sewage.

The experiments of Mr. Way with London street water have

been seized upon by Mr. Baldwin Latham in order to cover his

retreat from the false position unfortunately taken up by himself

and most of our senior engineers in the earlier days of sanitary

science, and as he knows as well as any one eke that it was a

grand mistake to confuse and combine sewerage and drainage in

one system, I agree with you in thinking it a pity that he has not

acknowledged the facts more distinctly in the recent edition of

his well-known work.
The greater proportion of the impurities detected by ProL

Way in the few samples of London street water which he tested

are mineral ones which would be comparatively harmless, and, in

the opinion of Dr. Voelcker, the experiments must have been

vitiated by some mistake. Now as the latter authority has
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publicly stated this and added his opinion that no sanitaiy

autharity could possibly object to water from streets and roofs

of houses, uncontaminated by sewage, being passed directly

into any river, Mr. Baldwin Latham might have been expected

to have investigated the subject further before adducing the one
statement without the other.

There are many other arguments of a sanitary and economical
nature in favour of the collection of sewage without more dilu-

tion than necessary with rain water, but I must not trespass

further on your valuable space.

Alfred S. Jones

Rayons du Crepuscule

My father tells me that he sees this phenomenon about five

times in the year on the average in this climate. But the display

at 4.40 this afternoon was unusually brilliant. The morning
had been very wet, and when it cleared in W.N.W. at 2.30 we
noticed the clear sky to be of an unusually green tint.

Very distant cirro -stratus on the south horizon ceased to be
illumined by the rosy sunlight about twelve minutes before the

phenomenon became visible. The latter consisted of very bright

rosy rays, in a very clear sky, converging near the E.N.E.
horizon, the moon shining very brightly on the left of the place

of apparent convergence. The sky in interspaces between these

rays was of a deep blue ; these interspaces being, I suppose, the

shadows thrown from distant cumuli and shower-clouds, some of

which could be seen upon the western horizon.

Ashby Parva, Lutterworth, November 10 Annie Ley

The Power of Stupefying Spiders Possessed by Wasps
With reference to my letter on this subject (Nature, vol.

xviii. p. 695), Mr. Arthur Nicols writes me his disbelief that

the pretended taking of the poison of snakes internally as a sup-

posed antidote or prophylactic against the bite is anything more
than a jujfgle of those chartered charlatans, the snake-charmers
of India; or that it can be so taken with impunity. Of the wasps
he says : "I dare say you know that one of the mason wasps of

Australia glues its egg to the inside wall of the mud nest, and
always at the top, while the rest of the space is filled with
spiders. The sting of this wasp is a terrible affair. I was
rendered quite comatose for several hours by being stung in the

knee " [which, by the way, is precisely the condition of the

spiders], " and the pain was most excruciating, with aching and
swelling of the inguinal and axillary glands. I don't know
whether the wasp stings the spiders, but they are always in a

good state of preservation, even when the egg is on the point of

hatching. I never found one in the least decomposed. The
nest, however, is hermetically sealed, and decomposition could

hardly take place, because so very small a quantity of oxygen
is inclosed within." It will be remembered that Mr. Armit
remarked "a constant movement in the legs of the spiders,"

and that observation has been made before.

If the word " wasps " in the above heading (which is not mine)
be understood to refer to any of the true vespse (vulgaris, rufa,

britannica, or borcalis), I agree with Mr. Frederick Smith
(Nature, vol. xix. p. 32), that it is misleading. But the solitary

insects whose habits have been referred to, have been called wasps
in all the popular books of natural history with which I am
acquainted ; and the correctness, or incorrectness, of the English

name does not affect the points brought forward. I may,
perhaps, be allowed to recall that the one object for which I

referred to the Athenian insect—in connection with a corre-

spondence then going on in your columns as to the senses of

insects—was the remarkable circumstance that it seems to hunt
down its prey by scent, Mr. Armit, of Queensland, referring to

that letter, asks the further question, How are the spiders

stupefied, and not killed, by a sting, formidable enough in one
species to endanger the life of a man ? Mr. Smith's letter throws
no li-rht on either of these points,

Bregner Bournemouth Henry Cecil

The Ayrshire Crannog

The remarks made by Dr, Buchanan White in your last

issue in regard to the supposed existence of beech and the

absence of Scotch- fir in the Ayrshire Crannog will be carefully

attended to. Birch and hazel, so easily recognised by the bark,

are certainly in greater abundance than any other kind of wood.

I shall, however, collect as many specimens as I can find and
submit them to the examination of competent authorities and
publish the result in due course. We have now made a large

addition to our list of relics, among which I may mention the fol-

lowing :—three daggers (one of which has a gold band round the

handle) ; one knife, one gouge—all these are made of metal, of

which the gouge alone has been tested and found to be bronze
;

a polished stone celt ; a clay spindle whorl partially perforated
;

a curious fringe-like object made of vegetable material ; several

implements of bone and deers'-horn ; a piece of wood with
carving on it ; portions of a flat dish cut out of wood ; a

wooden scraper cut out of a trunk of a tree with the handle
formed of a branch growing straight out from it—(beside this

scrape about a handful of short black hair was found) ;—a double
paddle of a canoe together with various other wooden imple-

ments. Hitherto not a single fragment of any kind of pottery

has been found on the Crannog. Being merely an amateur in

this kind of research, I shall be glad to receive any suggestions

from experienced gentlemen as to ^important points that should

be looked after,
"

Robert Munro
Kilmarnock, November 16

ON THE UTILISATION OF THE AFRICAN
ELEPHANT

THE Colofiies and India, of November 2, contains

a short but suggestive article under the heading
"Notes,'' "Elephants in Cape Colony," which deserves con-

sideration. It states that elephants are numerous in the

interior of Cape Colony as well as in Central Africa, yet

no one seems to have attempted to catch and tame them.
The subject has already been mooted that there is a good
field for their use both in Central Africa and in Cape
Colony, and that they would prove a new and important
method of opening up and utilising the wealth of the

Colony and of furthering the explorations in Central

Africa, which are now of such general interest.

It appears that a troop of wild elephants has been
observed within fifty miles of Port Elizabeth—on
these the attempt might first be made—and it is well

known that they abound in Central Africa, where, indis-

criminately slaughtered for the sake of their ivory, the

destruction of these animals is so great, as at no very

distant period to threaten their extinction. It seems
worthy of consideration whether it would not be better

to attempt to utilise them as beasts of burden, as is done
in India, where they are of inestimable service to

the Commissariat, the Public Works Department, the

planters, and many others. The African differs from
the Asiatic elephant in some points, but is equally well

adapted for labour, and, there can be no doubt, would
be as easily tamed and trained as his Indian congener.
That this is the case is amply proved by the docile and
submissive state into which the male and female African
elephants now in the Regent's Park Gardens have been
brought by Mr, Bartlett and their keeper, Scott. They
appear to be just as obedient, intelligent, and free from
vice as Indian elephants, and there is, I think, little

doubt that the one species, under proper training and
discipline, would be as useful in Africa as the other is in

India.

There is every reason now to hope that the wealth

and resources of our South African possessions will un-

dergo development—might it not be well to revive the

suggestion that the elephant should be enlisted in the good
work ? The importation of one or more of the numerous
officers who have been trained to the work of catching

and domesticating wild elephants in India with a fitting

establishment, and, perhaps, a few Indian elephants to

commence the work, would very soon put the value of the

undertaking to the test, and probably show that a vast

source of working power now unused might be made
available.

It is probable that in ancient times the African elephant

was domesticated, and any one who has studied the two

magnificent specimens in the Society's collection in
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Regent's Park, will, I think, be satisfied that they may
again be so, and that in temper, docility, and working
power, they would be equal, if not superior, to the

Indian elephant.

Through the medium of the columns of Nature,
perhaps an impetus may be given to a matter that is

certainly worthy of consideration, and may elicit further

remarks from some of the Indian Keddah officers, who
are practically experienced in the mode of dealing with

elephants. It is, at aU events, worthy of Sir Bartle

Frere's consideration. J. Fayrer

SYNCHRONISED CLOCKS
RAILWAYS, among many other services which they

have rendered, have made us more particular about
keeping our watches and clocks in accordance with some
common standard of time, and during the past few years

various systems have been tried for the distribution of a
standard time from a common centre—in this country
Greenwich Observatory. For purposes of public life it

is more important to have aU the public and even private

time-pieces of a country set according to one standard,

than that they should show the correct local time. The
latter can easily be ascertained by any one who desires

it, if he can be sure of knowing the exact Greenwich
time. Cf all the systems that have been tried for

ordinary public use, that recently organised by Messrs.
Barraud and Lund, of Comhill, seems to us to answer
all the requisite conditions. We had the pleasure the
other day of inspecting the arrangements made by
Messrs. Barraud and Lund for the distribution of Green-
wich time from Cornhill as a centre, and we are bound
to say that the perseverance and ingenuity displayed
deserve success, and we believe that wonderful success

has been obtained. Messrs. Barraud and Lund have
spared no pains and no expense to perfect their system,
which, as a practical and widely useful application of
science, is full of instruction.

Any system for the public service of time-signals by
synchronising currents which lays claim to approximate
perfection, natvu-ally divides itself into three distinct

departments ; i. The maintenance of a standard time-
keeper at absolutely correct Greenwich mean time ; 2.

The distribution of the time at hourly intervals with the
needful apparatus for testing the woik done ; and last but
not^least, the particular means adopted to enable the time
currents to control or set the various clocks in circuit to

true time. As to the standard adopted by Messrs.
Barraud and Lund, and which is in direct communication
with Greenwich, this is a mercurial regulator of the very
best construction with a Graham dead-beat escapement,
having the contact springs for the time-current between
the dial and upper plate, the dial being pierced so as to
allow free access to all parts of this mechanism without
otherwise stopping or interfering with the regulator.
However excellent such a time-keeper may be some error
V, ill always exist ; it will have a daily rate however small,
and itbecomes important that this errorshould be corrected
at least once a-day. In order that this may be effected
without actually using any physical connection, Messrs.
Barraud and Lund have adopted the following method :

—

A permanent bar-magnet about 6 inches long, is secured
to the pendulum-rod, so as to vibrate about ^\ of an inch
from a resistance-coil fastened to the case by a projecting
bracket ; a current of electricity passing through this
coil, accelerates or retards the vibrations of the pendulum
according as the current sent is positive or negative, and
the power of the current is adjusted to give one second of
influence for one hour of duration. The wires of this
adjusting current are connected with a commutator, a
small instrument about two inches by three-and-a-half,

'having three holes— that in which, a plug is normally

I

placed when no effect is required to be produced, a

second marked "fast," and a third " slow," for the recep-
tion of the plug, according as the standard requires to be
accelerated or retarded. In order to secure the con-
tinuance of the current for a period neither longer nor
shorter than will produce the desired result, a small
ordinary clock is interposed between the commutator and

Fig. I.

the standard clock. This clock answers a double pur-
pose ; it has no hour hand, but only a minute hand,
which stands normally at twelve, in which position the
clock is "stopped," and no current can pass through to
the resistance coiL The plug having first been placed in

the " fast" or " slow" hole, as occasion may require, the

Fig. 2.

clock is set back, say one hali'-hour for half a second
error of the standard. The mere fact of setting back this

hand, starts the small clock and closes the current at the
same moment, continuing to keep a closed current, till

the hand returns to 12, Avhen it again breaks contact and
stops itself. It wUl thus be seen that one operation alone

Fig. 3.

is requ'red to set the standard, the whole action auto-

matically ceasing the moment the standard is
'•' to time."

The "distributor" is, in fact, a conipound "relay"
for twelve circuits, it having been determined to use inde- '

pendent batteries for each line wire in preference to split

currents, as used in the chronopher at St. Martin's-le-
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Grand. The appearance of this " distributor " is very
much like a miniature cart-wheel, about five inches in

diameter, inclosed in a circular glass-case, the spokes being
the twelve contact springs and the nave a small insulated

table which, when the standard automatically closes the
contact springs of the time-wire at the exact sixtieth

second every hour, is instantly carried down upon and
closes the twelve pair of contact- springs connecting the
twelve line-wires with their batteries.

Many interesting methods have been adopted for testing

and other purposes of maintenance, but we have only
space to mention two. One is for the purpose of warning
in case of a break-down. This consists of an ordinary
electric clattering bell, with a small clock attached, and
also connected with the line-wire. So long as the time-
currents pass regularly through this instrument the alarm-
bell remains silent ; but five minutes after the failure of
any time signal to pass out upon its duty, the alarm-bell
begins to ring violently, continuing to do so for five

minutes, and then leaving a small drop indicator, showing
on which line the break-down has occurred. There is only
one alarm-bell, but each line requires its attendant little

timepiece (which, being "synchronised" by the passing
•current, never can be wrong) and drop indicator. The
other instrument is an alarum answering the following
important purpose :—A break-down being reported, a plug
is placed in a " bridge " corresponding to the number of

the line, which causes a very weak current (too weak to

affect any of the synchronisers) to pass out along the
line for the use of the linesman when searching for the
fault ; this found and repaired it is important that the
plug should be immediately removed : to call attention at

the office in Cornhill the linesman has only to break con-
tact at the nearest clock anywhere on the line to set

: the alarum going in the instrument room, when, the plug
being removed, the alarum is shunted off and the line

clear for work.
We now come to the chief specialty of the system of

Messrs. Barraud and Lund, namely, the synchroniser.

This is an automatic finger-and-thumb action, brought to

bear hourly on the minute-hand, and bringing it, whether
fast or slow, "to time." Each synchroniser is complete
in itself, and is simply screwed behind the dial of the clock

to be synchronised. It is as follows :

—

Two levers carrying pins, and representing the human
finger and thumb, project through a slot in the dial (Fig. i),

and either^ close upon the end of the minute hand itself,

or upon a small block fastened to it underneath ; the two
levers have at their other end slots in which two pins
worlv, projecting from the keeper of an electro-magnet,
which, when magnetised at the given moment by the
closing of the contact springs on the standard clock,

draws the pins together, and sets the hand to time. A
reference to Figs. 2 and 3 will at once make the modus
operandi clear. E is an ordinary electro-magnet, G the

keeper, carrying a bar, H, and two projecting pins, K K

;

these act in slots L L in the levers M M, from the ends of

which project the pins o O (representing the human
finger and thumb) ; the passage of the current draws
down the keeper and bar, acts upon the levers M M,
closing them upon the minute hand of the clock and
setting it, whether fast or slow, to time.
The following are some of the special advantages

claimed for this system :— i. That any number of clocks,

few or many, of any varying sizes, can be synchronised
to any agreed standard time-keeper. 2. That the
mechanism is, when not in its momentary use, entirely

detached from the works of the clock. 3. That it can
be applied to existing clocks by simply being screwed in

its place, and a narrow slit cut in the dial. 4. That any
failure in the transmission of the time-current leaves the
clock going in the ordinary way, to be ^'' set to time^' by
the next completed current. 5. That the clocks are kept
to time, whether having otherwise either a gaining or

losing rate, even if such rate amounts to many minutes a
day.

It will seen from the above description that the system
owes its success not to the discovery or application of

any new fact, such as that for which such eager search is

now being made to secure a perfect electric light, but
from the simplicity and efficiency of the synchronisers,

and their adaptability to every kind and size of clock.

By the simple expedient of winding the coils of all the

instruments with one size wire, any number, all of vary-

ing sizes and powers, can be connected up in circuit. In

the City circuit alone, which is wholly controlled by the

standard at 41, Cornhill, 108 clocks on eleven different

lines of an aggregate length of ten miles, and connecting
over eighty different establishments, are efficiently kept

to true time. Many more, we believe, are kept to time,

not only in other widely distant parts of London, but in

various parts of the country; for the latter purpose
Messrs. Barraud and Lund have a contract with the

Postal Telegraph Department for the delivery of time

currents at certain hours each day. There is now no
reason why all our public clocks at least should not be
included within the correcting power of this system, and
lead us astray no longer.

THE TELEPHONE, ITS HISJO.iY AND ITS
RECENT IMPROVEMENTS ^

in.

The Carbon TelepJione

IN the columns of this journal (Nature, vol. xvii, p.

512) the present writer remarked in the early part of

the year " that it was unlikely the telephone of the future

would employ the voice to generate the driving power, as

it does in the magneto-telephone, but only to modulate
the flow of a current obtained by coarser means. It is

in this direction that Mr. Edison is working, and his

practical triumphs in the past are the earnest of success

to those excellent telephonic investigations wherein he has

already won an enduring fame." Since those words Avere

written Mr. Edison has brought his telephonic experi-

ments to so successful an issue that his carbon transmitterj

and his new receiver leave little to be desired in electric!

telephony, except the automatic record of the received!

speech, and this, it is not impossible, may ere long be|
accomplished.
The object Mr. Edison sought to attain was a variatioi

in the resistance of the circuit proportional to the motions

of the vibrating diaphragm of the transmitter. Graj
employed for this purpose a liquid resistance, but owing

to the fact that all suitable liquids are decomposed b)

the current, Edison abandoned them and tried solid!

conductors. He remarks in Prescott' s work on the tele-f

phone :

—

** In the spring of 1876, and during the ensumj
summer, I endeavoured to utilise the great resistance oj

thin films of plumbago and white Arkansas oil-stone, 01

ground glass, and it was here that I first succeeded ir

conveying over wires many articulated sentences."

A spring attached to the vibrating diaphragm was

arranged so as to cut in and out of the circuit more

or less of the plumbago film. But the results were

not very favourable. In January, 1877, a new device

occurred to Edison, namely, the employment of

peculiar property which semi-conductors have, of varyij

ing their resistance under pressure.^ For this purpose'

' Continued from p. 14.
^ We have already considered in a previous article the historical facts con

nected with this discovery, and therefore it will be needless to refer to this

point here. A reference to the /our?tal Telegraphique of Berne for 1874.

wherein it was asserted M. CMrac had anticipated the use Mr. Edison has

made of the varying resistance of carbon dust under varying pressures, fully

confirms the statement we made in our lai^t article that the merit of this

application is not due to M. Clerac at all, who simply used permanently

compressed carbon dust as a rheostat.
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the diaphragm was made to press against a little cylinder
of crude plumbago. The articulation was poor, though
conversation could be understood. Investigation showed
that the difference of resistance produced by varying
pressure was exceedingly small. As so small a change
in a circuit of large resistance was but a small factor,

whereas a slight change of resistance in the primary
circuit of an induction-coil would be an important factor,

it occurred to Edison to associate an induction-coil with
his arrangement. But difficulties arose from the high
resistance of the plumbago cylinder he first used. Ulti-

mately he constructed a transmitter in which a thin slice

or button of a semi-conducting substance was placed
between two platinum discs. Electrical connection
between the button and discs was maintained by the
slight pressure of a piece of rubber tubing which was
secured to the diaphragm, and also made to rest against
the outside disc. The vibrations of the diaphragm were
thus able to produce the requisite variations of pressure
on the button and thereby create corresponding varia-
tions in the resistance in the primary circuit of the induc-
tion coil; which in turn gave rise to a corresponding
series of induced currents in the secondary. Finally,
these induced currents were transmitted through the line
and received at the far end by an ordinary magneto-
telephone. Fig. I, for which we are indebted to the
TelegraphicJournal, shows the arrangement.
At first a button of solid plumbago, such as is employed

by electrotypers, was used, and the results obtained were
considered excellent, everjthing transmitted coming out
moderately distinct, but the volume of sound was no
greater than in that of the magneto-telephone. Nu-
merous other semi-conductors were tried until Edison
hit upon some lamp-black that had been taken from a
smoking petroleum lamp ^d preserved as a curiosity on
account of its intense black colour. A small disc was
made of this substance, and when placed in the tele-

phone it gave splendid results, the articulation being dis-
tinct, and the volume of sound several times greater than
with a pair of telephones worked on the magneto principle.
It was soon found upon investigation that the resistance
of a disc formed of this substance could be varied from
300 ohms to the fractional part of a single ohm by pressure
alone,' and that the bast results were obtained when the
resistance of the primary coil, in which the carbon disc
was included, was six-tenths of an ohm, and the normal
resistance of the disc itself three ohms.
The rubber tube between the diaphragm and the disc

:gave some trouble on account of its tendency to become
^ttened. Experiments imdertaken with a view to remedy
this defect led Edison to discover that not only could a
rigid substance be interposed with advantage, but that
the vibrating diaphragm even was unnecessary ; that, in
fact, the sound-waves could be transformed into electrical
piilsations without the movement of any intervening
mechanism. Edison states that the manner in which he
arrived at this result was as follows :

—

"I first substituted a spiral spring of about a quarter-
inch in length, containing four turns of wire, for the
rubber tube which connected the diaphragm Avith the
discs. I found, however, that this spring gave out a
musical tone which interfered somewhat with the effects
produced by the voice ; but, in the hope of overcoming
this defect, I kept on substituting spiral springs of thicker
wire, and as I did so I found that the articulation became
both clearer and louder. At last I substituted a solid
substance for the springs that had gradually been made
more and more inelastic, and then I obtained very
marked improvements in the results. It then occurred
to me that the whole question was one of pressure only,
and that it was not necessary that the diaphragm should

the ^cFnl^v^ ^'^^fl '^ ""f,^ *^ statement, but everything dependson

bte^Mo^lf ^ °^ ^}'' lampblack, the least trace o£ overheatiSg l</s*ens its»tense blackness and enarmously dirain'^hes its conductivity
,

vibrate at all. I consequently put in a heavy diaphragm,
one-and-three-quarter inch in diameter and one-six-
teenth inch thick, and fastened the carbon disc and plate
tightly together, so that the latter showed no vibration
with the loudest tones. Upon testing it I found my sur-

mises verified : the articulation was perfect, and the
Tolume of sound so great that conversation carried on in

a whisper three feet from the telephone was clearly heard
and understood at the other end of the line."

The present and modified form of the instrument is

shown in the next diagram, where A A is the thick iron
diaphragm, B the rigid connecting-piece pressing together
the metal discs D D and the carbon disc c. The pressure
can be regulated by the screw s acting upon the sliding
stem E, which terminates in an insulating cup that en-
closes the carbon and metal discs. Wires lead from
D D to binding screws.

It has been urged that Edison was led to adopt this
arrangement by the discovery of the microphone,, it is

therefore of historical interest to note that in the American
Journal of the Telegraph for April 16, 1878, it is stated
" In the latest form of transmitter which Mr. Edison has
introduced, the vibrating diaphragm is done away with
altogether." A week or two later the discovery of the
microphone was announced, and the transmission of
speech without a vibrating diaphragm aroused imirersal
surprise ; the loose contacts which are essential to the
microphone are, however, fatal for telephonic purposes.

It must be understood that the carbon telephone only
acts as a transmitter ; it is incapable of reconverting the
electric pulsations into sonorous vibrations. For this pur-
pose the ordinary magneto-telephone is employed.^ The
accessories and electrical connections requisite for use
in a carbon telephone circuit are shown in the ne.xt

diagram (Fig. 3).

P P is the primary wire of an induction coil having a
resistance of several ohms and placed outside instead of,

as is usual, inside the secondary coU s, which has a re-
sistance of some 200 ohms.^ R is the receiving magneto-
telephone and T the transmitting carbon telephone; either
one or the other can be thrown into the circuit by means
of the switch K. When a plug is inserted at the bottom
of the switch between 3 and 4, the relay or sounder s,

battery B, and key in the centre of the figure, are included
in the main line circuit This is the normal arrangement
of the apparatus for signalling purposes. To call the
distant end the key is pressed do^vn two or three times ;

by this means battery- currents are sent through the
primary coil p, the currents thus induced in the
secondary coil s, pass to line, and actuate the relay
or sounder in the distant instrument. When a plug
is inserted at the top, between i, 2, and 4, the apparatus
is available for telephonic communication. By tracing
out the connections it will be seen that in this latter case
the battery, B, the primary wire of the coil, p, and the
transmitter, T, are in short circuit, and at the same time
the line wire is in circuit with the secondary coil, s. A
genera] view of the arrangement is shown in Fig. 3, for
which we are indebted to the publishers of Coimt du
Moneel's book on the telephone. The lettering is different,
but the respective parts can be readily understood. In
this case a polarised relay and electric caU-bell are
employed instead of the sounder, a necessarj' addition in

long circuits.

Concerning the actual performance of the carbon tele-

^ The use of the Bell telephone as a. receiver in Edison's instrument is at
present the subject of legal proceedings ; Edison, however, claims to have
used the magneto-receiver before Bell invented it, and we leam that a letter

has recently arrived from Mr. Edison stating that he has now constructed a
still better and novel receiverfor his telephone. Edison remarks :

'

' Batchelor,
one of my assistants, heard a whisper last night fifteen feet away from the
receiver, and ordinary conversation comes out as loud as originally spoken."
Further information about this receiver is given at the close of this article.

^ In the last improvements the usual position of the piimary and secondary
coils has been reverted to; the resistance of the former for short circuits

should be about a third ct an ohm and of the latter somewhat OTer seventy
ohmv
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phone, it is stated in Prescott's work on the telephone
that Mr, Bentley, President of the local telegraph com-
pany at Philadelphia, has succeeded in working with it

over a wire of 720 miles in length, and has foundjt a

Fig. I.—Section of Carbon Telephone—Early form.

practicable instrument upon wires of 100 to 200 miles in

length, notwithstanding the fact that the latter were
placed upon poles with numerous other wires, which
occasioned sufficiently powerful induced currents in them

apparatus ; and that several way stations could exchange
business telephonically upon a wire which was being
worked, quadruplex, without disturbing the latter, and not-

withstanding, also, the action of the powerful reversed

currents of the quadruplex on the diaphragms of the

receiver. It would thus seem as though the volume of

sound produced by the voice with this apparatus more
than compensated for the noise caused by such actions."

Mr, Edison's assistant, Mr. Adams, now in England,

states that conversation has been carried on during the

night between New York and Chicago, places nearly

1,000 miles apart ; and that under less favourable cir-

cumstances during the day the carbon telephone has been
successfully used over a line of about half this length.

Mr, Adams also informs the writer that at the Paris

Exhibition he was able to transmit the music of a piano

from Paris to Versailles, a distance of more than 20

miles ; the piano standing 50 feet from the carbon tele-

phone and yet not a note was lost at Versailles.

The present writer has had an opportunity of testing

Line

Fig. 2.—Section of Carbon Telephone—Latest form.

to entirely destroy the articulation of the magneto-tele-

phone. Further, he has found the instrument practicable
" when included in a Morse drcutt, with a battery and

eight or ten stations, provided with the ordinary Morse

YiQ. 3.—Electric arrangement of the Carb;n Telephone.

Earth.

this instrument in a recent lecture at the Midland)

Institute, Birmingham, and the surprising loudness of

the tones received has been noticed in Nature. Words

spoken some thirty feet from the transmitter were clearly

heard in the distant receiver, whilst loud speakmg close

to the transmitter enabled more than a hundred persons

to hear simultaneously the words spoken when a paper
]

cone was added to the receiver. And furthermore, smgle

exclamations, such as Bravo ! could be heard by the

whole of a crowded audience of upwards of a thousand

people. Even when the line wire was broken, the frac-^

tured ends being near to, but not touchmg each otherJ

conversation could still be carried on through the circuit

with the carbon telephone, though communication by the

magneto-telephone and the ordinary telegraphic instru-''

ments was entirely interrupted. The writer has also just

made further and more severe trials with this instrument

on, he believes, the longest private wire m constant use

in England, namely, that belonging to Messrs. Colman,
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of Norwich and London, which firm have before this

kindly allowed their wire to be freely used for experi-

mental purposes. This wire stretches from Messrs. Col-

man's works at Norwich to their office in Cannon Street,

a distance of a little over 115 miles. The wire runs on
the same poles as the numerous other wires of the Great

Eastern Railway, and is carried overhead from the ter-

minus in London to Cannon Street At 4 o'clock the

experiments began, and the incessant crackling and
bubbling sounds in the receivers revealed the fact that

the adjoining telegraph wires were at their busiest, and
that induction could hardly be worse. Nevertheless,

the first exclamation uttered into the histily adjusted

carbon telephone at Norwich was heard perfectly in the

Fig. 4.—General view cf the arrangements and accessories of the Carbcn
Telephcne.

counting-house at Canpon Street. Conversation then
ensued between the two places ; some words were occa-

sionally lost, but the American accent of Mr. Adams, Mr.
Edison's professional assistant, who had charge at the

Norwich end, was distinctly recognisable in London.
Remarks passed on the weather showed that a storm of

snow and sleet was going on at both ends, and the insulation

therefore almost at its worst. Later on, towards 9 o'clock

in the evening, the effects of induction grew less, but were
still considerable. The voices from Norwich were now
louder, the individuality of the speakers more marked,
and conversation could be carried on without difficulty,

the voices of certain speakers being remarkably distinct.

Twelve months previously the writer had an opportunity
of trying Bell' s telephone on the same circuit, when not a

word could be transmitted during the day, owing to
induction, but at night everything was clearly heard;
hence the foregoing experiments estabhshed the im-
portant fact that in spite of powerful induction operating
against it, the Edison telephone is a practicable instru-

ment. It is true that before this telephone can be
commercially used, especially during the day and on
long lines, special electrical adjustments of the in-

struments must be made such as the pressure on the
carbon and probably the resistance of the induction coil

relatively to the line, but in this there is no inherent diffi-

culty, and the adjustment once made no further change
is likely to be necessarj'. Meanwhile we shall await with,

curiosity the new receiver, which, in a recent letter to the
writer, Edison says will arrive in England soon ; they
differ from other telephones in having " no ear pieces or
magnets about them," and according to Edison, " are
about twenty times louder than any magnetic telephone,
and can, if desired, reproduce the voice at the distant
end louder than originally spoken, whilst the whole affair

is even cheaper and simpler than the receivers now in

use."

It is not impossible that before very long, by means of
the Edison telephone, speeches in Parliament may be
telephonically transmitted to the newspaper offices and
to the country, whilst honourable members, if their articu-

lation be distinct, are speaking from their ordinary place?
in the House. W, F. Barrett

NOTES
The Corporation of Penzance are, we hear, making prepa-

rations to celebrate the centenary of Sir Humphry Davy's birth

next month. The Paris Academy of Sciences, who awarded

Davy a prize in 1807, when war was raging between France and

England, will probably take some part in the celebration.

A COMMITTEE has been formed at Heilbronn with the object

of erecting a monument to the memory of Dr. Robert Julius

Mayer in his native place. Every one knows that Dr. Mayer's

name is associated with the establishment of the mechanical

equivalent of heat (see Nature, voL xvii. p. 450).

The Observatory of Geneva has received the gift of an instru-

ment of large dimensions by the generous munificence of its

director. Prof. Emil Plantamour, who has occupied this position

for about forty years, has constructed, at his own expense, in the

existing building, a turret of 7 metres in diameter, surmounted

by a cylindrical cupola, in which will be placed an equatorial

telescope of 10 French inches aperture and 3'7om. focal distance.

The object-glass has been ordered from Merz, of Munich, and the

equatorial mounting is being manufactured at the workshop of the

Geneva Society for the Construction of Physical Instruments.

It is hoped that the new instrument will be in working order

about the end of next spring.

Dr. Creighton, Demonstrator of Anatomy at Cambridge,

has joined the editorial council cf the Journal of Anatomy and

Physiology, which henceforth adds to its title the words "normal

and pathological."

We would call the attention of our readers to a paper, hkely

to be of some interest, to be read at the meeting of the Physical

Society on Satiuday, by Messrs. Ayrton and Perry. The title

of the paper is " The Music of Colour and of Visible Motion,
"^

and from what we can learn of Messrs. Ayrton and Perry's in-

vestigations, they claim to have hit on a new emotional art. By

means of a new machine which they have devised they can pro-

duce combinations of harmonic motions with greater variety than

can be obtained with any existing machine. Their idea, we

believe, is that, judging from their experience partly of the feel-

ings produced by large bodies in rapid motion and fartiy from

the fact that in Japan posturing takes the place of the operatic
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singing of the West they think that colour and motion may be

made to produce emotions like good music, and therefore may
very likely be employed as adjuncts in the entertAinments of the

future intended to work on the emotions.

At a meeting of the Medical Society at University College,

Gower Street, on December 3, at 8 p.m., an address on "The
Use of Physiology to Medical Students," will be delivered by

Dr. Michael Foster, F.R.S.

At the monthly meeting of the Linnean Society of New South

Wales, on September 30, the committee appointed to consider

Baron Miklucho-Maclay's suggestion for the establishment of a

zoological station at Sydney, presented their report affirming the

desirability of forming such an institution. The Hon, W.
Macleay having very liberally offered to afford facilities for a

temporary zoological station in the vicinity of his residence, and

promising the use of his museum, library, and microscopes to

students of natural history, the Society adopted the report, and

it was agi-eed to commence operations at once.

From a promising new American fortnightly journal. Science

Nezos, edited by Messrs. W. C. Wyckoff and E. Ingersoll,

we learn that Prof. S. P. Langley, director of the Alleghany

Observatory, has just started on a voyage to Europe, being com-

missioned by the United States Coast Survey to make observa-

tions to serve as a standard of comparison in determining the

requisites for astronomical stations in American territory. The

inquiry will have particular reference to the effects of different

elevations and atmospheric conditions upon the fitness of various

localities for the practical work of astronomy. Prof. Langley

goes direct to Paris and thence to Italy ; the trip will include an

ascent of Mount Etna. In addition to the routine work of the

Alleghany Observatory, Prof. Langley has been busily engaged

in completi ng a direct experimental comparison between the

heat of the sun and the highest heats attainable in the arts.

The results indicate that the sun's intrinsic heat is almost beyond

comparison greater than that of any blast furnace, and far

larger than was reckoned by the French physicists. Prof.

Langley has also nearly finished a memoir embodying great

numbers of measurements and drawings at the extreme lower

end of the solar spectrum, particularly the A group. These are

parts of a research supported by the Rumford fund, requiring

also a new study of the distribution of energy in the spectrum,

as shown by the thermopile : Prof. Edison's tasimeter will pro-

bably be tested in the course of the work, using the Rutherfurd

gratings to supply the spectra. A great improvement, Prof.

Langley hopes, has recently been made by him in the accessories

of the diffraction spectroscope, by means of which the use of

collimators of extraordinary length will become practicable.

Mr. C. E. Allan -writes that he has constructed a rough

pencil microphone, using cinders instead of carbon. This con-

struction was not sensible to small sounds, but speech was trans-

mitted very clearly. The pressure at the points of contact was

increased by winding wire round the cinder pencil, and by this

means the jarring sound of the cinders was almost totally re-

moved, so that songs, the notes of an organ, and the ordinary

tones of the voice were distinctly transmitted.

The annual exhibition of the Haggerston Entomological

Society takes place at 10, Brownlow Street, Dalston, to-day

and to-morrow, at six p.m. This exhibition is always well

worth a visit.

A CORRESPONDENT in the Times states that Mr. Edison, in

reply to a telegram, avers that, according to his system, the

altering of one light does not in the slightest degree affect others

in the same circuit. He can adjust the brilliancy of each light at

pleasure, it is stated, so that thus electrical lighting would be as

steady and as much under control as gas itself. " Whatever
method he uses, Mr, Edison appears confident of the success of

his system." Mr. Sawyer, being interviewed by a New York

reporter on the subject of his lamp, said he did not claim the

incandescence of carbon in a sealed receiver as an idea of his

own, but had utilised it in the development of other ideas. He
claimed a form of conductor which would radiate the heat pro-

duced by the incandescence in such a way that the globe would

be heated only at the point where the light was. He had also

patented a process for charging the receiver with pure nitrogen

gas and entirely displacing the atmospheric air. He had

patented a means of so closing the receiver that no atmo-

spheric air could find its way into the interior. The nitrogen,

he claimed, would last for ever. Besides, there was a substance

in the bag at the bottom of the lamp which would absorb

oxygen and carbonic acid gas. These, he said, were hb im-

provements. One lamp had been in use two or three hours

daily for three months, until a sudden jarring of a door broke

it. There had never been any flaking or change in the carbons

used. The only change the carbon underwent was its purifica-

tion. Bef ore being lit it was a dead black ; after being incan-

descent for a time it took on the silver gray colour character-

istic of pure carbon. The sub- division of the light, as pro-

duced by Mr. Sawyer's system, consists of branch wires leading

from the two main wires of the engine. Each of these branches

is calculated to supply a number of lamps. The extension of the

main wires necessitates an increased heaviness of the wire for

each mile. In lighting New York a radius of only half a mile

from each supply station will be actually necessary.

The Liverpool Corporation are taking steps to utilise the

electric light as a public illuminating medium as soon as it is

utilisable. They intend to apply to Parliament next session for

powers to this purpose, have appointed a committee to watch

over the subject, and have despatched their engineer to the Con-

tinent to examane into the use of the light in Paris and else-

where.

A Daily News correspondent writing from Naples on the 13th

inst. states that the stream of lava from Vesuvius was slowly ex-

tending from the cone towards the Atrio del Cavallo, the ravine

or valley which separates Vesuvius from Somma. The stream

extended almost the whole way into the Atrio del Cavallo, and

divided into no less than three large streams. These were in-

creasing in size and extent, and the slight shower of lava had

also increased, but it was not sufficient to be observable from

Naples.

An earthquake took place at Sierra Leone on the morning of

October II, shaking every house in the colony, and causing great

alarm to the inhabitants, but fortunately no damage of any

moment was done. There were three successive shocks felt, tra-

velling inland to a distance of about sixty miles, and the end of

each is said by some to have resembled three very heavy peals of

thunder following quickly upon each other. The natives in the

interior were so terrified that in many cases they deserted then:

villages. An earthquake of a similar character occurred about

fifteen years ago,

A M, Bailey, of Paris, has invented an electric spark pen

which possesses some points of interest. If a sheet of thin paper

is attached to a plate of copper or zinc, it is stated that an en-

graving may be made with extraordinary facility by means of

this pen. If one of the poles of a Ruhmkorff machine is attached

to the plate and the other to the upper end of the pen, the

current will run through, and in " drawing the paper is per-

forated. When the drawing is finished, ink is laid on with an

ordinary roller, and the greasy fluid penetrates through the holes.

The plate is then plunged in water, which detaches the paper,

and it is ready for immersion in the acid.. The advantage

claimed for this method is that the artist does all parts of his

work and has no more trouble than if he were working with an

ordinary pencil. He can even work in a dark room without any

other light than the glare from the induction spark.
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The Times Geneva correspondent states that the remains

of another lake village have just been brought to light at

Lorcas by the shrinkage of the waters of the Lake of

Bienne. Tliis appears to be one of the most interesting dis-

coveries of the sort we have had for some time, rich as

have been the last few weeks in notable lacustrine finds.

The station at Lorcas, assigned by experts to the age of stone, is

situated at a short distance from the lake shore, not far from

another and similar station which was explored in 1873. An
exploration, conducted by Dr. Gross, of Neuveville, has

resulted in the gathering of many novel and interesting objects,

pierced stone hatchets similar to those found in Denmark, large

flint lance-heads, jade hatchets with stag-horn and wooden hafts

fastened with pitch ; vessels in wood, among others a 'colander,

and a vase in a good state of preserv'ation. Near these were

found several arms and instruments of pure copper, a circum-

stance which points to the probability that intermediate between

the age of bronze and the age of stone was a period when pre-

historic man had not discovered the art of alloying copper with

tin. This was the age of copper. Still more remarkable is a

find of human skulls which bear unmistakable marks of having

been trepanned. Round pieces have been cut out, doubtless after

death, as is supposed, for use as amulets. In some instances

pieces were cut from the craniums of living infants in order, as

M. Broca conjectures, to let out the spirit by whose malignant

influence they were afiHicted with fits, con\ailsions, and ether

maladies. These bits of infants' skulls were sometimes used in

a way of which an example has been found at Lorcas ; they

were put inside the heads of the dead to protect them from the

wiles and assaults of evil beings in the world of spirits.

A PORTRAIT of the Rev. M. J. Berkeley has been presented

to the Linnean Society; it was painted by Mr. Peale at the

instance of some of Mr. Berkeley's friends.

M. Roux has sent to the Society of Encouragement of Paris

the results of his experiments on nitro-glycerine, from which it

appears that bottles of tinned iron falling from a great height

and breaking do not cause a dangerous explosion.

We have received an interesting syllabus of a course of ten

lectures on literary and scientific subjects, to be delivered in the

lecture theatre of the Bristol Museum, during the winter.

Mr. Brothers, photographer, Manchester, asks us to state

that the portrait of Sir George Air)', which we gave in a recent

number, was from a photograph by him. The copy from which
oar portrait was taken did net indicate by whom it was photo-

graphed.

The Yama Sentinel of California gives an account of a sin-

gular specimen of meteoric iron, which resembled steel, that had
been found in the Mohave desert. It weighs about a pound,
has some free gold on the siurface, is not magnetic, and has
successfully resisted the action of various acid baths. One of its

surfaces shows a fracture of crystalline appearance, the colour
of which is steel gray tinged with yellow. It has defied the

best cold chisels, and has neither broken nor chipped tmder
heavy blows. If its composition could be imitated it would be
the hardest and toughest alloy known.

Being at Osaka recently, a correspondent of the Kobe
Advertiser was invited to inspect the cotton-mills and spinning-
factory which was established at Sakai some years ago, but has
attracted little notice. The account which he gives of his visit

furnishes additional testimony of the progress which the Japanese
are so rapidly making. The premises in question cover 7,000
tszuboes of ground, and the buildings thereon are substantially
and well built, and the greater part of the machinery was im-
ported from England. It is not necessary to enter upon the
description of the internal arrangements of the establishment,

but it is interesting to learn that "in this factory are em-
ployed about 150 hands, some 60 men and boys, a few elderly

females, and about 80 girls. These latter resemble much the

factory girls at home ; the same merry cotintenances and laughing

twinkling eyes, unabashed, but perfectly orderly, though per-

haps a little negligent upon the appearance of visitors

We were highly gratified with our visit, showing as it did that

there is a wide and very hopeful field for the development of

industries in Japan."

We have on our table the following books :
—" Mathematical

Drawing Instruments," by W. Ford Stanley, E. and F. N.
Spon; "Crystallography," Henry Palin Gumey, S.P.C.K. ;

" Outlines of the Geology of Northumberland," G. A. Lebour,

H. Sotbcran and Co. ; " Coal and Iron in all Countries of the

World," John Pechar, Simpkin and Co. ; " Abriss der prak-

tischen Astronomic," Dr. A. Sawitsch, Wilhelm Manke ; "A
First Catechism of Botany," John Gibbs, Dun-ant ; " The Pre-

sent State of Electric Lighting," J. N. Schoolbred, Hardwick

and Bogue ; "The House-Surgeon," Alf. Smee, F.R.S., Acci-

dent Insurance Company!; " The Geological Record for 1876,"

edited by William Whitaker, Taylor and Francis; "Etna," G.

F. Rodwell, KeganPaul and Co. ; " Spiritual Science," Kuklos,

John Harris; "Instructions for TestingTel^raph Lines," Vol. I.,

Louis Schwendler, Triibner ; Health Primers—" Premature Death

—Alcohol," " Exercise and Training," " The House," Hardwick

and Bogue ; " Gegenbaur's Elements of Comparative Anatomy,"

translated by F. Jefiorey Bell and E. Ray Lankester, Macmillan

and Co.

Mr. E. p. Ramsay, Curator to the Australian Museum,

Sydney, has prepared and issued "Hints for the Preservation of

Specimens of Natural History for. Museum Purposes." This

short pamphlet contains useful directions for unskilled taxi-

dermists, * and notes on the preservation of entire animals of

small size. It contains occasional remarks on Australian

animals, and 'suggestions specially appropriate to the wants of

naturalists in the bush ; these are the only novelties. It will be

seen that the title is rather too comprehensive for the contents of

the paper ; and now that we are beginning to look a little

beyond the mere collection of dried skins, it is disappointing to

find the internal organs of animals treated as so much matter to

be got rid of.

The last volume of Medical Reports, issued by order of the

Inspector-General of Customs in China, contains a contribution

of considerable interest to our knowledge of the geographical

distribution of disease. The notes we refer to, which are by

Mr. E. Rocher, of the Customs' Service, prove that the plague

exists in China, and that it has in late years spread over a larger

area than is generally known. They also show that the disease

did not, as some believe, entirely disappear between 1844 and

1873, and it is thought by no means improbable that it may

have passed from Yiinnan to Mesopotamia or Persia. In Yiinnan

the disease is known as Yang-toze, and is believed to have been

originally imported from Burmah. When that was it is im-

possible to determine, but since the commencement of the civil

war it has spread over the whole province, decimating the popu-

lation. There is one fact which inclines Mr. Rocher to think

that the epidemic is owing to exhalations from the soil, viz.,

that those animals which live in the groimd, in drains, or in

holes, are the first to be attacked, and this is particularly notice-

! able with rats. As soon as these animals are ill they leave their

' holes in troops, and, after staggering about and falling over

' each other, drop down dead. The same phenomenon occurs in

' the case of other animals, such as buffaloes, oxen, sheep, deer,

:

pigs, and dogs ; all are attacked, but the dog less severely than
'

the others. When these phenomena appear it is not long before

' the disease spreads to man, and, knowing this, the people do
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what they can to guard themselves against it. They begin to

purify their houses by lighting fires in every room, and in

certain towns they alistain from pork. Mr. Rocher gives

details as to the symptoms and courfc of the disease,

"With regard to the track of the epidemic Mr. Rocher observed

a peculiar fact both in the north and south of the province.

Instead of visiting every village in its direct line of progress it

would pass some completely by, visiting places near them and

on both sides, to return to those forgotten spots several months

afterwards, when the epidemic would appear to have passed far

away. Another fact not less curious is that after having appeared

in almost every one of the villages scattered about the plains,

it frequently ascends the mountains, where, among the abo-

rigines who inhabit the high lands, it claims many victims. We
may add that Mr. Rocher's notes are accompanied by a map,

compiled from private and official memoranda, which shows the

course followed by the plague in 1871, 72, and 73 ; it was not

possible, however, to include in it the towns in the west of the

province, which was at that time the theatre of the war between

the Imperialists and the Mahometan rebels, as the information

obtainable was quite untmstworthy, but it is certain that the

epidemic was constantly present among the Imperialist troops.

The additions to the Zoological Society's Gardens during the

past week include a Green Monkey {Cercopithecus callttrichus)

from West Africa, presented by Miss G. E. Marryat ; a Bonnet

Monkey (^Macacus radiatus) from India, presented by Mr. F,

Hinde ; two Horsfield's Tortoises (Testudo horsfieldt) from

Turkestan, presented by Dr. Alex. Strauch, C.M.Z.S. ; a

Wanderoo Monkey {Macacus siltitus) from Malabar, two

Egyptian Jerboas {Dipus crgyptius) from Egypt, a Sun Bittern

(Eurypyga helias) from South America, deposited j a Woodcock
{Scolopax rusiicola), European, purchased.

CHARLES ADOLPHE WURTZ
IN connection with the Faraday Lecture which follows,

it may interest our readers to have a few particulars

as to the life and work of the lecturer, Prof. Wurtz.
Charles Adolphe Wurtz was born at Strassburg on

November 16, 1817. He commenced his chemical career

as assistant to Dumas, and first acquired an independent
position as professor at the Agricultural Institute at

Versailles. For the last thirty
,
years he has been

Professor of Chemistry at the Ecole de M^decine,
Paris ; in addition to which he now holds the post of

Professor of Chemistry at the Sorbonne.
Prof. Wurtz is a m.ember of the Institute (Acaddmie des

Sciences), and a foreign Fellow of the Royal Society.

Some idea of the energy which he has displayed as an
investigator is conveyed by the fact that a list of no less

than seventy-three titles of papers is appended to his

name in the Royal Society Catalogue, which only includes

papers published previous to 1864. Much of his work is

of the first importance in connection with chemical theory,

and he undoubtedly takes rank as one of the chief pio-

neers of modem organic chemistry.
His first investigation, pubhshed in 1842, was on the

constitution of the hypophosphites ; this was followed by
researches on phosphorous acid, sulpho-phosphoric acid,

&c., which greatly added to our knowledge of the phos-
phorus compounds. It was in the course of his experi-

ments on the hypophosphites that Wurtz discovered
hydride of copper, CujHs, one of the most remarkable
hydrides with which we are acquainted, and especially

interesting as, with the exception of potassium, sodium,
and perhaps palladium, none of the metals appear to be
capable of combining with hydrogen. Hydride of cop-
per is formed as a yellowish precipitate on adding a

concentrated solution of copper sulphate to a solution of

hypophosphorous acid, and warming the mixture to about

70" C. ; in the dry state it slowly decomposes into its

constituents at about 55" C. ; concentrated hydrochloric
acid at once dissolves it with evolution of hydrogen,
although copper is not in the least aflfected by this acid,

and what is most remarkable, both the hydrogen of the
acid and of the hydride of copper are given off as shown
by the equation

—

CU2H2 + 2HCI = CU2CI2 + 2H2.

The study of certain cyanogen compounds—the cyanic
and cyanuric ethers—next engaged his attention, and
his researches on these bodies culminated in the remark-
able discovery, in 1849, of the so-called compound
ammonias formed by the displacement of one of the
atoms of hydrogen in ammonia, NH3, by organic radicles,

such as methyl, CH3, ethyl, CjHg, &c.
A third investigation to which we may here refer is

that on the alcohol radicles published in 1855. Frank-
land had shown that the hydrocarbon radicles which it

was assumed were contained in the alcohols could
actually be isolated ; that, from ordinary or ethyl acohol,

for example, which may be regarded as a compound of

the radicle ethyl, C2H5, with the radicle OH, we may
obtain ethyl by acting with zinc on the iodide which it

yields on treatment with hydriodic acid, thus withdraw-
ing the iodine from it, just as the iodine is withdrawn
from the hydrogen in hydriodic acid by the action of

metals ; and Kolbe had obtained similar results with acids,

such as acetic acid, by submitting solutions of their salts to

the action of a powerful electric current. These chemists,

however, supposed that the radicles thus withdrawn from
combination with other radicles remained in the free state,

but Laurent and Gerhardt, and Hofmann argued on
theoretical grounds that the bodies thus produced Avere

not the radicles themselves but compounds of the radicles

with themselves—that ethyl, for example, was not C2HS,
but C4H10 or C2H5 + C2H5. Conclusive evidence of the

correctness of this latter view was afforded by Wurtz's
discovery that if a mixture of the iodides of two different

radicles were treated with metaUic sodium, a hydrocarbon
formed by the union of the two different radicles was
obtained. This discovery has afforded one of the chief

arguments in favour of the view now almost universally

entertained by chemists, that free hydrogen is a compound
of hydrogen with hydrogen.
The mere recapitulation of the titles of his remaining

investigations would alone occupy a large amount of

space. We can only refer to those on the glycols and
on ethylene oxide ; on the action of nascent hydrogen
on aldehyde ; on the action of chlorine on aldehyde, both

in the anhydrous state and in presence of water ; on the

action of hydrochloric acid on aldehyde ; on the syn-

thesis of neurine ; and on abnormal vapour densities,

as being, among others, of especial interest.

ON THE CONSTITUTION OF MATTER IN.
THE GASEOUS STATE'^

Ladies and Gentlemen,—

I
ESTEEM it a great honour to address you within these walls,

about which there still hovers the ever fresh memory of him
whose name we celebrate to-day, while we deplore his loss. I

am fully sensible both of the great value of this honour and of

the danger that attends it, and I have need to shelter myself

under the authority of the great name of Faraday. I have,

therefore, chosen a subject connected with his earliest dis-

coveries. The constitution of matter is a question of the highest

importance with regard both to physics and to chemistry.

The word " gas " was introduced into science by Van Helmont,

who, at the beginning of the seventeenth century, first pointed

out, with some degree of precision, the differences existing be-

' The Faraday lecture, delivered before the Fellows of the Chemical

Society, in the Theatre of the Royal Institution, on Tuesday, November 12,^

1878, by Ad. Wurtz, Membrede I'Inbtitut ; Doyen Honoraire de la I'aculte

de Medecine de Paris.
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veen certain aeriform fluids. He it was who first spoke of Gas
vestre, formed by the combustion of charcoal, and given off

ring the fermentation of beer. To him, also, we owe the dis-

:-:Ction—which kept its ground for two centuries—between
ises and vapours. He regarded gases as aeriform fluids, inca-

.ble of reduction to the liquid state by cooling, whereas vapours
: c juire the aid of heat to maintain them in the gaseous state.

\\\ important difference of constitution seemed, therefore, to

jexist between these two kinds of aeriform fluid. This difference,

however, is not fundamental, and the distinction between gases

and vapours has disappeared, in a theoretical point of view,

Leiiig, in fact, reduced to a simple question of temperature and
pressure.

On March 13, 1823, Faraday, then a young "man engaged
z.% chemical assistant at the Royal Institution, read before the

Royal Society a note entitled "On Fluid Chlorine." He had
i ucceeded in condensing this gas to a liquid by a process which
has become classical. This process consists in heating in a
closed vessel placed in a water-bath crystals of chlorine hydrate.
This compound, very rich in chlorine, is resolved at a gentle
heat into chlorine and liquid water, the quantity of which is not
sufficient to dissolve the whole of the chlorine. The latter is

iherefore disengaged in great part in the state of gas, which
accumulates in the small space remaining to it, and is liquefied

by the pressure which it exerts upon itself.

On the same day Sir Humphry Da\'y read a note " On the
Liquefaction of Hydrochloric Acid Gas," which he effected

by decomposing sal-ammoniac with sulphuric acid in a closed
vessel, The.-:e researches were completed by Faraday, who,
on April 10 of the same year, described the liquefaction of a
large number of gases, directing his efforts, by Davy's advice,
chiefly to those which are dense, or very soluble in water,
such as sulphurous acid, ammonia, sulphuretted hydrogen,
carbonic acid, and protoxide of nitrogen.
To enumerate the special processes adopted in each particular

case would occupy too much time. We shall therefore merely
observe that the chief, if not the only, means of condensation
-adopted in these experiments was compression, that is to say,
the reduction of the gas to a small volume, and that this com-
pression was exerted by the gas upon itself, as it accumulated in
the very strong sealed glass tubes in which it was disengaged.
Sir Humphry Davy, in the note above cited, had remarked
that pressure appeared to be a more efficacious method of con-
xiensation than cooling, inasmuch as a double pressure reduces
the volume of the gas to one-half, whereas a depression of tem-
perature of 1° F. reduces the volume by only -^-;^, the lowering
of temperature, moreover, soon attaining an impassable limit.

It must, however, be especially observed that, even in his first

experiments, Faraday made use of differences of temperature, if

not to liquefy the gases, at all events to distil and isolate the
liquids. Thus it was in the case of chlorine, for example, and
in that of ammonia, which he liquefied by heating ammoniacal
-silver chloride in a bent tube sealed at both ends, the liquid
-ammonia then distilling over and collecting in the empty branch
of the tube, which was cooled to a low temperature.

Similar phenomena will be exhibited in the experiment which
I am about to show you, consisting in the liquefaction of
cyanogen gas by heating cyanide of mercury in a small glass
tube terminated by a long capillary tube bent in the form of the
-letter U, The figure of this curved portion will be projected on
a screen by the electric light, and in a few seconds you will see
the liquid cyanogen collect in the bend.

Before leaving this part of my subject, I would recall to your
attention two of Faraday's discoveries resulting from the appli-
cation of the principles just explained. Having compressed coal-
.gas to twenty-fivi atmospheres, Faraday in 1825 discovered two
important bodies, namely, butylene, a compound of great
importance in a theoretical point of view—and benzene—
so named by Mitscherlich several years afterwards—which in
our own time has become the object of numerous and important
applications, and the pivot of an entire department of chemistry.

Another instance is afforded by sulphurous acid gas
4S0j), which was liquefied by Bussy in 1824, at the ordinary
atmospheric pressure, by the effect of a cold of 12° to 15° below
zero.

\Vhether we condense gases by pressure or reduce them to the
liquid state by diminution of temperature, the result of either
method is to bring their particles closer together. It would seem
tlien, in accordance with Davy's view, that pressure ought to be
more efficacious, as a- means of condensation, than cooling.

Nevertheless it is not so. The mere approximation of the

particles of certain gases does not suffice to effect their liquefac-

tion, and moreover, the distances between the particles cannot

be diminished indefinitely by pressure alone, M, Natterer, of

Vienna, has compressed oxygen, hydrogen, and nitrogen to 3,000
atmospheres without effecting their liquefaction. These gases,

hitherto called permanent, cannot be liquefied by pressure alone,

and their liquefaction, which has quite recently been effected, is

the joint effect of strong pressure and a great degree of cold.

This is the important point, and I request your permission to

offer in this place a few explanations which will serve to place it

. in its true light.

j
The impossibility of liquefying certain gases by"pressure alone

: is in accordance with the ideas which are current at the present

day respecting the nature of aeriform fluids, and likewise with a
discovery made in England within the last few years, on the

! continuity of the gaseous and liquid states. I will explain my-

I

self briefly on these two points.

! Daniel Bernouilli first enunciated the idea that gases are formed

j

of material particles, free in space, and animated by very rapid

rectilinear movements, and that the tension of elastic fluids

results from the shock of their particles against the sides of the

containing vessel^. Such is the origin of the kinetic
theory of gases, which has been revived since 1824 by

i
Herapath, Joule, and Kronig, and developed chiefly by Clausitis

and Clerk Maxwell.
The law of Boyle and of Mariotte follows as a natural con-

; sequence of this idea. [Suppose a gas occupying a certain

volume, and composed of a definite number of material particles

I —or molecules so-called—to be contained in a closed vessel,

such as the cylinder of an air-pimap ; the pressure on the piston

will be determined by the number of shocks of the molecules

diffused through the neighbouring stratum of gas. If, then, the

volume of the gas be reduced, the number of particles in this

layer will be increased, as well as the sum of the shocks, and
the pressure will be increased in proportion thereto.

The velocities with which these molecules move are enormous.
i Clausius supposes that the molecules of air move with a mean
i velocity of 485 metres per second, and those of hydrogen with a

mean velocity of 1844 metres per second, I say mean velocity,

for all the particles of a gas do not move at the same rate. But
can the particles freely traverse these wide spaces? By no
means ; their number is so immense, that at every instant they

j

enter into collision with one another, and rebound in such a
manner that their motion is altered bctii in velocity and in direc-

tion. It follows, therefore, that the molecules of a gaseous

mass are continually moving in all directions with variable velo-

cities, their motion in the intervals between the collisions being

\ sensibly rectilinear. The distribution of the velocities has been
made the subject of important researches by Clerk Maxwell.

These movements of gaseous molecules determine a very

important physical condition, namely, temperature. In
fact,' the energy of the rectilinear movements, that is to

say, the mass of the gaseous molecules multiplied by the

square of their velocity, gives the measmre of the tempe-

rature, which consequently increases proportionally to the

energy of the rectilinear movement, or, for the same gas—since

the masses remain constant—it increases as the square of the

velocity. If the velocity were reduced to nothing, the calorific

motion would be annihilated, that is to say, the gas would be

entirely deprived of heat. This state corresponds with the

absolute zero.

The gaseous molecules moving in all directions and coming
into colhsion with one another m space, are very nearly emanci-

pated from cohesion. Nevertheless this attractive force makes
itself felt for the infinitely short time during which the molecules

actually touch one another, or are on the point of doing so.

This influence of cohesion is one of the causes of deviation from
the law of Boyle or of Mariotte,

In liquids the influence of cohesion is manifest, preventing

the molecules from separating, though it allows them to glide

one over the other. This molecular cohesion, or attraction, is in

continual strife with the force of expansion, or kinetic energy,

which, if unopposed, would launch the molecules into space.

To understand the antagonism between these two forces, con-

sider for a moment a saturated vapour in contact with the liquid

from which it has been formed. When it is reduced to a smaller

volume, a certain number of its molecules are brought within the

sphere of action of cohesion ; they are consequently aggregated

together and precipitated in the liquid state, while the rest, being
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now diffused through a wider space, continue to move with the

same velocity and to exert the same pressure as before. In this

case the forci of cohesion of the hquid particles exactly balances

the expansive force or kinetic energy, and serves to a certain extent

as a measure of its amount.
Now let the vapour be heated, after it has been withdrawn

from the action of the liquid ; its expansive force will then in-

crease ; it will dilate, and may then be compressed, imtil,

by the approximation of its particles, it is again brought
within the sphere of action of the cohesive force, that is to

say, to the point of saturation corresponding with the

temperature to which it has been raised. With the increase

of temperature, the expansive force or kinetic energy of the

vapour likewise increases, whereas the cohesion of the liquid

becomes less : hence the necessity of further diminishing the

distances between the particles by increase of pressm-e. But
this double effect of increased kinetic energy of the gaseous
molecules, and diminished cohesion of the liquid molecules,

going on progressively as the temperature rises, a point will at

length be attained at which the energy of the molecular move-
ment will finally gain the victory over the force of cohesion,

whatever be the pressure to which the vapour is subjected. The
minimum temperature at which this effect is produced, and at

which, therefore, a vapour can no longer co-exist with its liquid

under any pressure whatever, has been called by my friend. Dr.

Andrews, the critical point, and by M. Mendelejeff, the

absolute boiling point. Above this temperature, what-
ever may be the pressure, the gas, whether dilated or com-
pressed, will maintain the same physical state, characterised

by freedom of molecular or calorific movement.
I can show you by an experiment this peculiar phenomenon

of the sudden passage of a liquid mass to the state of gas, by
heating liquid carbonic acid in a closed vessel, just as Cagniard
de Latour formerly heated ether. Here is a tube, half filled

with liquid carbonic acid, which we are about to immerse in

water at 35*
;
you observe that the liquid first rises quickly in the

tube, its coefficient of expansion being greater than that of gases
;

at the same time the meniscus flattens more and more, indicating

a diminution of cohesion in the liquid (Andrews), and finally

disappears altogether ; in fact the liquid itself has disappeared,

having been entirely and suddenly transformed into gas. What
now must we do to cause it to reappear? We must lower

the temperature, so as to diminish tlae kinetic energy of the

gas, and increase the cohesion of the liquid. A moment will

then arrive when the cohesive force will again be able to

resume the contest, and the liquid will be reconstituted.

We are now in a position to understand why certain gases,

hitherto called permanent^ cannot be liquefied except by the

combined action of very strong pressure and a very great degree
of cold. The critical points of these gases are situated at very

low temperatures. They have quite recently been liquefied, this

great discovery having been made by MM. Cailletet and Raoul
Pictet.

The principle of Cailletet's apparatus is the following :—The
gas to be liquefied is introduced into a cylindrical glass vessel

and transferred by means of mercury to a very strong glass

tube sealed into the reservoir. This latter is firmly fixed in a

cylindrical cavity hollowed out of a block of iron, and serving

as a kind of closed mercurial trough. The cylindrical cavity

communicates with a hydraulic press which injects water on to

the surface of the mercury, driving it into the gas reservoir,

which is ultimately quite filled with that liquid, the gas being
thereby driven into the tube, where it is liquefied.

In this manner we shall be able by a few strokes of the

piston of the hydraulic press to liquefy carbonic acid. Other
gases less easily condensable may be liquefied in a similar

manner, if the tube be cooled to - 20° or - 30°. But these temper-
atures do not suffice for the liquefaction of the so-called permanent
gases. To cool these gases to lower temperatures, M. Cailletet

avails himself of sudden expansion {detcjtte). The gas, com-
pressed to several hundreds of atmospheres, when allowed to

expand suddenly and drive the air before it, consumes a certain

quantity of heat, and is thereby reduced to a kind of mist, which
will appear on the screen, and pass away like a cloud, if

we suddenly expand the strongly compressed carbonic acid gas,

which we have here, in default of oxygen or hydrogen,
M. Raoul Pictet has succeeded in condensing oxygen and

hydrogen in the form of liquids, properly so called, and
even in obtaining the latter of these gases in the solid

state. To produce this effect, he employs condensing

apparatus of incomparable power, combining the action
of a cold of 120° to 140° below zero with that of enormous
pressures amounting to 550 and even 650 atmospheres. The
pressure is produced by the accumulation of the gases in a
closed space consisting of a long copper tube of very thick metal.
The oxygen was produced by heating potassium chlorate in a
howitzer shell, having a copper tube soldered into its orifice.

The hydrogen was prepared in a similar apparatus, by decompo-
sition of a dry mixture of potassium formate and potassium
hydrate.

To produce very low temperatures of 120° or even 140° below
zero, M. Pictet resorts to a very ingenious artifice. Over the
reservoir-tube which surrounds the copper tube, and in which
these low temperatures are intended to be produced, he super-
poses another system of concentric tubes, intended to produce a
first fall oftemperature amounting to - 65°, by the volatilisation of
liquid sulphurous acid. By means of this first depression of tem-
perature it has been found possible to liquefy carbonic acid gas in

the inner tube of the system just mentioned, by a pressure of only

a few atmospheres. The carbonic acid thus liquefied being intro-

duced into the lower reservoir-tube of the apparatus, produces by
its volatilisation, a second fall of temperature round the copper
tube containing the compressed oxygen which is to be liquefied.

M. Pictet has in fact established a double circulation, one of

sulphurous acid, the other of carbonic acid. I will describe the

former. Sulphurous acid gas is liquefied by a pressure of three

atmospheres and collects in a strong vessel, from which it passes

through a tube into the upper reservoir. The pressure is exerted

by means of a force-pump. A suction-pump connected with the

force-pump, and acting in concert with it withdraws the liquid

sulphurous acid from the reservoir-tube, and transfers it to the

force-pump, which brings it back to the vessel, and thence to the

upper reservoir- tube.

The circulation of the carbonic acid is established in the same
manner, by means of two pumps, one of which condenses the

gas by forcing it into tubes cooled to - 61°, while the other, which
is a suction-pump, sends it back to the force-pump. The vola-

tilisation of the carbonic acid produces round the copper tube

the low temperatures above-mentioned. The copper tube is in

fact surrounded by solid carbonic acid.

In this manner M. Pictet has liquefied oxygen, and has
approximately calculated its density. He has also liquefied and

even solidified hydrogen, which he has seen to issue from the

tube in the form of a steel-blue liquid jet, which partly solidi-

fied. The solid hydrogen, in falling on the floor, produced the

shrill noise of a metallic hail, thus confirming the bold and
ingenious idea of Faraday, who first suggested that hydrogen is

a metal.

The experiments of MM. Raoul Pictet and Cailletet have

then removed from science the distinction between permanent

and condensable gases. Permanent gases exist no longer. All

aeriform fluids may be liquefied with a facility greater in pro-

portion as their critical points are situated at higher tempera-

tures. From a physical point of view, therefore, gases and
vapours have the same constitution, being formed of molecules

which move freely in space. In what, then, do they differ?

They differ by the nature and constitution of these molecules ;

and here we enter on the domain of Chemistry.

It is supposed, in chemistry, that the molecules of each spe-

cies of gas or vapour are formed of a definite number of atoms.

The simplest molecules, like those of mercury-vapour, are

formed of single atoms. Others include several atoms of the

same or of different kinds : and these latter molecules may be

very complex, that is to say, formed of a large number of atoms

held together by affinity, and vibrating in concert in a system to

which they are attached, viz., the molecule. In this system,

which has a definite form, extent, and centre of gravity, the

molecules execute their own proper movements, and are at the

same time carried forward with the entire system in the molecular

paths.

I cannot here dilate on the nature and chemical properties of

the several gases and vapours. I wish merely to throw light on

a single point, which is of great importance, inasmuch as it

constitutes one of the foundations of chemical science.

The proposition which I am about to enunciate is generally

adopted by chemists, resting as it does on an imposing array of

facts : Equal volumes of gases or vapours, under the same condi-

tions of pressure and Jemperature, contain equal numbers of

molecules.
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The Italian chemist, Amadeo Avogadro, in discussing the

discoveries of Gay-Lussac respecting the simple relations which
exist between the volumes in which gases combine, was the first

to recognise that there likewise exists a simple relation between

the volumes of gases and the number of molecules which they

contain. The simplest hypothesis, said he, that can be made
regarding this matter consists in supposing that all gases contain

in equal volumes equal numbers of " integrant molecules. " By
this term he denoted what we now call simply molecules, and he
distinguished these integrant molecules from the "elementary
molecules " which we call atoms. According to him the inte-

grant molecules of gases are all equally distant one from the

other, and these distances are so great in proportion to the

dimensions of the molecules, that the mutual attraction between
the latter is reduced to nothing.

These integrant molecules are composed of a greater or

smaller number of elementary molecules, not only m com-
pound, but Ukewise in simple bodies ; the integrant molecules

of chlorine, for example, are composed of four elementary

molecules, and the same is the case with the integrant mole-

cules of hydrogen. What happens, then, when chlorine and
hydrogen combine together ? The integrant molecules of these

two bodies are then resolved into elementary molecules, which
combine, two by two, to form hydrochloric acid.

Ideas analogous to those of the Italian chemist were enun-
ciated in 1814 by Ampere, and thus there has been intro-

duced into chemical science the notion that there exist two
kinds of small particles, namely, molecules and atoms,
the former being diffused in equal numbers through equal
volumes of gases.

But this notion, so clearly enunciated more than sixty years

ago, was afterwards destined to be obscured. Berzelius, taking
up Ampere's proposition, altered it by substituting atoms for

molecules, and saying that '
' equal volumes of gases contain

equal numbers of atoms." This proposition, which has given
rise to long discussions, must now be rejected, for it is inexact.

It is to Gerhardt, and more recently to Cannizzaro, that is due
the honour of having restored the thesis of Avogadro and
Ampere, and pointed out its importance in connection with
chemical theory. This I must explain in conclusion.

In the first place Gerhardt simplified the rule of Avo-
gadro. The latter supposed that a molecule of chlorine or
of hydrogen contains four atoms, whereas Gerhardt regards it as

consisting of two. Avogadro's proposition thus modified,
assumes a very simple form, and may be enunciated in the
following tenns. Suppose that a volume, or the unit of volume,
of hydrogen contains one atom ; then the molecules of all gases
and vapours will occupy two volumes. Thus, a molecule of
hydrogen formed of two atoms will occupy two volumes, and a
molecule'of chlorine formed of two atom> will likewise occupy
two volumes. What now will happen when chlorine combines
with hydrogen? The molecules will be cut in two, and each of
the two chlorine-atoms uniting itself to an atom of hydrogen,
two molecules of hydrochloric acid will be formed, each occu-
pying two volumes. Thus if an atom of hydrogen occupies one
volume, a molecule of hydrochloric acid will occupy two
volumes. The same is the case -v^ ith the molecules of all other
gases and vapours.

A molecule of water formed of 2 at. H and i at. O occupies 2 volumes.
,, ammonia ,, 3 at. H and i at. N „ „
,, marsh gas „ 4 at. H and i at. C „ „

This list might be prolonged by taking as examples a large
number of gaseous or volatile bodies belonging both to mineral
and to organic chemistry, and including chlorinated, brominated,
and oxygenated compounds of the metalloids, and of a large
number of metals. The countless volatile compounds of organic
chemistry, hydrocarbons, alcohols, chlorides, bromides, organo-
metallic compounds, compound ammonias, aldehydes, ketones

—

all this legion of various compounds—conform to • the law of
Avogadro and Ampere, their molecules occupying two volumes
if an atom of hydrogen occupies one volume. Hence it follows
that the relative weights of two volumes represent the relative
weights of the molecules, or the molecular weigh ts. To
find these latter, therefore, it is sufficient to double the numbers
which express the weights of a single volume, or of the unit
of volume, that is to say the densities. The densities of^ases
may be referred to that of hydrogen as unity, and the atomic
weights to that of hydrogen. The unit being then the same, it

follows that the numbers which express the double densities
referred to hydrogen will also represent the molecular weights.

Chemists represent the constitution of molecules by formulae,

each of which shows the number of atoms condensed within the
molecule. Now the molecular weights being known, it is very
easy to deduce the formulae from them, as the se formula; must
represent the number of atoms comprised in two volumes. Such
is the relation which exists between the Law of Volumes and
Chemical Notation. The rule of Avogadro and Ampere has, in

fact, become one of the bases of this notation. There are, how-
ever, certain exceptions to its generality, but they are probably
more apparent than real. Sal-ammoniac, ammonium sulph-
hydrate, phosphorus pentachloride, iodine trichloride, sulphuric
acid, calomel, amylene hydrobromide, and chloral hydrate, have
vapour-densities such that their molecules appear to occupy four
volumes. Such, however, is not the case ; and it may be shown
that the bodies in question do not volatilise without decompo-
sition, but that, when they are heated, their molecules split up
into two, each of which occupies two volumes. Being unable to

analyse all the cases above-mentioned, I will confine myself to

the last, viz., chloral hydrate, which has given rise to a
long discussion.

The question to be decided is, whether this compound is or
is not decomposed by conversion into vapour? If it really

suffers decomposition, it should be resolved into anhydrous
chloral and water, lliat this decomposition really takes place
may be shown by a method based on the theory of dissociation

developed by M. H. Sainte-Claire Deville.

Here is the case in a few words. We have here in a tube a
certain volume of the vapour of chloral hydrate under a certain

pressure ; it is required to show that this vapour contains vapovu:

of water. For this purpose we are about to introduce into it

a body capable of emitting vapour of water, crystallised potas-

sium oxalate, for example. If the atmosphere is dry, this salt

will give offvapour of water just as it would in dry air or in vapour
of chloroform at the same temperature, and it will continue to

emit this vapour until the atmosphere shall have taken up a
degree of humidity corresponding with that which is designated
by M. H. Sainte-Claire Deville the dissociation tension of the
hydrated salt in question. If, on the other hand, the chloral

atmosphere is moist, and exhibits exactly the degree of humidity
just defined, the crystallised oxalate will not emit any water. In
this first tube, then, we have the vapour of chloral hydrate ; the

second contains vapour of chloroform. This latter is dry, and
I am about to prove to you that the former is moist. In fact,

the crystallised potassium oxalate which we are introducing into

the chloroform tube will rapidly depress the level of the
mercury by emitting vapour of water, whereas in the atmosphere
of chloral hydrate it will not emit vapour of water, and con-
sequently will not depress the level of the mercury. This shows
that chloral hydrate undergoes decomposition when converted
into vapour, and this supposed exception to the rule of Avo-
gadro and Ampere vanishes, like all the rest, when submitted to

the test of experiment. This rule appears, then, like a grand
law of nature, as simple in its enunciation as it is important in

its consequences.

Such are the considerations which I wished to lay before you
on the physical and chemical constitution of gases. Does not
this exposition seem to show that, of all the states which matter
can assume, the gaseous state is the most accessible to our
researches, and the best knoAvn—not, indeed, that we can affirm

the certainty of the theoretical considerations which I have
brought before you, for they are but probable. In the physical
sciences nothing is certain but well-observed facts and their im-
mediate consequences ; and, whenever we attempt to make these

facts the basis of any general theory, hypothetical data are apt
to mix themselves up with our deductions. In the present case
the hypothesis consists in assuming that gases, and matter in

general, are formed of molecules, and these latter of atoms. [No
one has ever seen these molecules and atoms, and it is certain

that nobody ever ^vill see them. Does it follow then that we
ought to reject or disdain this hypothesis ? By no means. Our
theories may be verified in their consequences, and may thereby
acquire a certain degree of probability. The theory under con-

sideration has been subjected to this ordeal, and nothing has
hitherto been found to contradict it. It is probable, indeed, that

gases are composed of small particles moving freely in space,

with immense velocities, and capable of communicating their

motion by collision or by friction. It is probable that these

molecules are diffused in space in numbers so enormous that the

most rarefied spaces still contain legions of them ; and it is this

circumstance which explains the possibility of the movements of
the radiometer.
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Be this as it may, the idea of Daniel Bernoulli has been deve-

loped into a beautiful theory—the kinetic theory of gases—

a

theory which has shed a sudden clearness, an unexpected light, on

matters which seemed to be veiled in the deepest obscurity.

The molecules, as already stated, are invisible. Never-

theless, attempts have been made to pene rate this invisible

world by the force of scientific reasoning, and by an effort

which does honour to the human mind, even if it be destined

to remain barren. The illustrious authors of the kinetic theory

of gases have sought to determine, not only the velocities of the

caseous molecules, and the prodigious number of their collisions

during a unit of time, but likewise their distances, their abso-

lute dimensions, and their number in a given volume. And
here we arrive at results which bewilder the imagination, but

which, in this lecture, I must not attempt to unfold.

Permit me only to add that these great labours mark a resting

place in our course, and are, perhaps, an approach towards the

solution of the eternal problem of the constitution of matter

—

a problem which dates from the earliest ages of civilisation, and

though discussed by all the great thinkers of ancient, as well

as of modern, times, still remains unsolved. May we not

hope that in our own time this problem has been more
clearly stated and more earnestly attacked, and that the labours

of the nineteenth century have advanced the human mind in

these arduous paths, more than those of a Lucretius, or even

of a Descartes and a Newton. From this point of view, the

discoveries of modern chemistry, so well expressed~and sum-

marised by the immortal conception of Dalton, will mark an

epoch in the progress of the human mind ; and to one of the

most important among these discoveries—that of the liquefaction

of the gases—grateful posterity will for ever join the glorious

name of Faraday.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Biologists will be pleased with the frank recognition of Dr.

Foster's services contained in the statute proposed by the Council

of the Senate at Cambridge for the new Professorship of Physiology

to be founded by Trinity College. It is to be permanently re-

corded that Dr. Foster's lectures have always been open to the

entire University, and that he "has successfully promoted"
the study of physiology. Thus the continued self-denying effort

and enthusiasm which have in eight years developed a school of

over seventy students, and which have called forth the original

talents of a score of ardent young investigators, will find still

fuller scope. We understand that Dr. Foster resolutely de-

clined to sanction any arrangement by Trinity College to secure

for him the first tenure of the professorship, preferring to leave

the University perfectly unfettered in its choice. But the Coun-

cil of the Senate, which is a thoroughly representative body,

chooses to signify the inseparable connection of the work with

Dr. Foster's name by the very wording of the statute. The
professor is to be elected by a board consisting of the Vice-

Chancellor, of four members nominated by the Council, and four

nominated by the Board of Natural Science Studies. One of

each four must be neither resident in the University nor officially

connected with it.

The Cambridge mechanical workshops, organised by Prof.

Stuart, bid fair to become of importance to research in the

country generally, as well as in Cambridge, Prof. Stuart, on

his own responsibility, has completely fitted up the workshops

with all machinery necessary for the construction of philosophical

apparatus. He has engaged a number of the most competent

workmen as teachers, and to construct apparatus required by
professors and investigators who are often deterred from re-

searches because of lack of appliances or time to make what

they want. Classes are formed for the regular instruction of

university men in the use of tools and the construction of

machines, and these are attended at present by a dozen students,

several of whom intend to become engineers,

Mr. a. C. Haddon, of Christ's College, has been nominated

oy the Board of Natural Sciences Studies, Cambridge, to study

at the Zoological Station at Naples during the ensuing season.

Dr. Greenfield, of St. Thomas's Hospital, has been

appointed by the Senate of the University of London to succeed

Dr. Burdon Sanderson as Professor of Comparative Pathology at

the Brown Institution.

The subscriptions already received or promised for the ex-

tension of the buildings of University College, London, amount
to upwards of 14,000/.

By the will of the late Mr. Charles Randolph, engineer,

60,000/. has been left to the building fund of Glasgow
University.

The third annual report of the Johns Hopkins University,

Baltimore, issued by President Gilman, is of the highest interest,

and shows that the attempt to establish a purely philosophical

university has been eminently successful. Our readers are no
doubt familiar with the principles on which this institution has
been based. It was not sought to add one more to the many
colleges already existing in the United States, but to found a
genuine university in which those who had the inclination and
the capabilities would have every facility for carrying their

elementary or collegiate studies into the region of research in

the various departments of human knowledge. The method of

work has been carefully planned ; the best men obtainable have
been got to superintend the work of the students, who are

admitted only on showing that they are really able and willing

to pursue the courses which have been arranged. It is a
many-sided and active centre of the highest learning, and cannot

but have an invigoratirg result on science in all its depart-

ments in the United States. We would recommend those of

our readers interested in the higher education to procure a copy
of this report, which deserves a more detailed notice than we
have space for.

The Budget for Public Instruction will be deposited this week
in the Bureau of the French Chamber of Deputies. A large

increase is asked for in favour of public instruction. The credit

granted will exceed two milHons sterling. In 1823 it was only

two thousand pounds, consequently in a little more than half a

century it has been multiplied a thousand-fold. M. Bardoux
will propose the creation in each department of a high school for

popular education according to the models which have proved so

successful in Paris. The benefit of the organisation realised in

the capital will be extended to the whole of France if the

scheme of the active minister is adopted, as will most probably

be the case.

At Stockholm the " Free " University was opened on October

14 last. The funds collected for its foundation now reach the

sum of 820,000 Swedish crowns. It is intended to establish a
similar university at Gothenburg.

SCIENTIFIC SERIALS
The American yournal of Science and Arts, October.— Besides-

1

two valuable papers by Professors Mayer and Draper, reproduced:
\

in our columns, we have here an account of the curious artificial" \

mounds of North-Eastern Iowa, by Mr. McGee. They consist

of tumuli, smaller conical mounds, embankments, and animal
j

mounds, and from numerous measurements the Ijuilders seem
to have used a unit which either was, or grew out of, the pace

j

or yard. A slow southerly migration of the mound-builders is

supposed to explain the evident increase in geometrical know-

1

ledge attested by various works found in passing across thej

United States from north to south.—Prof. Young fumishesi

details of observations of the Princeton Eclipse Expedition.—

^

The flour-mill explosion at Minneapolis in May was probably due

to the running diy of a set of stones which ground middlings,

one of six sets discharging into a spout which communicated
with a dust -house. Mr. Peckham studies the case, pointing out

that there is greater danger with middlings, because it is dryer,

and is ground at a higher temperature, and finer. The dry

stones may heat the last part of the grist remaining, sufficiently

to make it like tinder, so that it readily ignites on receiving a

spark from the stones. The practical problem is how to prevent

or detect dry stones, especially those for middlings.—Mr. Becker

indicates the rationale of correction for vacuum in chemical

analysis.—Prof. Smith writes on the composition of the new
meteoric mineral, Daubreelite, and its frequent, if not universal,

occurrence in meteoric irons.—Prof. Watson gives a more
careful determination (than previously) of the intra-Mercurial

planets.

Annalen der Physik und Chemie.—No. 9, 1878.—Tht.
excitation of electricity on contact of solid and gaseous!

bodies, forms the subject of an opening paper by Hercj

Beetz, who thinks the case is either one of differences]

of tensions produced by different conducting liquids, or of
change of metals by gases which have ceased to be in the

gaseous state, either through occlusion in the metals, or con^

densation on their surface.—From experiments on production 01
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galvanic currents by streaming of liquids through tubes, Ilerr

Dom infers that the motion of the liquid in itself produces no

considerable part of the electromotive force obsened ; the in-

fluence of the tube wall, on the other hand, is undoubted.—Herr

Wiedemann shows that an examination of magnetic behaviour of

iron oxide salts is well adapted for determining \nth accuracy, even

quantitatively, their dissociation in solutions at different tempera-

tures, the conditions of their fixation by acids, and their exchange

with other salt?.—In the first portion of an inquiry into the

divergences of some gases from Boyle's law at 0° and 100°, Heu
\Yinkelmann gives an interpolation formula, expressing this diver-

gence in the case of ethylene.—A new proposition in the theory of

diffraction proved by Herr Frolich, is, that with small angles of

diffraction, the kinetic energy of the incident light for an aperture

of any shape is equal to the kinetic energy of the difSracted light.

—Some experiments on the nature of the phases and change

composition in telephonic transmission are described by Herr

Hermann.—There are also notes on the relation between refrac-

tion equivalent and wave length, and on excitation of electricity

by pressure and friction.

Journal of the Franklin Inst'Uutt, October.—This contains a

short accoimt by Prof. Henry Draper, of his eclipse observations

at Rawlins, Wyoming Territory, together with a photograph

of the corona, showing the unequal distribution of its matter in

the plane of the ecliptic and ray-like forms towards the poles of

the sun. — Mr. Bell furnishes an account of the now historic

"Camel" locomotive engine of Ross Winans, built in June,

1848. It first practically demonstrated the superiority of the

eight-wheel connected engine for heavy traffic ; it had also an

inclined firebox, and other features of novelty.—The new sys-

tem of electric lighting by Profs. Thomson and Houston, is

descriLe^, consisting in causing one or both the carbon elec-

trodes to vibrate to and from each other, so that the effect of

the lij'ht produced is continuous. This allows of a feebler

carrent being used.—Mr. Isherwood analyses some Scotch

experiments on economic vaporisation of water and expansion

of steam.

SOCIETIES AND ACADEMIES
London

Linnean Society, November 7.—Prof. Allman, F.R.S.,

president, in the chair.— Sir Joseph D. Hooker, C.B.,

presented to the Society, in the name of a committee of

^ntlemen, a portrait of the Rev. M. J. Berkeley. A great

matted mass in sheet of a Chara {Niiella sp. ?) was exhibited

by Dr. Thos. Boycott. It had been got from a dried-up pond
in St. Leonard's Forest, Sussex, June, 1877; within its-meshes

many interesting microscopic forms were obtained.—Mr. Thos.

Qiristy next called attention to living specimens of West
African indian-rubber trees, the Urostigvia Vogelii, and an-

other imdetermined species recently arrived. He likewise showed
the fruit, flower, and leaf in spirit, with a dried ball of the gum
of the commercially valuable Landolphia florida.—Dr. Maxwell
''" ters read an extract from a letter of Dr. Beccari describing

i^antic Aroid found by him in Sumatra, side by side with
--. j Ra£lesia arnolti. The species has a large tuber 5 feet round,

I

from which is pushed up a single leaf, with a long, stout petiole,

;
the divided blade covering an area of 45 feet, or 15 metres.

—

i

Dr. R. C. A. Prior showed a specimen of CoUdia cruciaia in

blossom, grown out of doors in Somersetshire by the Rev. W.
Sotheby.—" Notes on Euphorbiaceze," by Mr. G. Bentham, read

I in title, was a paper treating of the history, nomenclature, syste-

matic arrangement, and the origin and geographical distribution
' of this remarkable order of plants. Among Dicotyledon?,
' Euphorbiaceoe stands fourth in point of numbers, having above
3000 species and 200 genera. In investigating the origin of the

order the geological record, unfortunately, is of no assistance.

TheirJ evident, generally tropical nature, ^is a striking feature,

'and, judging from various data, it is conjectured that their

most ancient home was in the old world. Their affinities have
repeatedly been discussed by botanists, but though there are
individual genera which may exhibit some one character sup-
posed to ally to other orders, yet no real connection has hitherto

i been pointed out. Their isolation is produced, not so much by
;

any one special character, as by a special combination of several.

I
As to position in the linear series, xmless the order be broken up,

j

practically it must remain among the Monochlamydeae, in spite of
occasional presence of corolla in some forms. The author has a
most interesting chapter on nomenclature and synonymy, well

worthy the study and serious attention of biologists generally.

—Mr. Lewis A. liemays, in a letter to the secretary, records the
undoubted existence of Carpesium cernuum, in Queensland, and
suggests its being indigenous there.—In a paper given in abstract,
" Descriptions of New Hemiptera," by Dr. F. Buchanan White,
the diagnosis of 2 new genera {Helentts and Neovelia) and 17 new
species are entered. These mainly are the results of Prof. Trail's

late exploration of the regions bordering the River Amazon.

—

Mr. Alfred W. Bennett read a communication, " Notes on
Cleistogamic Flowers ; chiefly of V^io'm, Oxalis, and fmpatUns."
According to him there are two kinds :— (i) Those which hardly
differ from the perfect open flowers, other than the partial or
entire suppression of the corolla, and the closing of the calj-x

( = homocleistogamic) ; and (2) those with a distinct modification
in the flower to aid self-fertilization ( = heterocleistogamic). He
was at first disposed to regarf those two kinds as having
arisen, one by degradation, the other by a rudimentary form
of the organ : but subsequent examination convinced him
that both kinds owe their origin to degradation. In the

extreme cleistogamic flowers a large number of organs have
been correlatively modified. Most interesting phenomena occur
in the mode of emission of the poUen tulles, thefe travelling

through the air in a straight line from the anther vertically

upwards in Oxalis, horizontally in others, and creep along the
surface and even back of ovary in Viola canina. An unseen
agency directs, for none wander with uncertainty ; and this is

all the more remarkable because, when not in proximity to the
stigma, the pollen grains protrude their tubes in all possible

directions.—ITie Rev. G. Henslow orally delivered the gist of a
paper " On the Absorption of Dew and Rain by the Green Parts
of Plants" iodide Science Azotes).—The Rev. W. W. Fowler and
Messrs. Wilfred Huddle^tone and T. M. Shuttleworth were
elected Fellows of the Society.

Chemical Society, November 7.— Dr. Gladstone, president,

in the chair.—The following papers were read : - Contributions

from the Laboratory of Tokio, Japan. On the red colomring

matter [^of the IMJwspermum erythrorhizon, by M. Kuhara. The
purple colouring matter was prepared from the root by extract-

ing with alcohol, purifying by treatment ^^^th lead acetate, &c ;

it forms a dark, resinous, uncrj-stallizable mass, with a metallic

green reflection, soluble in alcohol, ether, benzol, almost in-

soluble in water ; it resembles in some respects anchurin, the
colouring matter from alkanet. A bromine and a chlorine

compound were prepared.—A second report on some points in

chemical dynamics, by C. R. A. Wright, and A. P. Luff.

The authors have continued their previous research and have
determined the temperature of initial action of carbonic oxide,

hydrogen, and carbon on various oxides of iron, manganese,
lead, cobalt, and nickel. They find that the general law holds
good, that the temperature of the action of carbonic oxide
lies below that of hydrogen, which again is below that of carbon;
this rule appears to be a special case governed by the general
law that ccetens parUnts the greater algebraically is the heat
evolution taking place during a reducing action on a metallic

oxide, the lower is the temperature at which the action is first

noticeable during a few mmutes' action.—Note on the con-
stitution of the olefine produced by the action of zinc upon
ethylic iodide, by Dr. Frankland and Mr. Dobbin. The gas
given off was passed through a cohol and hulphuric acid, and
then absorbed by antimonic chloride ; on heating with water and
distilling a chloride was obtained, boiling at 83° C. ; it was
therefore ethylenic, and not ethylidenic chloride.—On the
occurrence of certain nitrogen acids amongst the products
of the combustion of coal gas and hydrogen flames, by
L. T. Wright. The author proves that the origin of the
nitrogen acids fotmd in the condensed water procured by
burning coal gas or hydrogen in the air is ammonia, either

free or combined, no such acids being produced when the
gases are carefully freed from ammonia.—On the action of
bromine upon sulphur, by J. B. Hannay.—Researches on dyeing.
Part I. bilk and rosanilin, by Dr. Mills and Mr. G. Thomson.
The authors have investigated the nature of the transaction which
occurs when a vat is exhausted of its tinctorial ingredients. The
experiments consisted in immersing a constant area of whie silk

in a solution of a rosanilin salt at a constant temperature for

varying times, and then determining the loss of strength of the

rosanilin solution.—Comparison of the actions of hypochlorites

and hypDbromites on some nitrogen compomids, by H. J. H.
Fenton, The compounds selected were, ammonium carbamate,

guanidine, and biuret.—Notes on two new v^eto-alkaloids by
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F, von Miiller and L. Rummel. The authors have prepared
alstonin from the bark of alstonia constricta, and duboisin from
the leaves and twigs of duboisia myoporoides ; the latter closely

resembles piturin,—On the determination of lithia by phosphate
of soda, by C. Rammelsberg. The author confirms his previous

results as to the formation of a double salt of sodium and lithium

phosphate and the consequent inaccuracy in lithia determina-
tions made by Mayer's method j he also gives some analyses of
lithia micas.

Physical Society, November 9.—Prof. G. C. Foster, vice-

president, and aftenvards Prof. W. G. Adams, president, in th-

chair.—The following candidate was elected a Member of the
Society :—Sir Frederick Elliot.—Prof. W. G. Adams explained
a simple appliance made by Mr. S. C. Tisley for exhibiting

the coloured bands due to interference with thick plates. The
bands due to regular reflection and refraction were produced by
two thick plates nearly parallel to each other and fixed in a brass

box with rectangular apertures on its flat faces so that the light

fell on the first plate at an angle of 60°, the whole apparatus being
of a convenient size for the waistcoat pocket. On a previous

occasion (June 23, 1877), Prof. Adams exhibited these bands to

the Society, but not in a portable form. The elliptical interfer-

ence bands, due to the scattering or diffusion of light at a point
on the front surface of one of the plates, were shown by means of
a precisely analogous arrangement, except that the inclination of
the plates to each other was somewhat greater ; in this case the
interference bands, formed by r<?^/rtr reflection and refraction, fall

in another direction, so that they are not received by the eye ; the
diffusion interference fringes obtained were clearly visible when
thrown on the screen. They are formed by rays once diffused

from points on the first surface and afterwards regularly re-

flected and refracted from the front and back faces of the two
plates in succession. Prof Adams pointed out that this instru-

ment would form a convenient means of obtaining polarized light

in cases where the length of a Nicol's prism is objectionable,

for instance, under the stage of a microscope ; the light will

be completely polarized if the plates be placed to receive the
light at the polarizing angle, and the field will be much brighter
than when a plate of tourmaline is employed.—Prof. W. F.
Barrett exhibited and explained Edison's microtasimeter and
carbon telephone. These have been recently described in

Nature. In the course of a brief recapitulation of the history

of these instruments, he referred to Du Moncel's early observa-

tions, published in 1856, that variations in the resistance of a
circuit can be produced by varying the pressure on metallic

surfaces in contact, and after referring to Clerac's plumbago
rheostats he stated that Edison was probably the first to apply
the diminished resistance of carbon under pressure to a practical

use, which he did early in 1877 in his carbon relay, the pro-

genitor of the carbon rheostat, micro-tasimeter and carbon tele-

phone. In all he uses compressed lampblack, a button of which
may be formed as follows. The wick of a paraffin lamp having
been cut so that it smokes, a quantity of lampblack is formed in

the chimney ; the lower portion, which has the more intense black
colour, is collected from time to time, and all brown particles

must be carefully removed, since they offer a greater resistance.

The mass is compressed into a disc about the size of a sixpence,

crushed, passed through a fine sieve, and again compressed, and
this operation may be two or three times repeated in order to attain

to perfect uniformity. The original form of tasimeter, in which
the hard rubber or other substance was placed horizontally, has
been modified so that the whole is vertical. The carbon button
rests on a smooth metallic surface in connection with a binding
screw, and a similar conducting surface rests upon it leading to

a second binding screw. A strip of hard rubber i inch long,

\ inch wide, and y\ inch thick, is supported vertically above it,

its upper end being attached to a fine screw worked by a tangent
screw with graduated head. The whole is inclosed in a heavy
conical brass box. Prof. Barrett suggested that it would be pre-

ferable to make this jacket cylindrical, and that the whole should
be inverted, because the weight of the strip on the button is

found to prevent the needle of the galvanometer returning at

once to zero. Employing one Daniell's cell and inserting a
shunt, Wheatstone's bridge, and resistance coils in the circuit,

it was shown that the hand, at some distance, caused a consider-

able deflection, and Prof. Barrett stated that in a still room the
instrument becomes so sensitive as to be almost unmanageable.
By replacing the hard rubber by a strip of gelatine varnished on
one side, a very slight change in the hygrometric state of the
atmosphere can be detected by the absorption of moisture

causing expansion of the gelatine, and, therefore, compression
of the carbon. Its action as an aneroid baroscope was su^crested
by Prof. Barrett, the button being associated with an exhausted
box. He pointed out that before the tasimeter can be used as
a measuring instrument, experiments must be made in order to
ascertain the exact relation between the resistance of carbon and
the pressure to which it is subjected. The carbon telephone, full
particulars of which will be found in Nature, vol. xix.

p. 12, was next described, and Mr, Adams, Mr, Edison's
assistant, now in England, exhibited a complete transmitting
apparatus, with call, &c. A very ingenious and simple form of
shunt, received from Mr. Edison with the tasimeter, deserves
mention, A row of brass studs fixed on a board are united by
plugs, so that if the current enters at one end it can pass out at
the other without meeting with any appreciable resistance. But
if a plug be removed it throws in about 4 inches of a resisting
wire wound over two rows of pins, underneath the board, one
row of which is in metallic connection with the studs ; thus the
entire length of wire is in circuit when all the plugs are removed.
Finally, Prof. Barrett mentioned that a communication has just
been received from Mr. Edison stating that he has succeeded in
arranging an efficient receiving instrument in which no form of
magnet is employed.—Mr. Ladd then showed several forms of
electric lamp arranged so as to render the use of clockwork
unnecessary. In that known as Wallace's workshop lamp the
spark passes between the edges of two plates, the lower one
being fixed while the upper one is raised to a suitable distance by
an electro-magnet brought into action immediately on the passing
of the current. A second form, in which an annular magnet
was employed, acted on the same principle, the armature carrying
the upper plate being specially arranged so as to give a maximum
of attractive force. In the third form, the V-lamp, two rods of
graphite were inclined at an angle of 45° to the vertical, resting in
contact on a piece of china. Immediately on the current passing
an electro-magnet is caused to act, and, after the rods have been
firmly gripped, they are separated and the support removed.
Should the circuit be broken they will at once fall together.

VlENN.\

Imperial Academy of Sciences, October 10,—The deaths
of Dr. Rokitansky and Prof, Tomaschek were referred to,—The
following among other papers were read :—The dolomite ridges of
South Tyrol and Venetia (Heft 2 and 3), by Dr. Mojsisovics.

—

On electric penetration of glass, by Prof. Alach.—On the relation

of diffusion-phenomena to the second proposition of the mechani-
cal theory of heat, by Prof. Boltzmann.—Calorimetric research

on the heat of combination of carbonic acid gas and ammonia
gas, to carbonate of ammonia, by Herr Lecher.—Action of

radiant heat of the sun on a body in shade—time of occurrence of

maximum temperature, by Herr Schlemiiller.—Description of

a telescope, by means of* which, with one objective, you may
point on two objects simultaneously, one distant, the other near,

(sealed packet) by Herr Schneider.—Physical experiments, by
Dr. Gross.—Distance reflector with precision-reading, by Herr
Kuczera.—Discovery of a comet, by Mr. L. Swift.—Meteorite
fall at Tieschitz in Miihren, July 15 last year, by Herr Tscher-
mak,—Development-history of the prothallium of Scolopendrium
vulgare, Sym., by Dr, Beck.
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RAMSAY'S MANUAL OF BRITISH GEOLOGY
The Physical Geology and Geography of Great Britain :

A Manual of British Geology. By A. C. Ramsay,

LL.D., F.R.S., &c., Director-General of the Geological

Surveys of the United Kingdom. Fifth Edition. (Lon-

don : Ed\vard Stanford, 1878.)

THIS well-known -work has now reached its fifth

edition, and has undergone such changes that it

may be almost regarded as a new book. Not only has

the quantity of matter in it been almost doubled since

the last edition, and its bulk and price augmented in

the same proportion, but its plan has been very greatly

modified, as is indeed indicated by the second title now
prefixed to it.

The original work was justly deserving of the very

great success which it achieved. It consisted of a cor-

rected report of one of the well-known series of lectures

to working-men delivered by the author in his capacity

of Professor of Geology in the Royal School of Mines,

at the Museum in Jermyn Street ; and it was a model of

clear exposition of a branch of science by one who was a

master of his subject, and who at the same time had
acquired great experience and skill in presenting it to

popular audiences. Probably no better introduction to

the principles of geology could possibly be recommended
to the English reader than this little book of Prof.

Ramsay's.

We must confess to feeling that this complete re-

modelling of the plan of a work that has already proved

so successful, is a somewhat hazardous experiment. The
original chapters of the book, which still retain the cha-

racteristics of popular lectures, do not always harmonise

in style with the portions that were primarily intended

for the pages of an encyclopecdia. Indeed, as is admitted

in the preface, the book now consists of two distinct

works fused into one, and the reader is again and again

reminded of the fact by somewhat awkward transitions

and by abrupt changes in style and in the mode of treat-

ment of ihe subject.

In almost every other respect we find the work to be
worthy of the highest praise. The clearness and general

accuracy of the information imparted by the book are as

conspicuous in this as in the earlier editions, and Prof.

Ramsay amply prores that he has not lost the most im-
portant gift which a teacher can possess, that of com-
municating his earnestness and enthusiasm to his readers.

Many of the questions treated of at considerable length
are of a somewhat controversial character, and the author
has again and again to remark that he is teaching, not
the universally accepted facts of the science, but the
views which he himself has been led after long and care-
ful study to adopt, and which he is sanguine enough to

believe will be eventually accepted by all his brother
geologists. Prof. Ramsay has certainly the merit of never
being uncertain or hesitating in his convictions, and those
who differ from, equally with those who coincide in opinion
Vi-ith him, will be glad to have the opportunity of reading
his latest and most perfectly matured deliverances on ques-
tions in the discussions upon which he has long taken a

Vol, XIX.—No. 474

very prominent part. We are bound to say that in respect

to these matters he writes with the most perfect candour,

and is ever ready to admit that there are subjects in which
the timidity or caution of other geologists does not permit
them to follow him in his bold generalisations.

The space at our disposal will not permit of our enter-

ing into detail on the numerous interesting questions

suggested by a perusal of this took. The author's

attempts to picture to the mind of his readers the
ancient physical geography of our portion of the globe
during successive geological periods may be cited as
among the most graphic pieces of writing, and at the

same time the most valuable portions of the work. Here
Prof. Ramsay is CNndently entirely in his element ; he
wxites with an enthusiasm which is perfectly contagious^

and his arguments, if not always sufficient to carry con-

viction, are at all times worthy of serious consideration.

We cannot resist quoting Prof. Ramsay's latest views

on the important and_much-vexed question of the classi-

fication of the Cambrian and Silurian rocks. On this

subject he remarks :

—

" If these strata were to be classified for the first time
in England, with my present knowledge, I would divide
them into three, as the most convenient method. The first

series would include the purple and green grits and slates

of the Longw>'nd and Wales, and range upwards as high
as the top of the Tremadoc slates ; the second would
range from the base of the Arenig slates to the top of the
Bala or Caradoc beds ; and the third from the base of
the Upper Llandovery beds to the top of the Ludlow
rocks.'

'

It is true that after this statement, which is in such

perfect harmony with the results arrived at by palaeonto-

logists in Bohemia, Scandinavia, America, and our own
country, Prof. Ramsay announces his intention of still

adopting the nomenclature of Murchison and the Geo-
logical Survey, which he admits to be " old-fashioned ;

"

but he states that his reason for doing so is simply

that this plan will be the most convenient for those

who wish to consult the geological maps and sec-

tions published by the Government. As the date fixed

for the completion of the Government Survey is now
passed, we may perhaps hope that the Director-General'

will be able to devote his attention to the much-needed

reform of that old-fashioned classification and nomen-

clature. At all events, every geologist will be gratified

by learning from so high an authority that any difference

which may now exist concerning the classification of the

older palaeozoic rocks is mainly one as to the employ-

ment of certain terms, and that on the actual facts of

the case something like substantial agreement has at

last been arrived at.

On another question, that of the date of the earliest

traces of human workmanship in this country. Prof.

Ramsay's remarks are certainly not calculated to give

quite so much satisfaction to his readers. He writes :

—

" The antiquity of man being thus clearly established, it

becomes obvious that his advent into our area was either

of pre-glacial or of inter-glacial date. I say inter-

glacial, because Mr. Skertchly has lately discovered

palaeolithic flint implements in certain brick-earths.

Similar, and I believe identical, brick-earths underlie the

* chalky boulder-clay ' in the neighbourhood, the boulder-

clay having been removed by denudation from that
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portion of the brick-earth in which the implements were

found at Botany Bay, near Thetford, in Suffolk. The
announcement at once provoked strenuous opposition,

and therefore, on a tour of inspection of Mr. Skertchly's

work with Mr. Bristow, we took care to examine into this

point. The result was that I satisfied myself of the

truth of Mr. Skertchly's observations that the implement

bearing brick-earth in places underlies a boulder-clay,

which, in his opinion, is not of the earliest date, in which

case the men who made these tools must have been of

inter- glacial age."

The " strenuous opposition " to which Prof. Ramsay
refers, was directed, it will be remembered, not against

the possibility of human remains being found under glacial

deposits, but against such a conclusion being accepted

without the clearest and most irrefragable evidence being

adduced in its support. And it must be borne in mind
that a number of most competent observers have exa-

mined the sections in question, and have arrived at con-

clusions directly opposed to those announced by the

officers of the Geological Survey. When, therefore, our

author, still speaking of this question of the contempo-

raneity of man with the glacial epoch, goes on to exclaim :

" Perhaps we cannot prove it, but there is nothing im-

probable in the hypothesis, and I am not the only one

who believes it," we cannot help entertaining the feeling

that this is hardly the spirit in which a scientific question

should be treated, and that the method which he adopts

is one scarcely calculated to carry conviction to the mind
of any competent judge of the matter.

In laying down this book we cannot refrain from once

more expressing our opinion that it is a work of the

highest value, and one worthy to take a foremost place

among popular manuals of science. The illustrations are

excellent ; the woodcuts, by Mr. Sharman—giving a very

faithful representation of species which have been selected

by Mr. Etheridge as characteristic of the several forma-

tions—are quite new, and some views of scenery have

also been added to those contained in former editions of

the book. The little geological map of Great Britain,

which we are glad to see reproduced, is a marvel of clear

and accurate printing in colours, and well sustains the

reputation of the publishing firm which has produced it.

FLORAL DIAGRAMS
Blathendiagravtme. Construirt und erlautert von Dr. A.

W. Eichler, Professor der Botanik an der Universitiit

Kiel. (Leipzig : W. Engelmann. Theil i., 1876,

Theil ii., 1878.)

THIS book supplies a want that every real student of

systematic botany must have felt. The introductory

. chapters are devoted to an inquiry into the morphology
of the flower and its parts, and the inflorescence ; while

the subsequent chapters are a full exposition under the

head of each family and order of the floral type and its

most important modifications. Preceding each order is a
list of the most important works bearing on it, and every
quotation is accompanied by a full reference. Hence the
book is both a Thesaurus of the literature of its subject,

and moreover a Prodromus of phanerogamic morphology.
Despite the modest title, the vegetative arrangements are
explained wherever they present interest, and the same

ungrudging pains are often extended to fruit and seed.

Unlike too many authors Prof. Eichler is utterly free

from provincialism. He cites as freely and constantly

foreign botanists as those who have used the German
language. Unfortunately we are but poorly represented,

for morphological research is all but unknown in Eng-
land, and is untaught by both our swarms of botanical

lecturers and the great institutions which are the outward

and visible sign of what Government recognises as

botany. The medical curriculum has overborne original

teaching by the former, the herbarium has stunted all

else in the latter. Hence few of our botanists are able,

like an Eichler or a Baillon, to check observations on the

adult flower, with its parts distorted by drying and soak-

ing, by their own knowledge of the growth of the living

plant. Even the greatest sagacity and experience must

be at a loss sometimes from this weakness in the very

foundations of their work. For this reason one regrets

the more that Eichler makes not a single reference to the

works of Griffith, perhaps the greatest botanical genius

England ever possessed, who found out for himself the

value of developmental research and worked out many a

flower by its aid.

A word on the method of Eichler. The actual editor

of the " Flora Braziliensis," he adds to his thorough

knowledge of morphology proper a rare acquaintance

with systematic botany. Hence he belongs to no

school, though awake to the value of workers in more
limited fields, in all of which he himself has done good
service. A firm evolutionist, he accepts the testimony of

systematist, anatomist, teratologist, organogenist, and
histogenist, and believes that all of these can in turn

shed light on doubtful points. Hence his opinion must
be respectfully considered by those who differ from it, and
it is worth while to note a few of his conclusions-

He regards the nature of the "calyx tube" as vary-

ing Avith the order ; truly receptacular in Rosaceae, for

instance, it is, partly at least, appendicular in some
cases. The petals of Primulacese are regarded as true

petals, and not as appendages of the stamens, a view

which our descendants will have forgotten or unearth

with the lazy amusement with which we look on some of

the naif theories of our ancestors. The nature of the

placenta and ovule is a more difficult question, and our

author, who, in the preliminary chapters of Hart i., pub-
lished in 1876, held it essentially variable, has been led

chiefly by Celanowsky's arguments to regard it as in all

cases an outgrowth from the carpellary leaves. Similarly

the ovule, regarded in the First Part as a bud, is now
viewed as an emergence. Of course the last word is not

yet said on these points, but it is worth noting that

Warming also avows his final conversion by Celakowsky,

in his brilliant paper on the ovule in the first volume of

the Amiales des Sciences Naturelles for 1877 ; and Eichler

is at one with Warming in adopting Brown's view of the

female flower of Gymnosperms. It is much to be regretted

that this point was not really discussed at the late con-

gress in Paris, or that its principal advocates do not

answer the latest arguments in its favour. But the ques-

tion cannot at all be regarded as settled.

The cup of Euphorbia is regarded as an inflorescence

;

but though the pros and cons are fairly stated, no ncT |

light is shed on the matter. (
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Enough has been said to show the extreme value of the

book to the scientific botanist. May its teachings quicken

sound study in England. MARCUS M. Hartog

OUR BOOK SHELF
Manuel du Voyageur. Par D. Kaltbrunner, Membre de

la Societdde Geographic de Geneve. (Zurich, J. Wurster

und 0% Editeurs. Paris, C. Rheinwald und C'S 1879.)

A GREAT difficulty of writing a treatise for the use of

travellers, on "What to Observe," lies in the impossi-

bihty of presenting to the imagination an ideal average

traveller to address. If the great mass of intending tra-

vellers had much the same amount of scientific knowledge

and were well grounded in the elements of science gene-

rally, a very useful and compact work might, no doubt,

be composed. But as a matter of fact such persons are

usually very ignorant, or variously ignorant, and a

book fitted to instruct the whole of them must omit

none of the more elementary considerations, and there-

fore would assume the shape of a collection of encyclo-

paedic treatises. It is hard to define the level of previous

knowledge to which " Kaltbrunner's Manuel du Voyageur "

is best adapted. Every reader is sure to think it too

diffuse for his own wants in some parts, neither deep nor

full enough in a great many, and probably beyond his

depth in others ; but take it all in all, it is perhaps better

adapted for persons of moderate culture than any similar

book that could be named. It is beautifully got up, with

abundant illustrations, and to say the least, would be often

iiseful for reference and as a reminder. The range of its

topics is wide enough to touch the interests of everybody,

and it would be a capital present to give to a friend

bound for foreign parts. Considerable space is allotted

to subjects connected with social life and other anthro-

pological questions.

There seems to be some irony in the fact that when the

world is so nearly explored, manuals for the use of tra-

vellers should begin to appear. They were greatly

needed many years ago, when the Admiralty Manual
had the field nearly all to itself, but now that the need
is less, these works are at last composed in abimdance.
The present one, however, is by no means intended to

supply the wants of those travellers only who are explor-

ing unknown coimtries, much of it being applicable even
to home districts. It is less solid and more compre-
hensive than the recent German publication, "Anleitimg,

&c.," by Neumayer.

Pleasant Ways in Science. By R. A. Proctor. (London

:

Chatto and Windus, 1879.)

Of this book, which has been sent me for review, I can
truly say that it is an excellent specimen of what has been
well called (I forget by whom) Paper Science. A very
few quotations will amply justify this verdict.

At pp. 8, 152, I find "heat" several times standing
for " temperature." But the author (in these columns,
vol. xvi. p. 227) insisted that

" What mathematicians call the moving force exerted by the
earth on the moon is eighty-one times greater than the corre-

sponding force exerted by the moon on the earth."

To put "heat" for "temperature" is after all not
very strange for one who puts " moving force " for
" accelerating force."

In the account given of the experiments of Andrews
and Tait on ozone, the action of " iodine" is given as
that of " mercury " : and the now-received idea of the
nature of ozone—though twice mentioned in the paper
referred to—is described as a " beautiful " and " in-

geniously conceived" hypothesis suggested after the
publication of the paper (pp. 351-2).
The following passage, which refers to friends 'of my

own, I quote without comment :

—

" .... no one, I think, would believe so ill of his

fellow-men as to suppose for one moment that advan-

tage could be taken of the sympathies which have been

aroused by the Indian famine, or which may from time

to time be excited by the record of great disasters by sea

and land, to advocate bottomless schemes tmrely for pur-
poses of personal advancement. We must now, perforce.,

believe that those who advocate the erection of new
observatories and laboratories for studying the physics of

the sun have the most thorough faith in the scheme which
they proffer . ..." (p. 51).

From p. 194 I gather that I know nothing about the

motion of waves, and p. 240 proves me equally ignorant

of voltaic electricity. I cannot read any more.

P. G. T.

LETTERS TO THE EDITOR
\^The Editor does not hold himself responsiblefor opinions expressed

by his coirespondents. Neither can he undertake to return, »r

to correspond vnth the writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

[The Editor urgently requests correspondents to keep their letters as

short as possible. The pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting and noz'el facts.l

Receiving Telephones

I HAVE roughly tried two experiments which seemed likely

to supply new forms of receiving telephones, and have had such
partial success as seemed satisfactory in preliminary trials. As
I have not time to continue the experiments I request the inser-

tion of this note in the pages of Nature, in the hope that some
one else will follow the matter up.

In one experiment a spiral wire (I used German silver, but it

may be of any material) was wound closely so that the spires
were in contact, or nearly so. One end of the spiral was fixed
and the other end attached by a thread to the middle of a small
parchment drum-head, such as is sold by the toy-makers for
thread telephones. A slight tension was put on the thread to
draw the spires of wire slightly asunder. The spiral wire was
then made part of a circuit, including one or two ceUs of Grove's
battery and a line wire going to another room. By this appa-
ratus such sounds as the scraping on a file were satisfactorily

heard, although the spiral was only one coil of about an inch
long. It will be observed that in this arrangement there are no
magnets ; the whole effect is produced by the varying induction
of the current upon itself. The apparatus could obviously be
rendered more efficient by using a longer spiral, or a coil con-
sisting of a number of concentric spirals not quite in contact, so
as to allow small motions to exist. The induction might be
still farther increased by using a spiral of two wires, so that a
powerful local current might be kept up in the alternate spires,
while the varying line-current is passing through the inter-
mediate ones. Another improvement would consist in using
iron wire wound in a sufficiently loose coil. The self-magneti-
sation of this coil would co-operate with the electric induction to
heighten the eflFect.

In the other arrangement an iron or steel spiral (in my experi-
ment it was an ordinary steel spiral spring, of which the spires -

lay close) was placed inside a coil of copper wire in circuit with
a battery and the line. The spiral, as before, was fixed at one
end, and kept slightly stretched by a string connecting its other
end to a drum-head. In this arrangement no cmrent passes
through the spiral, but it is the core of an electro-magnet, and
becomes magnetised in a degree which changes with the altera-
tions in the intensity of the line-current. This causes the spires
to attract one another with varying intensity, and the tremulous
motion so produced is propagated by the string to the parch-
ment. By this arrangement singing, whistling, &c., were
heard when a Reiss transmitter was used. Probably a soft iron
coil would have been better than the steel spring I used, and the
apparatus is susceptible of other obvious improvements which
would add to its sensitiveness.

Before concluding permit me to thank Prof. Barrett for
allowing me to make the experiments in his laboratory.

Dublin, November 25 G. JOHNSTONE SxoNKT
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The Microphone for Military and Tonometric Purposes

My attention has just been called to a paper on the micro-
phone, by Prof. W. F. Barrett, in Nature (vol. xix. p. 12),

in which it is asked whether the latter " has ever been tried by
military men to detect the mining operations of an enemy ? " Will
you allow me to state that this application of the microphone
suggested itself to me many months ago, and that I have begun to
make experiments both in this direction and also with a view to
ascertain to what extent sounds can be transmitted to a microphone
immersed in water. Unfortunately the pressure of other matters
has hindered me from completing the work^ which, however, I
hope shortly to be able to do.

May I take this opportunity of saying that I have been endea-
vouring with some success to apply the principle of the micro-
phone to the counting of the beats of two slightly dissonant
tuning-forks. In one experiment the two forks were inverted
and screwed through a board above which the ends of their stems
protruded. A thin piece of carbon was laid over these ends and
the arrangement was placed in circuit with a Bell telephone.
The beats were loudly heard and continued audible long after

their direct sound had ceased. A reflecting galvanometer being
placed in the circuit the beats were shown by deflections of the
light spot, but irregularities in the current made it difficult to

count them satisfactorily. The forks were then screwed hori-
zontally into a vertical board and a screw was inserted about
l" from the stem of each and on the same horizontal level. A
small piece of carbon was laid over each stem and its adjacent
screw. This plan gave even better results, and admits of the
forks being any reasonable distance apart. The experiments
were tried with two forks whose vibration numbers were about
60, and also with a pair of octave forks with vibration numbers
of about 256 and 512. A small piece of copper wire was then
attached to each of the two large forks, and mercury cups were so
placed that the points of the wires were just not touching the
mercury surface when the forks were at rest. Both mercury
cups were connected to one pole of the battery, and the current
was arranged to branch through the forks uniting at the tele-

phone. The beats were very loud. This plan, however, involves
difficulties on account of the delicacy of adjustment required for

the mercury surfaces and also the amalgamation of the copper-
points. Several other experiments have been tried, but the
method first described seems worth a trial by those interested in

tonometry. The counting of beats, which is not an easy matter
for aged or unaccustomed ears, may thus be immensely facilitated,

while the period of the forks under observation is absolutely
unaffected. The carbon used was that employed for the electric

light, and it is probable that more carefully prepared and homo-
geneous material would have given better results in a galvano-
meter experiment. George S. Clarke

Cooper's Hill, November 19

The Microphone as a Receiver

On the 3rd of June last, in a paper read before the Royal

Society of Edinburgh, I described an experiment which showed

that the microphone could be used, not only as a transmitter,

but also as a receiver of articulate sounds. An abstract of the

-paper appeared shortly after in Nature, and since then I have

had communications from several experimenters, stating that

they had failed to repeat the experiment, and asking for some
details regarding it, I trust, therefore, that you will kindly give

me space for a short explanation.

In performing the experiment the transmitting and receiving

instruments which I used were precisely identical. Each was
merely an ordinary white porcelain jam-pot, 3J inches in diameter

and 4 inches deep, half filled with gas-coke, broken into coarse

fragments and provided with electrodes whereby a current of elec-

tricity could be sent through the pieces of coke. Cinders from
ordinary coal, if well burned, would, of course, do equally well.

The electrodes were two strips of tin about two inclaes wide

slipped down, opposite to each other, between the cinders and

the sides of the jam-pot and fastened by being bent over the

edges and bound round the outside with a cord. When these

jam-pots were put in circuit like a pair of ordinary telephones,

and a battery oftwo strong Grove's cells, orfour ordinary Bunsen's,

included in the circuit the arrangement was complete.

In this way I have had no difficulty in making myself and
others clearly hear the transmission both of singing and speaking,

although, as I stated in my paper, the articulation is not so dis-

tinct as I have no doubt it will be when proper forms both of
transmitter and receiver are adopted.

I may mention that since then I have found the result to be
greatly improved by including a stronger battery in the circuit.

Edinburgh, November 18 James Blyth

Wind-Pressure ^

I became acquainted, some years since, with the singu-
larly great wind-pressures registered at the Liverpool Obser-
vatory, and I should be rather disposed to attribute them to the
exceptional position of the wind-gauge than to think (as the
writer of an article in Nature, vol. xix. p. 25, appears to do)
that the gauge is erroneous. I do not remember to have seen it

noticed, in the recent discussions on the Cleopatra's Needle,
that there is probably a rapid increase of wind-pressure from
the ground-surface upwards. In any river the velocity is least

at the bottom, and near the bottom the change is rapid. Simi-
larly, in the great current formed by the wind, I imagine there
is a much less velocity near the ground than at some distance
above it, and less on a plain than above a hill standing out of
the plain. Now I believe the Bidstone Obser\'atory is on a hill,

with the great plain formed by the Atlantic in front of it. It is,

therefore, in a position in which it receives an exceptionally
heavy wind-pressure. The pressure on the wind-gauge is pro-
bably much greater than on the windows of the observatory,
and that, again, is probably greater than the pressure on build-

ings more inland, where the current near the ground has been
more interfered with by obstructions. On the other hand,
Cleopatra's Needle is in a very protected position, where I should
be much surprised to find that the wind-pressure ever reached
even 40 lbs. per square foot.

As Mr. Dixon has referred to the case of a window to dis-

prove the possibility of a pressure of 80 lbs. per square foot, it

may be well to see whether it is really conclusive. I have not
at hand any formula for the resistance of a simply-supported
square plate, but it will not be very different from that of a
circular plate. Now, letp — pressiure per square inch on surface
of plate, t its thickness, r its radius. Then the greatest stress

in the plate is by Grashof's formula, / = 4 . -\p. Taking a

plate of glass 2 feet diameter, \ inch thick, and loaded with
80 lbs. per square foot, we get f = 4,270 lbs. per square inch.

In some experiments which I made under Sir W. Fairbaim's
direction, the tenacity of glass was found to be from 4,200 to

6,QOO lbs. per square in. Hence, surprising as it may seem,
it is probable that a pane of glass 2 feet diameter would sustain

a load of 80 lbs. per square foot, uniformly distributed, without
breaking, or a load equivalent to that of a dense crowd of

people. I don't, of course, think that a window would be safe

if subjected to such a pressure, but it is always desirable to

subject general statements of this kind to exact calculation ; and
I think we may at least infer that well-constructed glass windows
would sustain a considerable wind-pressure without necessarily

giving way. W. C. UnwiN
Cooper's Hill, November 17

Was Homer Colour-blind ?

I crave some little space for aTew remarks with regard to the
recently much^vexed question as to the traditional blindness of
Homer.

It seems to have been overlooked that, apart from the state-

ment made by Herodotus ' (in his life of Homer), that in

^ Homer, according to Herodotus, was^ bom about 167 years after the
Trojan war and, when still a child, adopted by his stepfather, to whom he
succeeded in the management of a school. At an early age, however, it

would seem, he set out for distant voyages and, at length, after having spent
some time on visiting Tyrrhenia and Iberia, when about 32 or 34 years of age,

lost his sight from what appears to have been some chronic disease of the

eyes. Previously, when at Ithaca, he is said already to have had a narrow
escape from that calamity. The text of this important narrative runs thus :

—

.... of fj.'kv ''\QaKr\aioi Xeyovcri, rdre ij.ev irap' eavTo7s Tv(p\co-

drjvai, US 54 €716 <^7jV* T6Te fihu vyirj yevecrdai, vffrepov Se iv

Ko\o<p(ovi rtxftXwdrjvai ; (TwofnoXoyoucn 8e fioi Kal KoAocpcivioi

rovTois 'AiriKOfifvii) Se 4s Ko\o(puya crvvefir}, iroKiv

voa"/i(ravra tovs ocfydaXfiovs fiTJ Svi'a<rdai Sta<pvye7y t^iv vScrov, dwd
Tv<p\cii6vi'at fVTavda. 'Ek Se t^j- KoAo(pwyos TV(p\bs iwi/ diriKueeTai

eU rrji/ 'Zixvpvav ... 1

From Colophon he sailed to Smyrna, where, for his sustenance, he began
and, afterwards, continued, during his long wanderings, and for a good
many years, the recital of his verses.
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consequence of what appears to have been a chronic disease of

the eyes, the poet lost his sight at the early age of about 32 or 34
years, and that he, once at least, styles himself a downright blind

man, in his Plynm to Delian Apollo, ver. 169—73, which derives

no mean authenticity from being so pointedly quoted by
Thucydides, III., 104, and which runs thus :

—

.... 6w6t( Kiv Tis (-Kix^ovltav dvOpdirccy

iyOdS' dffipTjTat ^fiiftos raXairtlpios 4\d<iv'

w Kovpai, rls 5' ifjiiiiv dvi)p tjSkttos aoiBaiy

(vd 'S( vwXuTai, Kol rtcj) repirfffOe fid\tffTa
;

vfi(7i 8' *§ fM\a irda-ai tnroKpivaaff eu<priaci)s'

TvpXhs dvTJp, oIk(7 Se X(ai fvt traifcaXofffay,

rod Tatrcu nfT6iri<T0fy dpi<TTevovffiv doiiai.

If some day an earthbom man, a wayfaring stranger.

Asks you the name of whom best you like of all the minstrels

you know.
Whose songs are, oh lasses, the most delightful to you,

Oh, then, unanimously, siirely, you answer :

It is the blind man who dwells in the rocky island of Chios,

His songs are to us by far the sweetest of all.

I need not add, as a further argument, that Homer frequently

was alluded to as the blind and humpbacked man, 6 Kv<p6s koI

rwpxts derip,^ and it seems to me trifling to qualify, or mitigate,

the racy juxtaposition of the two epithets.

To what extent colour hallucinations, so frequent in connection

with certain forms of blindness, may possibly have impaired the

poet's imaginative faculties with regard to the varying hues and
shades of colour, it would be for the present, from want, for

obvious reasons, of similar observations, difficult to settle. How-
ever, I cannot but think that what by some so recently has been
called Homer's colour-blindness may be the natural consequence,

on the one hand, of the increasing dinmess of his recollections

as well as owing to these optical hallucinations, and finally, to the

defective chromatic terminology of his time. The following are

some of the Greek and Latin authors who, together with
Herodotus, aver and enlarge upon the blindness of Homer :

—

Plutarch, Vita Horn. 12 ; Thucyd., III. 104 ; Pausan., II. 32^ 3 J

III. 4, 22 ; Lycophron, Cassandra, 422 ; Aristot., Orat., L. p. 703

;

Cicero, Tuscul, V. 39,
I refrain from discussing the question whether, from a physio-

logical point of view, such a profound fimctional perturbation as

is involved in the term of colour-blindness, viz. , deficiency in the

perception of any plmrality of colours in the spectrum, would
Bot seem to be symptomatical of most momentous organic dis-

turbances in the nervous apparatus of the eye, generally con-

ducive to the most hopeless forms of blindness.

Scientific Club J. Hersciiel

In reading Mr. Pole's article on Homer's sensations of colour,

there is one point which seemed to me to call for explanation.

Mr. Pole says that in the solar spectrum he sees only two colours,

blue and yellow, and that the red space appears to him yellow.

From this one would naturally infer that the whole of the spec-

trum visible to ordinary persons is visible to him also, but that

it presents only these two colours, which graduate :into one
another without any break, and that the greea space appears as

yellow. And with a colour-blind person who has allowed
me to test his capabilities, I found this actually to be the
case. Bat later on Mr, Pole says that pin-e red and pure green
appear to him not yellow but grey. I would wish, then, to ask
Mr. Pole whether the spectrum presents to his vision, in place of
the green, a neutral space or an interval of darkness? In other
words, have the rays of that particular refrangibUity no action
at all upon his retina, or is it that they have no action peculiar to

* The very word of O/xjjpos signified " blind " in the vernacular idiom of

K''M''/i or Cumae, one of the jEolian colonies in Asia Minor, where he lived
for some time, and, as will be shown ancn, accidentally came by the name
of Homer, h:s original name being Melesigenes, from his happening to be
bom on the banks of the small river Meles, which flows by Smyrna and runs
into the Smymian sLaus.

One day, pointing out how much of the poet's glory was certain to redound
to their own city's glory, if the poet oould be induced to seitle among them,
It was proposed to the people of Cumse to provide during his lifetime for his
wants, at the public expense, when somebody explained that such a resolution

would betanumouQt to invitingallsortsofblind,"OM'jpoj, and useless, people
to their city, whereupon the prop^osal dropped. But it seems that, hence-
forth, the poet went by the name of Homer:

—

Opjipos liriKparriae rw Vli\t\aiy(Vfi dirb Trfs avfi.<f>opj]s ; 01 y&p
Kv^iatot ToCs rixpXois "Ofiripovs \4yovaty. "Clare vpSrepov ofo/xa-
ioftfvov avTov yifK-rjffiyfytoSjTOhTO yfy4a6anovvoua''0,urjpos.

Herodjt.' Halic, vita Hom., 2, 13.

themselves, but simply produce the general effect of light ? In
either case the phenomenon seems more anomalous than if he
saw all colours as colours, though he could only class them under
two heads. To take a familiar analogy, it is as if a man
should be perfectly able to distinguish the pitch of notes at either

end of the scale, but the notes between should either not affect

the auditory nerve at all, or should affect it simply as noi-e.

Pembroke College, Oxford Frank Podmore

Anthropometry

As I have stated in the preface that my object in publishing
my "Manual of Anthropometry" is to invite criticism with a
view to perfecting the anthropometrical chart which it contains,

and which forms its chief feature, I may be excused for referring

to the notice of the work which appears in Nature, vol. xix.

p. 29. The reviewer objects to the large nimiber of measure-
ments given in the chart, but he has overlooked my statement
that many of them are of a .secondary character, and that I leave
the student liberty to select the measurements which best .'uit his

purpose, requiring only of him that they shall be made and
recorded in a uniform manner, and thus become the common
property of statisticians. Anthropometry can make no progress
as a science, so long as observers are at liberty to make .the same
nominal measurement of the body in four or five different ways,
as is the case, for instance, with chest-girths.

I may add that my manual was not written for the three or
fomr individuals in this coimtry who have mastered the "theory
of human proportions " as a mathematical curiosity, but for army
surgeons, busy medical men, schoolmasters, and others who are

much more concerned with actual facts than theories of
probabilities. Charles Roberts

Bolton Row, W.

Di^visibility of Electric Light

In all communications on this subject in Nature and else-

where, the division of light is considered only with reference to
parallel circuits, and this natmrally cames great loss of light by
the law that heating is proportional to the square of the current.
But in electric circuits their resistance has alwajs to be con-
sidered ; and if two lamps are taken parallel, only half the
resistance of the one lamp is obtained, and such resistance can
be obtained by taking two parallel circuits of two lamps in series

in each ; the light obtained then is one quarter in each lamp, as
half the cturent is flowing through each circuit, and as fovur

quarters make a whole, no loss of light is caused by division in

such a method of one ciurent to any number of lamps. There
are certainly practical difficulties in the way of burning lamps in
series, though these are greatly diminished if incandescent wire
is u-ed as the light-emitting source. However, there is no
inherent reason why the electric light should be wasteful in
division, as is describedby Mr. Trant. F. Jacob

Verification of Pervouchine's Statements regarding the
Divisibility of Certain Numbers

The statements of Pervouchine, reported in some recent

numbers of Nature, are equivalent to the following :—That the
2^'^ power of 16 is less by i than some multiple of 7 x 2^* -f i

;

and the 2^^ power of 16 is less by i than some multiple of

5 X 2-5 -f I.

Let r„ be the remainder after dividing the 2^ power of 16 by
one of the above divisors. Then since the 2'^+^ power of 16 is

the square of the 2° power, r„+j differs from the square of r„ by
a multiple of the divisor ; or r„ ^ ^ is the remainder arising from
the division of the square of r„.

Use for the work the scale whose radix is 16. In this scale

the above divisors are

I 12 o o I and 10 o o o o o i.

In the first ca^e, calculating on the plan indicated, we find the
remainders.

r3 = - 5249r4=-iii64i3
r- — -

5 9 10 6
rg = - 15 10 4 13

rj — - I o 10 15

rg = - I ID 8 15 15

r» = - 14 5 2 II

r,n = - 1
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Consequently the 2^" power of 16, or the 2" power of 2,

increased by i, is divisible by 7 X z^* + i

In the second case, we find the remainders

0000
9 9 9 7
8 2 10 9

''s = - 4
^-4 = - 7
^5 = - 9
rg = - 4 6 6 II 8

^7 = - 2 2 3 12 10
rg = - 9 14 I o 14

I 10

o II

9 4
8 II

8 5
6 10

rg = - 6 9 14 II 8 II o
^10 = - 3 14 4 6 IS I 3

''u = - 7 7 10 s 12 10 4
rj2 = - 7 12 I 4 5 I 4
''is = - 7 3 712 8 I 2
''14= - 5 I 13 9 4 6 4
^15= - 3 15 2 2 4 13 3
»'i«=-i 5 6 9 I 2 6
''17 = - 2 5 9 12 5 9 3
'"18 = - 7 13 " 14 2 8 s

^9 = - 8 3 o o 6 15 7

''so = - 3 14 3 10 2 II o
'21 = - I

Consequently, the 2-^ power of 16, or the 2*' power of 2, in-

creased by I, is divisible by 5 x 2'-^ + i.

The work involved in the first verification can be done by a
good calculator in less than half-anhour ; the second is, I think,

not more than thrice as long, for the divisions are more easily

performed.
Here is one of the eighteen staples of the work of the second

verification, namely, the getting of ;'g from r^.

rs = 9 2 to 9 9 4

4 10

5 4

5 5

5 5
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lowing formulae, where L is the east longitude from
Greenwich, / the geocentric latitude, and / the Green-
wich mean time of beginning or ending, according as the

upper or lower sign is employed :

—

Cos.a;= + 109 •0051 —[2 •34283] sin. /+ [1 '98006] cos. /cos. (L - 15' i5"9).

/=iih. 10m. ^S'gs. T [i"58i54] sin. Mf+ [3-i6228] sin. /.

— fs 95668] COS. /. COS. (L — 126* 35''7).

Transits of Mercury.—Prof. Holden has published

an " Index-Catalogue of Books and Memoirs on the

Transits of Mercury," which he had prepared to aid him
in a search for records of the physical phenomena which
have been observed at such transits. The list is not quite

a complete one, the publications of observatories not being
included, but there is little inconvenience in the omission,
as such observations and memoirs can be found by refer-

ence to the volumes for transit years, and Prof. Holden
gives a list of the dates of all the transits of Mercury so
far observed. Catalogues of this description must prove
most serviceable to the student and to every one who
has occasion to consult the general literature of an
astronomical subject, and we hope the American astro-

nomer may find leisure to continue them. Reference has
already been made in this column to his very valuable
"Index-Catalogue to the Literature of iSebulas and
Clusters," &c., forming No. 311 of the "Smithsonian
Miscellaneous Collections." The publication above men-
tioned forms No. i of "Biographical Contributions,"
edited by Justin Winsor, Librarian of Harvard University.
The copy before us is republished from the Bulletin of the
library for October, 1878.

Biela's Comet and Jupiter in 1794.— It will be
remembered by those who may have interested them-
selves in cometary astronomy, that between the first

appearance of Biela's comet in 1772, and the next return
at which it was observed, in the latter part of 1805, the
elements had undergone alterations of a magnitude that
occasioned doubts as to the identity of the comets, not-
withstanding the general similarity of orbits, Bessel
pronouncing against it, while Gauss pointed out that
more than one revolution must have been accomplished
in the interval, so as to admit of the comet having
approached one of the larger planets and thereby expe-
rienced perturbation to account for the differences in
several of the elements. The disturbing body is now
known to have been the planet Jupiter, and there has
been no difficulty in fixing the epoch when the comet'

s

motion was most deflected, but we do not recollect to
have seen the particulars of the near approach of the two
bodies stated in any astronomical work. Starting from
the final elements for perihelion passage in 1806, deter-
mined in the masterly investigation of the late Prof.
Hubbard of Washington, it appears that neglecting plane-
tary perturbation in the interval, the comet would have
made its nearest approach to the planet at the beginning
of June, 1794, when their distance was less than 0*47 of
the mean distance of the earth from the sun. The fol-
lowing distances have been similarly obtained :

—

Distance Distance
' ^794 from 1794 from

Jup'.ter. Tupiter,
March 2 0*654 May 31 0-469
April I 0-562 June 15 0*473
May I 0-496 „ 30 0-488
II 16 0-477

At the time of closest approximation, the heliocentric
longitude of the comet was about 269° 40' and the latitude
+ 4° 25'.

BIOLOGICAL NOTES
Gall-making Insects.—At the St. Louis meeting

of the American Association Prof. C. V. Riley read

\ P^P^^ °° t^6 gall-making Pemphigince. He said
that the life-history and agamic multiplication of the

plant-lice {Aphidida) have always excited the inte-

rest of entomologists as well as of anatomists and
embryologists. The life-history, however, of the gall-

making species belonging to the Pemphigince has baffled

the skill of observers more than that of any other group.
Mr. Riley is about to publish some new biological dis-

coveries relating to this family of insects, in connection
with a descriptive and monographic paper by Mr. J.
Monell, of the St. Louis Botanic Gardens. The paper
laid before the Association simply records some of the
yet unpublished facts discovered. All of the older
writers, in treating of the different gall-producing Pem-
phigina of Europe, have invariably failed to trace the
life-history of the different species after the winged
females leave the galls, and, with few exceptions, have
erroneously inferred that the direct issue from the winged
females hibernates somewhere. The most recent pro-
duction on the subject is a paper published in the present
year in Cassel, by Dr. H. F. Kessler, which is entitled

the "Life-History of the Gall-Making Plant-Lice, affecting

Ulmus campestris." The author, by a series of ingenious
experiments, rightly came to the conclusion that the
insects hibernate on the trunk, but he failed to discover
in what condition they so hibernate. Led by his pre-
vious investigations into the habits of the grape Phyl-
loxera, Mr. Riley discovered, in 1872, that some of our
elm-feeding species of Pemphigince produce wingless
and mouthless males and females, and that the female
lays but one solitary impregnated Ggg. Continuing hi«
observations, especially during the present summer, he
has been able to trace the life-history of those species
producing galls on our own elms, and to show that they
all agree in this respect, and that the impregnated egg
produced by the female is consigned to the sheltered
portions of the trunk of the tree and there hibernates

—

the issue therefrom being the stem-mother which founds
the gall-inhabiting colony the ensuing spring. Thus the
analogy in the life-history of the Pemphigince and the
Phylloxerince is established, and the question as to what
becomes of the winged insects after they leave the galls
is no longer an open one. They instinctively seek the
bark of the tree and there give birth to the sexual indi-
viduals, either directly or (in one species) through inter-
vening generations.

Leaf Absorption in Plants.—The earlier experi-
menters on this subject, M. Perault, to wit, and Hales
(1731), were persuaded that leaves absorbed dew and
rain. For over a century the investigations of others
supported this view, until M. Duchartre, in 1857, from
his experiments, advanced a contrary opinion—that now
held by most vegetable physiologists, and commonly
taught in our schools. But, strange to say, gardeners, in
their every-day operations, adopt a different notion from
that prevailing in science. The subject has recently
received the attention of the Rev. G. Henslow, who, in a
paper read before the Linnean Society (November 7),
shows that, while it may be true that, as Duchartre has
said, dew is not absorbed by saturated tissues at night

;

yet, on the contrary, his (Henslow's) experiments go to
prove that absorption does take place at and after sun-
rise, when transpiration recommences, and an indraught
is caused by the moisture, wherever lingering on the
leaves. He further corroborates M. Boussingault's late
assertion, that, when leaves are purposely or naturally
killed by excessive drought, they then do absorb water,
as proved by the balance, or otherwise.

British Newts.—From an article by M. Ferrand
Lataste in the last volume of the Journal of the Soci^td
Zoologique de France, it appears that the supposed fourth

species of British newt—Gray's banded newt {Ommato-
triton vittatus) of Mr. Cooke's " Our Reptiles"—may be
altogether removed from the British catalogue. It was
first introduced into the British list by Jenjus, in 1835,
on the faith of some specimens found in a bottle in the
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British Museum by the late Dr. Gray, which, being asso-

ciated with some British newts, were supposed to have
been obtained in the neighbourhood of London. Through
a somewhat similar error, some specimens in the collection

of the Jardin des Plantes at Paris were believed by Valen-
ciennes to have been obtained in France, near Toul, and
other examples were supposed to have been found living

at Antwerp. It has thus come to pass that naturalists,

copying one from another, have assigned "England,
France, and Belgium " as the locality of this newt. It

now turns out, from M. Lataste's researches, that all these
localities are erroneous, and that the so-called Triton
"vittattis is no other than the Triton ophryticus of Ber-
thold, an Eastern species of newt which is found in

Syria and Asia Minor. The British newts are now,
therefore, reduced to three in number—the crested newt
{Triton cristatus) and the smooth newt {Triton tceni-

atus), both of ordinary occurrence, and the rarer pal-

mated newt {T. palmatus).

Sperm Whales on European Coasts.—Prof.
Turner, of Edinburgh, has been collecting and inves-

tigating a number of rare prints of sperm whales stranded
on European coasts at the end of the sixteenth and
beginning of the seventeenth centuries. One of these
illustrates a whale caught in the port of Ancona in 1601,

56 feet long, 33 feet in girth ; the scene is an active and
lively one, representing a landscape, fishing-boats, men
engaged in cutting up the whale, spectators, &c. The
Netherlands seem to have had numerous specimens
stranded. These, like those occasionally visiting the
Scottish coast, are all males, which, when fully grown,
appear to go singly in search of food. Other whales, as
cachalots, visit the south in larger numbers. Over thirty

cachalots, mostly females, were stranded in 1784 in the
Bay of Audierne, department of Finisterre ; and a school
visited Citta Nuova, in the Adriatic,. in 1853.

American Jurassic Dinosaurs.—Prof. O. C. Marsh
publishes in the current number (November) of the
American Journal of Science and Arts the principal
characters of some new species of dinosaurs. On the
flanks of the Rocky Mountains a narrow belt can be
traced for several hundred miles, which is always marked
by the bones of gigantic dinosaurs. The strata consist
mainly of estuary deposits of shale and sandstone, and
the horizon is clearly upper Jurassic ; the dinosaurian
remains in this series of strata are mostly of enormous
size, and indicate the largest land animals hitherto known.
One new species {Atlantosaunis immanis) must have
been at least eighty feet in length and several others

' nearly equalled it in bulk. With these monsters occur
the most diminutive dinosaurs yet found, one (Nanosaurus)
not being larger than a cat. Some of these new forms
differ so widely from typical dinosauria that Prof. Marsh
has established a new sub-order to receive them, called

Sauropida, from the general character of the feet. They
are the least specialised forms of the order, and in some
of their characters show such an approach to the mesozoic
crocodiles as to suggest a common ancestry at no very
remote period. In them the front and hind limbs are
nearly equal in size ; the feet are plantigrade with five

toes on each foot. The carpal and tarsal bones are dis-

tinct ; the precaudal vertebrae contain large, apparently
pneumatic cavities ; the sacral vertebrae do not exceed
four, and each supports its own transverse process. The
pubic bones unite in front by a ventral symphisis ; the
limb bones are solid. One of the species described and
partly figured in Prof. Marsh's paper is called Morosaurus
^randis ; when alive it was about forty feet in length

;

it walked on all four legs, was probably very sluggish in

its movements, and had a brain proportionately smaller
than any known vertebrate.

Zoological Station at Trieste.—It may not be
generally known that the University of Vienna in addition

to having a zoological establishment in Vienna, has also

founded a zoological station on the borders of the Adriatic

Sea at Trieste. The general director of both is Prof.

Dr. Claus. The assistant at Vienna is Dr. C. Grobben,
and the inspector at Trieste is Dr. Ed. Graeflfe. As a
first fruits of these two excellent establishments Prof.

C. Claus has published Part i of a handsome Svo
volume entitled "Work Done at the Zoological Insti-

tute of the ' Vienna University and at the Zoological

Station in Trieste." The work done consists of i. A very

exhaustible memoir, by Dr. Claus, on a new species of

Halistemma {H. tcrgestinum), with remarks on the minute
structure of the Physophoridae. This memoir is illus-

trated by five folding plates, 2. Contributions to our

knowledge of the male reproductive organs in the Deca-
pod Crustacea, with remarks on their comparative

anatomy as compared with the same organs in the rest

of the Thoracostraca, by Dr. C. Grobben, with six folding

plates. 3. On the origin of the nervous vagus in the

Selachians, with special regard to the electrical lobes in

Torpedo ; this is illustrated with woodcuts and one plate.

The University of Vienna and Prof. Claus are indeed to

be heartily congratulated at these first results from their

new institution.

GEOGRAPHICAL NOTES
At the meeting of the Royal Geographical Society on

Monday last, a paper on " Usambara, East Africa, and
the Adjoining Country," was read by the Rev. J. P.

Farler, who has spent the last three years there in con-

nection with the Universities' Mission. Usambara is de-

scribed as the Switzerland of Africa, and forms a link in

the great East Coast range, which extends from Abys-

sinia to Natal; roughly speaking, it lies between S. lat.

4° 20' and 5° 25', and E. long. 38^ 20' and 39° 10'. The
mountains form four detached lines running due north

and south, and rising in the higher peaks to about 6,000

feet above the sea-level. The range was evidently thrown

up by volcanic action, and consists of granite mixed with

spar, with sandstone in the lower spurs containing plum-

bago. Mr. Farler describes the scenery as varied and
beautiful, now soft valleys and hill-sides with hanging

woods, now again wild ravines with precipitous

cliffs of bare granite. Usambara is drained by four

rivers : the Zigi, with its affluent, the Kihuwi, the

Mkulumuzi, the Ukumbini, and the Luari, the two first-

named emptying into Tanga Bay ; none of the four, how-

ever, are navigable. Trees are found in the region in

great variety, but mostly of stunted growth ; euphorbias,

fan -palms, and mimosa thorns are seen everywhere, and
occasionally baobabs, tamarind-trees, and clusters of the

Borassus palm ; there is also a kind of wild palm-tree.

Various animals are found in the Mjika, or wilderness

—

antelopes varying from the size of a cow to that of a

small goat, gazelles, lions, leopards, hyaenas, and large

apes. Mr. Farler mentions a noteworthy peculiarity in

regard to the River Mkulumuzi, which in the rainy

season becomes a torrent : " The stream has cut a

deep bed for itself in the granite sides of the mountain,

I

and exploring this bed in the dry season, I have found

j

perfectly round, well-like basins in the rock, varying

i
from a foot in diameter and depth to 10 feet in diameter,

i

and from 8 to 12 feet in depth. There is always a stone

I

at the bottom of these basins, and they must have been

j

formed by the torrent giving, during the rainy season,

I

a rotary motion to the stone." The soil throughout

I

Usambara is a red disintegrated clay upon a granite and
i sandstone foundation, and covered with a rich vegetable

j

loam ; the bottoms of the valleys contain beds of alluvial

i clay. Probably no more fertile soil could be found in the

world, and it is capable of producing every tropical plant.

The flora of the region is extensive ; in the forests are

found ebony, copal, teak, acacia, the india-rubber tree,
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the orchella weed, the betel-pepper climber, prickly

smilax, with several varieties of the strychnos tree, and

many other trees producing valuable wood. The inhabit-

ants are many of them rather Semitic than Negro in

their tx-pe, having high foreheads, while the prognathous

jaw and spur heel are both wanting. They average

5 feet 7 inches in height, are strong, though not robust,

and in form and figure resemble bronze statues. After

describing the curious marriage customs of these people

Mr. Farler concluded with some interesting remarks on

the Masai country, which, sooner or later, must be

thoroughly explored, so as to obtain a short route from

the coast to the Victoria Nyanza.

At the same meeting Sir Fowell Buxton, at the special

request of Sir Henry Rawlinson, gave an account of the

progress of the road-making experiment from Dar-es-

Salaam to the north end of Lake Nyassa. The work
does not appear to proceed very rapidly, for but forty

miles of road have been made in over twelve months, but

it is satisfactory to learn that the natives give no trouble

and willingly take to the good road provided for them

;

as, however, they still persist in their old habit of walking
in Indian file, their traffic does not do much towards
keeping down the rapidly growing vegetation.

It is now definitely settled that the Earl of Dufferin

will preside at the meeting of the Geographical Societ>' on
Monday, December 9, and as an appropriate compliment
to his lordship' s early experiences as a traveller, the even-
ing will be devoted to Arctic matters. We understand
that the papers to be read will include an account of the

Swedish Arctic Expedition now being so successfully

carried out by Prof. Nordenskjold, a review of the work
done by the recent Dutch Arctic Expedition, suggestions

as to the best route for future exploration, &c.

From a letter of Prof. Nordenskjold's, published by Mr.
Oscar Dickson, the liberal patron of the North-East
Passage Expedition, we learn that during the short stay

of the Vega at Vaigatz Island the scientific staff did some
good work on the fauna of the sea and the flora of the
&nd. A large collection of fishes was made, and special

attention was given to Arctic phanerogamous plants.

Nordenskjold himself made some important purchases
of " idols " from the Christianised Samoeides, who, not-

withstanding their baptism, worship and sacrifice to their

old divinities.

We have been favoured by a correspondent with the
following extracts from a letter lately received from Mr.
Carl Booh, who is exploring and collecting in Sumatra :

—

*' I have been collecting for a month in the highlands of
Mount Sago, and, considering the very bad weather, have
been successful. My hut is on the south-eastern slope
of the mountain, at an elevation of about 4,000 feet above
the level of the sea. The mountain is about 8,000 feet
high, and covered to the top with virgin forest. In about
a week I purpose going on to Siedjoendjoeng, a place
noted for its tigers, tapirs, and elephants, and said to be
in every respect the best district for a naturalist. At
Ayer Muntjer I met the celebrated Italian traveller,
Signer Beccari, and stayed with him three days."

The Emperor of Austria has conferred the Order of
the Iron Cro%\-n upon Drs. Gerhard Rohlfs and Georg
Schweinfurth, the celebrated African travellers, and upon
Drs. Alfred Brehm and Eugen von Homeyr, the well-
known ornithologists.

The well-known African traveller, Dr. Nachtigal, has
been elected president of the Berlin Geographical Society.

The Russische Revue, as referred to in Behm's
monthly summar)-, contains some further details of
Mushketow's recent exploration of the Pamir Moun-
tams. He ascertained that the Pamir consists mainly of
granite, metamorphic clay, and mica slate, covered with
oeds of triassic formation ; at least in the northern part

or Pamir Chorgosh. The direction of all the granite out-

crops is that of the general direction of the Thian Shan,
viz., east-north-east, or nearly so. North of the Pamir
the granite soon ceases, and in the Trans-Alai Moun-
tains diorite predominates, which takes the eastward
direction of the main axis of elevation of the Trans-
Alai Mountains, and forms the highest summits, which,
as in Kaufmann Peak, reach a height of 25,000 feet.

Further north, secondary formations prevail, with great
diluvial accumulations. In the region explored by him
M. Musketow could recognise no meridional elevation such
as could favour the hypothesis of a meridional mountain-
system, as was assumed by Humboldt.

In an article on foreign trade with Western China,
contained in a recent issue of the China Overland Trade
Report, we find some interesting notes on the inten-

tion of the Russians to push their trade southwards from
the Siberian frontier. For this purpose a great com-
mercial station is to be founded in the south-east of the
province of Semipalatinsk—probably at the town of the

same name, which is well situated for such a purpose,
and is even now one of the chief commercial centres of
Siberia. It occupies a good site on the east bank of the

Irtisch, one of the most important rivers of Siberia, and
has a population of several thousands. There are also

many Tartar merchants in the place engaged in trade

with the Chinese frontier towns in the north, Bokhara,
Tashkend, &c. The Semipalatinsk caravans carry south-

wards printed Russian goods, copper, iron, and hardware,
and return with tea, silk, dried fruits. Sec The ware-
houses of Semipalatinsk also contain carpets from Persia

and Bokhara, costly sUks and shawls embroidered with
gold, ornaments and porcelain from China, diamonds,
rubies, and emeralds, together with curiosities and jewel-

lery of various kinds. There is likewise a large trade in

cattle, herds of 4,000 or 5,000 being driven into the town
by Kirghiz at one time ; more than two million sheep are

also sold there every year, most of them being forwarded
on to Ekaterineburg, where they are killed and the fat

used in the great candle-works of the town. It is thought
possible that the Russians may intend to hold at Semi-
palatinsk the great Yermak or fair, which now takes
place at Irbit, on the frontier, and to induce Chinese and
Thibetan traders to go there.

Ax excellent little book has just been published by
Hartleben, of Vienna. Its title is " Malta ; Geschichte
und Gegenwart, by Herr A. Winterberg. The work con-
sists of three principal divisions. The first gives an
exhaustive and well-written account of the topography,
climate, position, and political division of the Maltese
Islands, besides describing the agriculture, industr)',

commerce, and institutions of the little country. It

closes with an interesting chapter on the physical and
moral condition of the inhabitants. The second division

treats of the islands from a military point of riew, and
contains minute descriptions of the fortifications, the
various towns and villages, the harbours, bays, sources,

and grottoes of the island. The final division, by far

the most elaborate, is an ably-written summary of the
history of Malta, which in its closing chapters has the
additional interest of " showing us ourselves as others
see us." The little book contains eighteen illustrations

and two neatly-finished maps.

The first article in the November number of Peter-

mann's Mitfhetlu?igen (it still retains the name) is on the

use of elephants in African exploration, by the late editor,

and was found on Petermann's table on the evening of

his death. The number contains besides a short account
by Dr. Miklucho Maclay of his visit to some of the

Pacific Islands and New Guinea, and a paper by the

same on Volcanic Phenomena on the north-east coast

of New Guinea ; an account of Bernoulli and Carlo's

travels in Guatemala and South Mexico in 1877 ; the
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conclusion of Dr. C. E. Jung's Contributions to the

Geography of Victoria ; an important paper, with

map, on the Chinese province of Kwang-tung and its

people, by Herr J. Nacken ; another on D'Atbertis' New
Guinea Exploration, with map of the Fly River ; with

papers on the Exploration of the Ogowd, Nordenskjold's

Voyage in the Vega, and Dr. Behm's monthly summary.

Thus it seems that Dr. Behm, the new editor, is likely

to maintain the reputation and value of this, the most

important geographical organ.

The October Bolletina of the Italian Geographical

Society contains a short account of the Progress of the

Itahan African Expedition, and letters from Lieut. Bove
who accompanies Prof. Nordenskjold in his North-East

Passage Expedition. In the Bulletin of the Paris Society

is a translation of the Grand Duke Nicholas's paper on

the Shortest Route for a Railway to Central Asia ; a paper

by M. L. Simonin on the Indians of the United States,

with a map showing the Indian reservations ; the con-

tinuation of Dr. Decugis' Account of his Journey in Mo-
rocco ; a long article by the Abbd Manager on Guinea,

besides shorter papers on a Uniprojectional Atlas, and

the Rio Casca of Peru.

The Portuguese African expedition, under Serpa

finto, which left Benguela a year ago, reached Bihd in

March last, and was to enter the unknown interior in two

divisions. The Lisbon Geographical Society are moving
Government for a scientific expedition into Portuguese

Senegambia.

ON SOME IMPROVED METHODS OF PRO-
DUCfNG AND REGULATING THE ELECTRIC
LIGHT '

AMONG the manifold functions which the elementary

substance carbon performs in organic nature, not

the least important is that by which it becomes the great

source of artificial illumination, whether derived from
x)ils, coal gas, or from coke rendered incandescent by the

action of powerful electric currents. Since the time

when Davy first produced the voltaic arc, between two
points of wood charcoal, through which was transmitted

the current from the great batteiy of 2,000 plates belong-

ing to the Royal Institution, many experiments have been
made to determine the best kinds of carbon for develop-

ing the electric light. The carbon which, until recently,

was most commonly employed for this purpose, is ob-

tained from the sides of gas retorts, where it accumulates

in the form of coke during the destructive distillation of

coal. The shells of coke from the retort are sawn up
into pencils from one quarter to half an inch square, and
from six to nine inches in length. Although very good
results are obtained from carbon of this kind, it is a

difficult material to work on account of its hardness, and
it sometimes contains impurities which interfere with its

conductivity. It is also liable to fracture when suddenly
heated by the transmission of powerful electric currents.

These defects have led to the introduction in electric

lighting of artificial carbon, composed of powdered coke
and lampblack, formed into a paste with molasses and
gum. This material is pressed into cylindrical forms,

and subjected for a given time to a high temperature in a
special furnace. The manufacture of these carbon pencils

has attained great perfection in the hands of Carrd, of
Paris, and they can be made into perfectly straight and
cylindrical forms of from two to sixteen millimetres in

diameter, and half a metre in length.

When the electric light is to be used for illumination, it

is necessary that it should be as continuous as other modes
of lighting. For this purpose not only should the current

* Paper real by Mr. Henry Wilde at the Manches'.er Literary and
Philosophical Society, October 29.

be regular in its action, but the distance between the carbon
points must not alter, which necessitates the use of some
arrangement for bringing them nearer together in propor-
tion as they are consumed. Much ingenuity has been
displayed by electricians in solving this problem, and the
automatic contrivances invented by Staite, Duboscq, Fou-
cault, Serrin, and others, leave little to be desired in regard
to the steadiness of the light, when the regulators are in

good order, and in the hands of intelligent operators. All

automatic instruments, however, from the delicacy of their

mechanism, are Uable to derangement, and their action is

not easily understood by persons not having a special

knowledge of their construction. To obviate the objection

to the use of such instruments by unskilled attendants, I

devised, a few years since, a regulator for use on H.M.'s
ships of war, to be actuated by hand. In this arrangement
the carbons are made to approach and separate from each
other by means of a right and left-handed screw connected
with the carbon holders. Each of the screws, with its

carbon holder, can be actuated independently of the other,

for the purpose of adjusting the points of the carbons to the

proper focus of the optical apparatus used in connection
with it. The regulator, with its carbon points, is placed in

the focus of a dioptric lens, which parallelises the diver-

gent rays of light into a single beam of great intensity.

The lens with the regulator is pivoted horizontally and
vertically on the top of a short iron column, fixed on a

raised platform above the deck, and the beam of light

may be projected upon any distant object within its range.

This special application of the electric light, however, as

will be seen, requires the frequent adjustment of the

carbons by the operator, but as he is always required to

be in attendance to manipulate the projector, no incon-

venience is experienced through the absence of the auto-

matic arrangement. This method of reg^ilating the

electric light has now been in use in the Royal Navy for

more than three years, and has proved very satisfactory.

Simultaneouslywith the progress of improvements in the

mechanism for regulating the electric light, experiments

have been made with the object of dispensing with the

regulator altogether. The most recent, as well as the most
successful, of these attempts has been made by M. Jabloch-

koff, a Russian inventor. In the specification of his letters

patent of 1877 he proposes to place the carbons side by
side (as had been previously proposed by Werdermann in

1874), and to separate them by an insulating substance to

be consumed along with the carbon. The inventor states

that the insulating substance for separating the carbons
may be kaolin, glass of various kinds, alkaline earths, and
silicates, which he prefers to apply in the form of powder
rammed into an asbestos cartridge-case containing the

carbons. A powder which the inventor found serviceable

consists of one part lime, four parts sand, and two parts

talc. These materials are rammed into the cartridge-case

surrounding and separating two parallel sticks of carbon
placed in the case, at a little distance apart. One of the

carbons is made thicker than the other to allow for its more
rapid waste. The lower ends of the carbons are inserted

into pieces of copper tube or other good conductor, sepa-

rated from one another by asbestos, and the ends of the

tubes are pinched between two limbs of a screw vice, con-

nected respectively to the conducting wires. This combina-
tion of carbons and insulating materials the inventor terms

an electric candle, which, when mounted on a stand or

candle-stick, has the appearance of the Roman candle of

pyrotechnists. The inventor further states that the heat

produced by the electricity fuses the material between the

carbons and dissipates it ; and the freedom of the passage

afforded by the fused material to the electric current

permits the subdivision of the light by placing several

lamps in the course of one electric circuit. It is also

stated that the construction of the candle may be varied ;

and, among the forms described, is one in which the

carbons, instead of being contained in a cartridge case>
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arre separated by a partition of kaolin or other similar

insulating materiaL
I have thought it well to describe, as nearly as possible

in the words of the inventor, the electric candle, which is

Eow the subject of so much attention in its application to

electric lighting ; so that its relation to what follows may
be more clearly perceived. A remarkable peculiarity of

the direct current in electric lighting is that of its con-
suming the positive carbon at twice the rate of the
negative one, and while the negative carbon is a pointed
cone, like that of a pencil, the positive pole takes the
form of a hollow cavity or crater.

M. JablochkofTs early experiments seem to have been
made with the direct current, and hence his carbons are
described as being of unequal thickness, in order that
the positive and negative carbons of the candle might be
evenly consumed. When the alternating current is used
for producing electric light both carbons are of the same
thickness, and are consumed at an equal rate, and both
points terminate in regular cones. This property of the
alternating current, besides other advantages, always
maintains the luminous point in the focus of any optical
apparatus used in connection with it, that is, when the
carbons are placed end to end, as I had occasion to point
out in a former paper read before the Society in 1873, on
an electro-magnetic induction machine for producing
alternating currents.

M. Jablochkoff, in the course of his experiments, would
appear to have met with some difficulties in adapting the
direct or continuous current to a system of lighting with
his electric candles, and now uses the alternating current
for this purpose. The candle has also been simplified by
substituting a slip of plaster of Paris for the cartridge
and partition of kaolin formerly employed.
To produce the alternating currents, however, to supply

a number of lights, it was found necessary to employ
powerful electro-magnetic induction machines, excited by
the currents from other smaller machines, according to
fhe principles laid down in my paper read before the
Royal Society, and published in the Philosophical Trans-
actions of 1867. From sixteen to twenty lights are pro-
duced from one of these electro-magnetic machines, each
light absorbing about one-horse power.
The system of electric lighting above described would

now seem to be definitely established in some places as a
substitute for gas, and visitors to the French capital
-during the present summer will have been struck with
the fine effects produced in the avenues and squares
where the light is displayed.
My connection with the history of this system of

lighting placed me in a position to make some experi-
ments with the Jablochkoff candle, and led to the dis-
covery of the following facts. One of the conditions
necessary for producing a constant light from the candle,
in its most recent form, was that the quantity and inten-
sity of the alternating current should be such that the
carbons consume at a rate of from four to five inches per
hour. If the electric current were too powerful, the
carbons became unduly heated, and presented additional
resistance to the passage of the current; the points at
the same time lost their regular conical form. If, on the
•other hand, the current were too weak, the electric arc
played about the points of the carbons in an irregular
manner, and the light was easily extinguished by currents
of air.

In the course of these experiments I was struck with
the apparently insignificant part which the insulating
material played in the maintenance of the light between
the carbon points ; and it occurred to me to try the effect
of covenng each of the carbons with a thin coating of
hydrate of lime, and mounting them paraUel to each
other m separate holders, and without any insulating
material between them. The use of the lime covering
w-as mtended to prevent the light from travelling down

the contiguous sides of the carbons. On completing the
electric circuit the light was maintained between the two
points, and the carbons were consumed in the same
regular manner as when the insulating material had been
placed between them.
Two plain cylindrical rods of carbon three-sixteenths

of an inch in diameter and eight inches long, were now
fixed in the holders parallel to each other, and one-eighth
of an inch apart. The strength of the alternating cur-

rent was such that it would fuse an iron wire 0*025 of a"
inch in diameter and eight feet in length. On establish-

ing the electric current through the points of the carbons
by means of a conducting paste composed of carbon and
gum, the light was produced, and the carbons burnt
steadily downwards as before.

Four pairs of naked carbons mounted in this manner
were next placed in series in the circuit of a four-light

machine, and the light was produced from these carbons
simultaneously, as when the insulating material was used
between them. The light from the naked carbons was
also more regular than that from the insulated ones, as

the plaster of Paris insulation did not always consume at

the same rate as the carbons, and thereby obstructed the
passage of the current. This was evident from the rosy

tinge of the light produced by the volatilisation of the

calcium simultaneously with the diminution of the bril-

liancy of the light from the carbons.

The only function, therefore, which the insulating mate-
rial performs in the electric candle, as shown by these

experiments, is that it conceals the singular and beautiful

property of the alternating current to which I have directed

attention.

As I have already said, the strength of the alternating

current must bear a proper proportion to the diameter of

the carbons used, and when a number of such lights are

required to be produced in the same circuit, the quantity

and property of the current will remain constant, while

the tension will require to be increased with the number
of lights.

This simple method of burning the carbons wiU, I

believe, greatly further the development of the electric

light, as the carbons can be used of much smaller dia-

meter than has hitherto been possible. They may also

be of any desired length, for as they are consumed they

may be pushed up through the holders without interrupt-

ing the light. One of these developments will be a better

method of lighting coal and other mines. In this appli-

cation the alternating currents or waves from a powerful
electro-magnetic induction machine may be used for

generating, simultaneously, alternating secondary cur-

rents or waves in a number of small induction coils,

placed in various parts of the mine. The light may be
produced in the secondary circuits from pairs of small

carbons inclosed in a glass vessel having a small aperture

to permit the expansion of the heated air within. Dia-
phragms of wire gauze may be placed over the aperture

to prevent the access of explosive gas. By generating

secondary currents or waves without interrupting the

continuity of the primary circuit, the contact-breaker is

dispensed with, and the subdivision of the light may be
carried to a very great extent.

A STUDY IN MAGNETISM
THE name of Faraday will go down to posterity fore-

most amongst the names of the scientific men of

this century, for the simple comprehensiveness and
original beauty of his researches in electricity and mag-
netism ; chiefly, perhaps, for his discovery of magneto-
electricity—the kind of electricity that can be induced in

conductors which are caused to pass near magnets.

Those who have carefully read Faraday's works know
how he was led to this discovery by the conception he
had formed of magnetic force. LFntil his time magnetic
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attractions and repulsions iiad been explained as a kind
of action-at-a-distance. Faraday explained them as
the results of the action of the medium filling the inter-

vening space ; and he gave several indisputable proofs
that the space surrounding a magnet was thrown into a
peculiar condition by the presence of the magnetism.
Two centuries previously another Englishman, as uniquely

Fig. I.

great if not greater, Dr. Gilbert, had in his famous
treatise " De Magnete," told how iron filings sprinkled on
a piece of card beneath which a magnet lay, assumed
certain mysterious lines. To these lines Faraday gave
the name of lines of force, and showed that they repre-

sented, wherever they went, the direction and strength of

the magnetic forcei His imagination seized upon these
mysterious lines, and he saw all space, wherever a mag-
net had influence, traversed by them. He perceived
that they were in seme way bound up with that which
was mysterious and unexplained in this seeing action-at-

a-distance. He found them to react on one another,
and to follow certain definite laws ascertainable by

experiment. In the volumes of his researches he filled
several entire plates with drawings of the figures assumed
by the lines under various combinations. They had
taught him to anticipate magneto-electricity and electro-
magnetic rotation. He' had diligently followed them up
froni the hint afforded by Dr. Gilbert's experiment with
the iron filings. He had begun to apply the method to

Fig. s.

the investigation of the interaction of electric currents,
when the decay of age overtook him, and the research
dropped from his grasp. Had he lived the study which
the writer of the present article is about to narrate
would have been completed long ago.
The experiment of laying a card or a sheet of paper

Fig. 4.

upon a magnet, sprinkling over it fine iron filings, and
then tapping the card gently so as to allow the filings to

take up their places in the "curving lines of force," is

one which always possesses a peculiar interest and
fascination for youthful electricians. Two other experi-

ments, due originally to Musschenbroek, are not quite so

familiar, though they are as simple ; and since they have
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a special bearing on that -nhich follows, we will mention
them in detail.

Let two bar-magnets of steel be placed on the table

with the north-seeking pole of one towards the south-

seeking pole of the other, but not touching. Over these

lay a sheet of stiff writing-paper, or card, or a sheet of

window-glass. FiU a pepper-box with fine iron-filings,

FiG. 6.

the continuous curves from pole to pole. Suppose you
could obtain a piece of steel imbued with magnetism of
one Kmd of polarity only—a magnetic " particle," in fact,
ot the same kmd of magnetism as the north-seeking pole.
It you were to put that magnetic particle down on one of
these hnes near the north-seeking pole on the right, it

Fig. 5.

and sprinkle them evenly over the sheet ; then tap the
sheet gently, until the filings have arranged themselves.
Observe (Fig. i) that the lines of force nm across from
pole to pole. A line of force represents the direction in
which the forces act. Suppose that the pole on the right is

the north-seeking pole, and that on the left a south-seeking
pole. The forces act across the space between them in

would, as we know, be repelled away, since similar poles
repel one another. And it would move away along the
line of force (for that line of force represents the direction
in which the force acts), and would pass right over and
be attracted to the south-seeking pole on the left. Simi-
larly a magnetic particle of south-seeking polarity, if we
could get one and place it down on a line of force, would
be driven along the line in the opposite direction.

Fig. 7.

Notice, too, that a great many of the lines of force that
run out of one pole run into the attracting pole opposite.

This you will find always to be the case when two poles

attract : their lines of force run into one another.

As a second experiment lay down the two magnets, but
put their north-seeking poles towards one another, and
then lay on them a sheet of card or glass, and sprinkle

I .!V.

Fig. 8.

filmgs over, as before. The curves you obtain, which
are like those of Fig. 2, are quite different from those

obtained before. This time the lines do not run across

from pole to pole. They start out, but instead of uniting

and blending together, and bending over to run into one
another, they turn away sharply where they encounter

one another, and, without ever joining, swerve aside itt
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almost parallel paths. If our supposed particle of north-

seeking magnetism were placed on a line near one pole

it would not pass over from pole to pole, but would
follow the line where it swerves away to the side. We
know (by experiment) that two north-seeking poles repel

one another, and we see here that the lines of force of

two such poles never run into one another, but turn aside

mutually repellant. You will find that this is always the
case when two poles repel.

Such experiments as these led Faraday to enunciate
several simple yet most important principles concerning
the lines of force, by means of which we can learn from
the lines what kind of action they will produce, whether
attraction, or repulsion, or rotation. Firstly.—All lines

of force tend to shorten themselves. If the lines running
across in our first figure were replaced by actual threads
of stretched elastic material, we see that any " shorten-
ing" of them would bring the poles nearer together,
which, indeed, is precisely the tendency of the magnetic
attraction between the poles. Secondly.—Lines of force
repel each other when placed side by side. If this be
the case then the lines in our second figure, which
bend outwards, and run off side by side, repel one
another, the two poles must be experiencing a tendency
to move away from one another ; and this we know is

the case. Thirdly, Like magnetic lines of force, when
"end on" to each other, run into each other; while,
unlike magnetic lines, when end on, repel each other.
Here, of course, we apply the terms "like" and "un-
like " to the cases of the directions in which our supposed
particle of north-seeking magnetism would move along
the lines. These notions of Faraday's are full of
meaning, and it is not many years since Prof. Clerk Max-
well showed how well they agreed with the most perfect
mathematical expression of the forces that operate in the
medium filling the surrounding space.

Keeping these simple principles in mind, let us apply
them to some further cases of magnetic action, and see if

they are equally applicable. We know that the wires
carrying electric currents possess certain magnetic pro-
perties, and will deflect magnetic needles ; that two
electric currents may attract or repel each other ; and that
current may make a magnet pole rotate round it. Can
we explain such electrodynamic actions also by applying
the principles of Faraday to the magnetic lines of force
existing in these rarious cases ?

In the first place, what are the lines of force belonging
to a wire through which an electric current is passing ?

To ascertain this we will bore a hole through a card or a
piece of glass, and pass a wire up through the hole.
Then, joining the ends of the wire to the poles of a
powerful battery, we will, while the current is passing,
sprinkle on iron filings, and, tapping lightly, will permit
them to assume their places in the lines of force. Fig. 3
was thus obtained. It shows us a series of concentric
•circles. If a supposed north-seeking magnetic particle

were put down on one of these circles it would more
round and round in one direction ; supposing the current
to come up through the hole, this direction would be
opposite to that of the hands of a watch. If the current
went down through the hole, the movement would be the
other way round. But we may examine the current in
another way. Lay the conducting-wire down flat, and
place over it the card or piece of glass. The forms
assumed by the iron filings are in this case (Fig. 4)
straight lines across the wire—are edge-views, so to
-speak, of the systems of circles we just now ob-
tained.

These two figures were discovered by Faraday, and
are given in his researches. They are also given by Dr.
F. Guthrie m his book on " Magnetism and Elec-
tricity."

If we wind up our conducting-wire into a simple knot
«r loop, carefully preventing the overlapping parts from

touching, the figure obtained with the iron filings is like
that of Fig. 5. It is interesting to observe how in the
middle of the loop there are no lines, only dots. The
lines of force run through the loop, perpendicularly to its

plane, and we only see them end-ways as points. It is

clear that a magnetic particle such as we have imagined
would be either attracted into the middle of the loop, or
would be repelled out of it, according to its polarity.

Now what is the effect of carrying two parallel currents
through two wires side by side ? Take a piece of card or
glass, as in Fig. 6, having two holes in it ; through these
pass a couple of wires joined to two batteries, so that the
two currents are either both ascending or both descend-
ing through the flat surface. The magnetic field mapped
out by the iron filings will then show a series of curves,
the outermost of which are rough ovals inclosing both the
currents, whilst the innermost are small ovals round
each wire. The lines between the inner and outer
systems present a sort of hour-glass shape or lemniscate.

Had the two parallel currents, however, passed in oppo-
site directions through the plate, one ascending and the
other descending, the filings in the magnetic field would
have taken the form given in Fig. 7. Here we find two
separate systems of distorted and flattened circles sur-

rounding the wires, each separate system of circles

having displaced the other. The outer curves do not
run into each other as in the preceding case. Let us
apply Faraday's principles to these two figures. In the
former (Fig. 6) any "shortening" of the exterior lines

would tend to draw the centres nearer together. In the
latter case (Fig. 7) no such consequence need result. A
tendency of the successive lines to repel each other and
to maintain equal distances from each other, would in

the former case tend to reduce the entire figure to a
system of concentric circles, which could not be accom-
plished unless the two centres approached each other
and coalesced. In the latter case, since the systems of
lines round the two centres never join across, this ten-

dency would have the result of driving the two centres

far apart to allow of the lines becoming perfect sets of
circles. Now we know from Ampere's classical re-

searches on parallel currents, that they attract one
another when they run in the same direction, but are
mutually repellant when they run in opposite directions.

Our application of Faraday's principle enables us to

foresee this electro-dynamical action as a consequence of

the distribution of magnetic force in the field. In an
exactly similar manner we may reason out the action of

the forces in the field which is produced by two currents

crossing one another at a right-angle (Fig. 8), the con-
ducting wires attracting one another across those quad-
rants in which the currents flow both towards or both
from the point of intersection.

We may apply our study further and investigate, with
iron-filings, the action which currents exert on magnets.
Let us conduct a current vertically through a hole in a plate,

and fix near it a small magnetic needle, as in Fig. 9.

The needle has been placed so as to point with one pole

towards the current. The lines of force radiating from
that pole run round and coalesce on one side with the

circular lines of force of the current. On the other side

of the pole they absolutely refuse to unite with the circles,

and repel them away. Clearly, the " tendency to shorten,"

which Faraday predicated of the lines, would drag the

pole of the magnet in one direction round the current.

Looking at the other pole of the magnet we see that the

tendency acts in the opposite direction, so that the total

result would be a tendency to turn round the magnet
about its middle point, and set it at right angles to its

present position. This consequence, too, is, as we know
from Oersted's famous experiments, the fact.

If, instead of laying the needle down flat, we had
reared it up on end, as in our Fig. 10, where a square black



Nov. 28, 1878] NATURE 83:

spot marks the place of the pole, we should perceive that
the systems of circles round the current and of rays
round the pole mutually disturbed each other, and that
the figure was consequently unsymmetrical. Round one
half of the figure the lines coalesce ; round the other they
repel each other, and stream away. Applying the notions
we have already obtained, we see that the result will be a

Fig. g.

force tending to make the pole and the current rotate
round each other. This, we know, was shown by Fara-
day himself to be the case, for when one was fixed and the
other free to move, the one rotated round the other. Carry
on the idea one stage further, and make the current run
up through the plate at the precise point where the pole

they would certainly rotate the central region round or>

itself. The corresponding fact exists in another of
Farada/s discoveries : that a magnet can be made to.

rotate round its own axis, under the influence of a current

running up it through one of its poles.

One experiment more will close for the present out

Fig. II.

Study in magnetism. We know that a rod of iron be-
comes a magnet when we wind a spiral of m ire round it

and send a current through the wire. There must be
some relation between the iron bar and the coils of wire :

what is it? Let us investigate this also by locking at
the distribution of the lines of force within the coiL

Fig. 10.

^^^^A J?^^^* ^s. Let it run up through the magnet. The
held we obtam (Fig. 11) shows us neither the rays of

the magnet nor the circles of the current, but a set of
beautiful spirals unwinding from a common centre. \Vhat

Tf"t
^
K

°^'°" can we deduce from this remarkable figure ?
" the branches of the spiral could shorten themselves

Fig. 12.

Take a plate of glass or a piece ot card and bore eight

holes through it, as in Fig. 12, and wind a corkscrew of
wire in and out ; then lay a little bit of thin, soft iron

down the middle. We see by the lines of force, w'.ien

the current is passed, that the iron becomes a strong

magnet, but that the wires at the same time are mag-
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netic also. We shall discover also that the magnetism
of the little iron bar is not distributed exactly in the

same way as if it had been a permanent steel magnet,
for the lines of force follow curves that fill surrounding

space slightly differently. Still, on the whole, we should

argue that the iron core possessed magnetic poles where
the force was greatest, and that the two poles were of

opposite kinds of polarity, one being a north-seeking, the

other a south-seeking, pole.

SiLVANUs P. Thompson

THE LATE MR. G. DAWSON ROWLEY
IT is with sincere regret that we have to announce the

death, on the 21st inst., at his house in Brighton, of

Mr. George Dawson Rowley, the projector of, and princi-

pal contributor to, the Ornithological Miscellany, which
he published at his own very considerable cost, and
author of several papers on ornithological and archaeo-

logical subjects. Educated at Eton and Trinity College,

Cambridge, where he graduated B.A. in 1846, he was the

companion, both at school and at the University, of the

late John Wolley, whose early passion for natural history

he shared. In Mr. Rowley, however, the taste for a time
gave way to antiquarian studies, and did not return, at

any rate very strongly, until some years afterwards, when
lie had married and was settled at Brighton, where, not-

withstanding the dictum of Mr. Ruskin that "no English
gentleman has ever thought of birds except as flying

targets or flavorous dishes," he became, so far as the

opportunities of the place allowed, a very watchful ob-

server of all that was passing in the feathered world,

while in the spring he yearly repaired to his father's

estate at St. Neot's in Huntingdonshire, the better to

study the habits of birds in the breeding-season. He
also began to form a collection of ornithological speci-

mens of singular value, sparing no cost or trouble in the

acquisition of objects of rarity or peculiar interest, and
the treasures thus amassed finally became very numerous.
The design of his Ornithological Miscellany seems to

have chiefly been to illustrate this " Rarity Chamber"—
for so, after the example set by old Rumphius, it

might well be called—a considerable number if not

most of the specimens therein figured or described

being his own possessions. Yet he willingly accorded
room in its pages to worthy contributors, among whom
may be mentioned Mr. Dresser, Dr. Finsch, Messrs.

Salrin, Sclater, Seebohm and Sharpe, and Lord Tweed-
dale, and his printing a translation of Prjevalsky's

important work on the birds of Turkestan, published

in Russian, with copies of the plates, was a real

boon to those ignorant of that language. Besides this

he often wandered into the by-ways of ornithology,

which frequently possess a curious kind of interest, and
he gave views of many places remarkable for the birds

which frequent them. Never did the contents of a work
better justify its title, for anything more miscellaneous

than they are cannot well be imagined. Failing health,

as he himself only a few months ago stated in his con-

cluding remarks, brought it to an end far sooner than he
had intended. Setting aside the scientific value of some
of the papers, the beautiful plates by which nearly all are

illustrated make its cessation a loss to ornithologists; and
those who knew that Mr. Rowley had for a long time
been gathering information bearing on the history of the

extinct Gare-fowl {A lea impennis) had hoped that some
result of his labours in this respect would one day make
its appearance. But this was not to be. More than a

year ago a violent haemorrhage of the lungs gave warning
of serious danger, and the attack was only too quickly

followed by others of a like nature, under which he sank,

in his fifty-seventh year, dying, by a singular coincidence,

on the very same day as his father, who had long been
an invalid.

NOTES
We notice with regret the death, at the age of sixty-eight, of

Mr. James M'Nab, the well-known curator of the Edinburgh

Royal Botanic Garden. Mr. M'Nab's father was also curator

of the Edinburgh Botanic Garden, where the son was trained.

In 1834 Mr. M'Nab paid a visit to the United States and

Canada, the fruits of which appeared in a variety of contribu*

tions, descriptive of the more interesting plants found during the

journey, in the Edinlmrgh Philosophical Journal for 1835, and

in the Transactions of that period of the Edinburgh Botanical

Society. On the death of his father, in December, 1848, after

thirty-eight years' superintendence of the Botanic Garden, Mr.

M'Nab was promoted by the Regius Professor (Dr. Balfour) to

the responsible post thus vacated. The extent of the Garden at

that time was not more than fourteen imperial acres. Ten years

later, however, two acres were added on the west side, which

were laid out and planted by Mr. M'Nab, under the superin-

tendence of Prof. Balfour. After the lapse of five more years

the Experimental Garden, extending to ten acres, was thrown

into the Botanic Garden, and planted with conifers and other

kinds of evergreens. On a portion of the ground so acquired a

Rock Garden was, on the suggestion of Mr. M'Nab, begun

towards the end of i860. The Rockery has now upwards of

5,442 "compartments" for the cultivation of Alpine and dwarf

herbaceous plants, and is yearly being added to ; while of late

years portions of the southern slopes have been set apart for the

rearing of bulbous and other plants, whose roots require to be

well ripened before flowering. Mr. M'Nab was a frequent con-

tributor to horticultural and other magazines, his writings

including papers, not only on botanical subjects, but on

vegetable climatology, landscape gardening, and arboricul-

tiu-e. One of the original members of the Edinburgh Bo-

tanical Society, founded in 1836, he was a voluminous writer

in its Transactions ; and in 1 872 he was elected to the

presidency of the society—a position rarely held by a practical

gardener. In November of the following year Mr. M'Nab
delivered his presidential address on "The Effects of Climate

during the last Half-Century with Reference to the Cultivation

of Plants in the Royal Botanic Garden of Edinburgh and else-

where in Scotland," a paper which excited a good deal of dis-

cussion at the time, the writer having adduced facts with the

view of showing that a change in our climate had taken place

during the period in question. Mr. M'Nab also contributed to

the Society a monthly report on thermometrical readings and

progress of open-air vegetation in the Botanic Garden, which

was highly valued, alike by horticulturists and meteorologists,

for the practical information it conveyed. Prof. M'Nab, of the

Royal College of Science, Dublin, is a son of the late Mr.

M'Nab.

On Friday a meeting of the local executive of the British

Association was held at Sheffield to appoint committees to make
the necessary preparations for the visit which commences on

August 20 next year. The Master Cutler (Mr. W. H. Brittain)

presided. It was stated that the guarantee fund now amounted

to 3,338/., and would eventually reach 5,000/. The Associa-

tion, however, do not wish the expenses to exceed 1,500/., or

they fear that the expense of entertaining the Association will

deter other towns from sending invitations. It is expected that

at least 1,500 members and associates will attend the sittings.

The necessary committees were appointed, and Mr. J. E. H.

Gordon, who was present representing the Association, thanked

the people of Sheffield for the splendid preparations they were

making for the reception of the Association and for the hospi-

tality which was already offered.

M. Bardoux has appointed a great commission for the re-

organisation of the Museum of Natural History of Paris. This
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famous institution is almost entirely deserted by students. The
report describes all the ^transformations the Jardin des Plantes

has undergone since it was taken out of the hands of the king's

physician and entrusted to the care of a special director.

Although we are aware that the columns of Nature are

studied by a considerable number cf readers in Australia, New
Zealand, and Japan, it is with some pleasure that we find an

extract, however incorrect, from one of our articles (" On Cleo-

patra's Needle and the Wind Pressure "), inserted in the Bolton

Evening News. Before "A Constant Reader" (we presume

of the Evening News) took the trouble to multiply out the

supposed 80 lbs. to the square inch, obtaining the somewhat
alarming result of 11,520 lbs. to the square foot for a wind
pressure, it might have allayed his fears concerning his own
integrity and that of the Manchester houses, if he had consulted

the original article.

The Dundee Naturalists' Society have just obtained posses-

sion of a very fine specimen of Pterygotus angliciis, which was
found at Carmyllie Quarries some months ago, and has now been
presented to the Society by Messrs. Duncan, Falconer, and Co.,

the lessees of the quarries. Only fragments of thisanimal have
hitherto been found, and its general appearance has been shown
by what are known as restorations ; but the correctness of these

has been doubted by many palaeontologists. This specimen,
M hich is on a slab of the well-knowTi Carmyllie pavement, has
from head to tail the segmental plates all intact, with the ex-

ception of about an inch of the telson, which is wanting. The
length of the fossil is 4 feet 2 inches, and its widest segment 15
inches. The carapace or head plate measures 10 inches by S,

and the telson or terminal plate 8 inches by 7. The abdominal
aspect is presented, and the curious arrow-shaped plate, "epi-
stoma," is distinctly shown attached to themiddle of the second
abdominal segment. In many attempted restorations this plate

is figured on the under side of the anterior portion of the cara-

pace.

The rich collection of insects of Dr. Moritz Isenschmied is

bequeathed to the Natural History Museum of Bern, together
with a sum of 3,200/. for the entomological part of the museum.

A SCIENTIFIC society has been formed at Berlin imder the
title " Freie Akademie, wissenschaftlicher Centralverein," with
the object of propagating scientific knowledge in wider circles

by means of lectures. The new society will begin its work in

January, 1879. Herr Eberty, the syndic of Berlin, and Dr.
Max Hirsch are its directors, and the number of members is

rapidly increasing.

At the instigation of the "Society for the History of the
Lake of Constance and its Surroundings," the King of Wiirtem-
berg has requested the Statistical and Topographical Office of
Stuttgart to undertake a complete investigation of the lake in
question. It appears that the various depths of the different
parts of the lake have not been measured since 1826. The new
investigation will doubtless yield a number of highly interesting
data.

An excellent geological map of Germany has just been pub-
lished by the Photolithographic Institute of F. Graaz at
Leipzig. It is drawn by Prof. Hirschwald, of Berlin, after the
relief of C. Raoz, and is specially intended for use at geolo<^ical
lectures.

°

The Times cf yesterday contains an account of Dr. Schlie-
mann's further excavations on the site of Troy, the account being
evidently condensed from several letters of the enthusiastic
explorer. All Dr. Schliemann's previous conclusions seem to
t>e confirmed, and his already large collections have been greatly I

added to. Fortunately for his sceptical critics, some of his

discoveries have been made in the presence of several British

naval officers stationed at Besika Bay. Among other things he
has found a steel dagger, the first iron obj ect found on the site,

but perhaps the most curious find are " the billions " of shells of

cockles and mussels "found in all the strata of the prehistoric

debris" and said to be no longer found on the shores of the

Hellespont and .^Egean.

At some excavations recently made at Heidelberg a Romaa
well and several milestones were discovered, the inscriptions

upon the latter giving interesting details regarding the old Roman
colony on the banks of the Neckar.

Mr. a. R. Wallace has reprinted from the Fortnightly

Review his valuable paper " On Epping Forest and how best to

deal with it." It proves how well qualified Mr. Wallace is to

have the care of what remains of the once extensive forest.

Mr. de Wall, the Polytechnic Review states, has observed

that when two electric sparks are simultaneously produced at

the extremities of a short tube smoked inside, the two discharges

give figm-es in the form of a black ring at the middle of the

tube. When the sparks are not quite simultaneous, the ring is

slightly displaced. It is suggested by the author that this obser-

vation may afford a method of determining the velocity of

sound, and of the speed of propagation of electricity in a
conductor.

Prof. Persifor Frazer reports, we learn from the Poly-

technic Review, the interesting observation that early in last Jime
he tried a telephone with a diaphragm mounted so as to vibrate

freely except in the circular line, where it was bound fast. With
several other telephones in circuit, but mufiled so that they could

not take up the direct vibrations of the voice, he found that the

over-tones produced in the diaphragm of one telephone, by a

musical note simg into the mouth-piece, were reproduced in the

others. This shows theextreme minuteness of the motion neces-

sary to produce sound by fluctuations in the transmitting power

of the line wire.

We are glad to se that the Princetotvn Review, hitherto known
as a high-class theological journal, is enlarging its programme so

as to include subjects of scientific interest. In the November
number, for example, we have excellent papers on " The Rights

and Duties of Science," by Principal Dawson ;
" Man's Place

in Nature," by Prof. Le Conte ; "Eclipses of the Sun," by
Prof. Simon Newcomb ;

" The Recent Solar Eclipse," by Prof.

Young; and " Physiological Metaphysics," by President Ponter.

Besides these there are other good papers on a variety of non-

theological subjects,

Z'£/iir/r/di'/ of November 20 contains a first paper by Count

du Moncel, on Lacour's' Phonic Wheel, and several important

papers on Electric Lighting.

The Lancet announces the publication, next week, of a special

article, from the -pen of Dr. Richardson, on the remains of

Harvey. The author has recently visited the church at Hemp-
stead, in Essex, where Harvey lies, and has had photographed

all the important historical mementoes, copies of some of which

will be reproduced in the Lancet. The publication is intended

as a further contribution to the literature of the tercentenary

year of the birth of the greatest and most original of English

anatomists.

At 6 o'clock on the evening of October 2 a severe ear th-

quake was experienced in the village of Jucuapa and neigh-

bouring towns, in the department of Usulutan, in the

southern portion of the Republic of Salvador. Nearly all the

houses in Jucuapa were destroyed and many families buried in

the ruins, particularly in the outskirts of the town, where the
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means of escape were confined to narrow streets, and where the

houses were not so solidly constructed as in the centre. The

towns included in the disaster are Guadalupe, Nueva Guadalupe*

Chinameca, Usulutan, the Caserio del Arenal, Santiago de

Maria, which is entirely ruined and some lives lost, a condition

in which are also found Tecapa, Triunfo, and San Buenaventura.

The shock which produced the greatest damage was at first a

kind of oscillatory movement which lasted over forty seconds,

and terminated in what felt like a general upheaval of the earth,

and was so violent that solid walls and arches and strongly

braced roofs were broken and severed like pipe-stems. The
movement proceeded from the south-west to the north-east. It

was supposed to proceed from the volcano of Tecapa, which is

reported as being in conflagration. The district which has been

devastated is one of the most thickly settled portions of the

country. "Va&Idea of Santa Ana reports that apprehensions exist

in the public mind that the volcano of Santa Ana is about to be

in eruption, from the effects of which serious consequences are

feared. The Panama Star and Herald is the authority for

these statements.

A CORRESPONDENT of the Piomer, writing fro m Mirzapore,

calls attention to a phenomenon which he considers worth

recording. Early on e morning large quantities of fish of every

description were seen coming to the surface along both banks of

the river gasping and dying ; all the crabs came cut and hung

in clusters to the clay, or lurked in the grass above the water

level, and large eels, leaving the water, lay like snakes along the

edge. The next day great numbers of fish, some of enormous

size, floated past, and endeavours were made to induce the

natives to bring them on shore for manure, but as their fathers

had never employed fish for such a purpose, they declined to

make such an innovation. The river was high, but not in full

flood, and the water, probably on account of the long drought,

was intensely and abnormally turbid. The death of the fish

is attributed to this peculiarity, for the particles of earth held

in suspense appear to have impregnated the gills and stopped

breathing; it had not, however, been ascertained which of the

affluents of the Ganges or Jumna had caused the mischief.

The following method of measuring approximately the velocity

of sound, devised by M. Bichat {Journal de Physique) is said to

form a suitable lecture experiment. A white-iron tube, about

lom. long is bent back on itself, so that the ends A and B are

near each other. A is closed with a caoutchouc membrane ; B

has a stopper with glass tube which communicates, through a

caoutchouc tube of a certain length, with one of M. Marey's

manometric capsules. Near the end A is an aperture which, by

means of another caoutchouc tube the same length as the former,

communicates with another of Marey's capsules. These capsules

are arranged before a blackened cylinder, the ends of their levers

applied to it one over the other. A tuning-fork, giving 100

vibrations per second, inscribes these also in the same vertical

line on the cylinder. All being ready a slight blow is given,

with the hand or otherwise, to the membrane A, while an assistant

turns the cylinder. The capsules register the point of departure

and that of arrival, while the tuning-fork gives the time. Thus

it is found that, between those two points, there are, e.q., three

vibrations of the tuning-fork, i.e., about -^^^ of a second have

elapsed. The velocity of sound is inferred to be 333 '3 m. per

second. By means of two iron tubes placed one above the other

the difference of the velocities of sound in air and hydrogen may
be demonstrated, even though it may be difficult to keep the one

tube fiUed with pure hydrogen.

An historico-ethnographical exhibition has been opened at

Winterthur (Switzerland), and the visitors are agreeably sur-

prised by the large number and great variety~of objects exhibited

as well as by their artistic arrangement.

Japanese farmers appear to be determined not to be left

behind by their fellow-countrymen in matters of progress, for

we hear that in some parts they are growing wheat from foreign

seed. On this subject a Nagasaki paper says :
—"We have seen

a magnificent specimen of wheat grown in Japan from American
seed, than which nothing better could be desired, the flour pro-

duced from it being fully equal to any we have seen from
America. Such a result speaks well for the prospects of Japan
becoming, with proper cultivation, a profitable wlieat-producing

country."

A German engineer residing at Smyrna, Ilerr Karl Hnmann,
who some time ago had undertaken some successful excavations

at Berghama at his own expense (the ancient Pergamum in Asia

Minor), has recently been commissioned by the German Govern-

ment to continue these excavations, and has succeeded in bringing

to light some highly interesting objects of art. The Porte has

permitted the continuation of the excavations under the condition

that only half the objects found shall become German property^

while the other half will be retained at Constantinople.

In the Annual Report of the Royal Botanic Garden, Calcutta,,

for the year 1877-78, Dr. King, the superintendent, draws

attention to the want of proper accommodation for the her-

barium, which now consists of ninety-three cabinets of dried

plants, forming, as we are told, "the only large herbarium in

India, containing authentic specimens from almost every Indian

botanist from Heyne to Kurz, including excellent sets of

Wallich's, and Hooker and Thomson's plants." Dr. King

reports that of .the seedlings of the Para rubber plant (/fc'<M

brasiliensis) received at the beginning of last year, some were

retained at Calcutta, while the others were sent to the Cinchona

plantation in Sikkim. Several of the plants have died during

the year, but those remaining at Calcutta are healthy, and have

grown fairly well. Of the Ceara rubber plant {Manihotglaziovi)^

many of them were found to be dead on arrival ; those that

sui'vived were divided between Calcutta and the Cinchona

plantation, one of the plants is said to be ten feet high, and the

others vary in height from two to five feet, but they all appear

weak and lanky, as if the climate were too damp for them>

Regarding the cultivation of vanilla in India, especially in

the climate of Calcutta, Dr. King's experience confirms his

first impression that "it is not worth while to go to any

further expense in attempting to make a plantation oJ

it, to be conducted on commercial principles." It is

satisfactory to learn that ipecacuanha has been propagated

largely ; like vanilla, Dr. King is of opinion that it can never

be grown successfully as a crop in any part of Bengal. The

utilisation of new vegetable substances for paper-making, espe-

cially baobab bark and bamboo shoots, are fully considered by

Dr. King, who expresses an opinion with regard to the former

that, if the plant is "to be grown to a profit, it would be hardly

feasible to give it cultivation, however rough, after the first year."

Considering also the comparatively slow growth of the baobab.

Dr. King says he is driven to the conclusion that it is not likely

to afford in India a sufficiently cheap paper-fibre. He points

out that a plant yielding an annual crop is much more likely to

fulfil the financial conditions of success than any perennial like

the baobab, which yields a crop only after many years. Regard-

ing the use of the young shoots of bamboo for paper stock, which

have been very favourably reported on by Mr. Routledge, Dr.

King does not look upon it in any hopeful light. Of the so-

called "Rain Tree," which has already been noticed in our

columns, and referred to Pithecolobium saman, a number of

good trees are growing in the Botanic Garden, Calcutta. One

set consists of five trees, about eleven years old, and the other of

eighty-four trees, planted in an avenue about four years ago.

The tree is a very fast grower, and is said to be perfectly at

home in the soil and climate of Lower Bengal. From its
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umbrageous habit and wide-spreading branches it is extremely

valuable as a shade tree. The wood is soft and of little value

except as firewood, and the pod is sweet, like that of the carob

(Ceratonia siliqua), and may probably prove valuable as a food

for cattle, for which purpose, indeed, these pods are used in the

West Indies. For this reason, and not for that of gatheruig and

dispersing moisture (for which the tree became momentarily

celebrated), it is probable the tree may_be generally planted.

The additions to the Zoological Societ}-'s Gardens during the

past week include a Macaque Monkey {Macacus cynoinolgus)

from India, presented by Mr. Theodore Beck ; a Black-crested

Cardinal {Gubernatrix crUtatella), two Red-crested Cardinals

(Paroaria ctunllatd) from South America, purchased ; a Macaque

Monkey {Macacus cynomolgus) from India, deposited ; a Baker's

Antelope {Hippotragus bakeri) from Nubia, received in exchange.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The proposals of the Cambridge Mathematical Studies Syn*
dicate for completing the new scheme for the mathematical
tripos have been carried. The following sunamary of the whole
scheme of thfe mathematical tripos which will come into opera-
tion in the year 1882 is given in the Times. It will consist of

three parts, the examination for each part occupying three days.

The subjects of the first part are to be confined to the more
elementary parts of pure mathematics and natural philosophy,
the subjects to be treated without the use of the differential cal-

culus and the methods of analytical geometry. The examina-
tion in Part II. will only be open to thjse who have passed
Part I. so as to deser%-e mathematical honours, and the subjects

are algebra, trigonometry, plane and spherical, theory of equa-
tions, the easier parts of analytical geometr)', plane and solid,

including cur\'ature of ciu^'es and surfaces, differential and
integral calculus, easier parts of differential equations, statics,

including elementary propositions on attractions and potentials
;

hydrostatics, dynamics of a particle, easier parts of rigid dyna-
mics, easier parts of optics and spherical astronomy. Those
who pass this second part will be arranged as wranglers, senior
optimes, and junior optioies in order of merit. Both the ex-
aminations in Parts I. and II. will take place in June. The
examination in Part III. will be held in Januar)', and be open
only to those who are classed as wranglers. It will last three
days. On the tenth day after the end of the examination in Part III.
the moderators and examiners, taking into account the examination
in that part only, shall publish in three divisions, each division
arranged alphabetically, those examined and approved. The
moderators and examiners may place in the first division any
candidate who has shown eminent proficiency in any one group
of the subjects in Schedule III.

The University College of Wales Magazine, the first number of
which lies before us, is a neat little publication of fifty two
pages, doing credit to the Oswestry press from which it issues,
as well as to the enterprise of the Aber>stwith Institution, and
the ability of its members. We do not suppose its promoters
expect a large general circulation, though there is no reason w hy
the magazine might not be so conducted as to meet with consider-
able favour in the principality. Curiously enough, the first paper
after the introduction is on Persian literature, while one on
Welsh literature occupies the sixth place. There is a paper on
Cambria at Paris, .showing what a good appearance she made
at the recent exhibition; a Welsh story, an Oxford letter,
college news, &c. We wish the magazine success ; and it might
do good service by devoting itself to research in various direc-
tions in regard to Wales. We should like to see the science
professors in this college fill up some of its pages.

The First Annual Report of the Dulwich College Science
Society IS, on the whole, satisfactory ; the appended lists, form-
ing the bulk of the volume, show that the Society has several
diligent collectors, and we hope it will continue to do genuine
work and nourish in the scho 1 a lasting love of real science.

Prof. H. G. Seeley completed on Friday at the College forMen and Women, 29, Queen Square, Bloomsbury, a course of
.six lectures on some of the principal forms 'of extinct animals
Which resemble reptUes and birds, and have 'no representatives

now living. The subjects have been as follows :—Lecture I.

—

On the Geological Distribution of Fossil Reptiles and Birds

;

and concerning points in which Extinct Reptiles difler from
those which now inhabit the Earth. Lecture II.—The Ichthyo-

saurians and Animals of the Open Ocean. Lecture III.—The
Plesiosaurians and Animals of the Sea Shore. Lecture IV.

—

The Dinosaurians and Allied Types of Land Animals. Lec-

ture V.—The Ornithosaurians and other Flying Types of Life.

Lecture VI.—The Classification of Reptiles and Allied Fossil

Animals, as illustrating some Aspects of the Doctrine of

Evolution.

Prof. Wurtz was charged some time since by the French
Minister of Public Instruction, to make an inquiry into the

organisation of the laboratories and practical instruction given in

the several universities of Germany and Austro-Hungary.

Prof. Wurtz accordingly made several journeys to the great

seats of learning in these two countries, and the Journal

Officid of last Saturday publishes at full length his report.

Prof. Wurtz insists strongly on the danger of creating large estab-

lishments, A\here students are taught something of everything,

and on the necessity of creating special foci for every large sec-

tion of experimental science. He shows the advantage of special

institutes, and insists upon the organisation of chemical, physical,

physiological, anatomical, and pathological institutions such as

flomrish on the other side of the Rhine, and may be established

in Alsace-Lorraine. He ends his report by describing the

Munich Hygienic Institute.

The French budget of Public Instruction has been voted

au pas accelere. The resolutions proposed by the Commission
were voted v.ithout any material alterations. The estimates

reach about 2,000,000/.

The University of Bern celebrated, on November 1 5, the forty-

fourth anniversary of its foundation. It numbers among its

students, about twenty ladies, mostly Russians, who study

medicine.

According to a new law, all children who finish their education
in any school of the Canton of Bern are submitted to an examina-
tion. This year 4,610 boys and 4,446 girls were examined (total

population of the Canton 537,000), and the results proved unsatis-

factory. The Canton continues to occupy the eighteenth and
twenty-first places in the Cantons of the Swiss confederation.

A WEALTHY Serbian, Ilija Milosavljewitch Kolaraz, who
died a month ago at the ripe age of eighty-two, has left the sum
of loo.coo ducats for educational purposes, lo.ooo ducats for

the publishing of valuable works in the Serbian language, and
60,000 ducats for the foundation of a Serbian university at

Belgrade, which is to be known as Kolaraz' Universit}'.

SCIENTIFIC SERIALS
yournal ofAnatomy and Physiology, July, 1878.—Dr. Ogston,

of Aberdeen, gives an account of the growth and maintenance
of the articular ends of adult bones. He believes that the arti-

cular cartilage produces the osseous tissue beneath it, forms the
epiphyses, supplies their waste, and maintains them in their

proper size and bulk during adult life.—Prof. Cleland describes

the brain in cyclopians or one-eyed monsters, including speci-

mens of human kind, dog«, lambs, and pigs. He finds that

there is no trace of a retina in the cyclopian eyeball, and that

moreover there is an arrest of the development of the first

cerebral vesicle.—Dr. Creighton gives an exhaustive account of
the formation of the placenta in the guinea-pig, and refers very
prominently to its early development in connection with the
structure of the ovaries and supra-renal bodies.—Prof. Turner
contributes notes on the foetal membranes of the reindeer, and
on the oviducts of the Greenland shark.—Mr. David Newman's
paper on the functions of the kidney gives an account of the

physical influences which promote secretion, so far as can be
demonstrated by experiments with animal membranes and the

kidneys of animals recently killed.—Dr. Dodds' historical and
critical analysis of our knowledge upon the localisation of the

functions of the brain deals with the anatomy of the brain in

this number.
October.—Dr. Cunningham, of Edinburgh, gives his deduc-

tions on the intrinsic muscles of the mammalian foot, derived

from a large number of dissections ; and fiirther describes the

muscles of the foot of cuscus and thylacine.—Prof. Miall and
Mr. Greenwood conclude their valuable memoir on the anatomy
of the Indian elephant, dealing with the alimen'ary canal and
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its appendages, and the other abdominal and thoi-acic viscera,

—Dr. Creighton publishes his- observations on the supra-renal

bodies based on microscopical investigations of these organs when
adult and during development, and shows how they present many
features of analogy to the ovaries.—Prof. Humphry gives his

reasons for dissent from Dr. Ogston's views on the important

share taken by articular cartilage in the growth of bone, as

expressed in the July number of the Journal.—Prof. Turner
describes the placentation of the hog-deer (Cervus porcinus).—
Dr. Urban Pritchard supplements his previous accounts of the

development of the organ of Oorti in the internal ear.—Dr. T.
B, Henderson, of Glasgow, describes the physiological effects of

the inhalation of phosphuretted hydrogen.

Journal de Physique, October.—In this Enumber Prof. Dufet
studies the variation of the indices of refraction in mixtures of

isomorphous salts, arriving at the experimental law that the

differences between the indices of a mixture of two such salts

and those of the component salts are in inverse ratio of the

numbers of equivalents of the two salts forming the mixture

;

in other terms the curve which has for ordinates the indices and
for abscissae the equivalents, is a straight line. This law is

regarded as a consequence of Gladstone's, on the constancy of

specific refractive energy in mixtures.—M. Terquem describes an
improved way of realising Plateau's liquid laminar systems,

giving larger systems with less liquid. Instead of using pieces

all rigid, he uses a combination of rigid pieces with flexible

threads (silk), ,?."•., two horizontal rods joined together at the

ends with such threads or two rings joined with threads. Many
instructive effects are thus had. The liquid used is a solution

of soap and sugar, prepared in a special way.—M. Bouty con-

tributes a mathematical paper on the number of elements neces-

sary for determining the exterior effect of an optical system, and
M. Bichat gives a new method of measuring the velocity of
sound.

SOCIETIES AND ACADEMIES
London

Royal Society, November 21.—"On Repulsion resulting

from Radiation." Part VI., by William Crookes, F.R.S.,
V.P.C.S.

In this part, with which the research closes, the author first

examines the action of thin mica screens fixed on the fly of an
ordinary radiometer, in modifying, the movements. It is found
that when a disk of thin clear mica is attached i millim. in

front of the blacked side of the vanes of an ordinary radio-

meter, the fly moves negatively, the black side approaching
instead of retreating from the light. When a thin mica disk is

fixed on each side of the vanes of a radiometer, the result is an
almost total loss of sensitiveness.

In order to examine the action of screens still further an
instrument is described having the screens movable, and working
on a pivot independent of the one carrying the fly, so that the

screens can move freely and come close either to the black or to

the white surfaces of the disks. By gentle tapping the screens

can be brought within 2 millims. of the black surface.-. A
candle is now brought near, shaded so that the light has to pass
through one of the clear disks and fall on the black surface.

The black side immediately retreats, the clear disk remaining
stationary for a moment, and then approaching the light. If

the candle is allowed to shine on the plain side of the black
disk, no immediate movement takes place. Very soon, how-
ever, both disks move in the same direction away from the
candle, the speed of the clear disk gradually increasing over that
of the blacked disk.

Instead of allowing the clear screens to freely move on a
pivot, an instrument was made in which the screens could be
fixed beforehand in any desired position in respect to the blacked
disk. It was then found that with the screens close to the blacked
sides of the vanes the fly rotates very slowly in the negative
direction, stopping altogether when the candle is moved five or
six inches off. \Vith the screens l millim. from the black
surface the direction is negative, and the speed at its maximum.
When the screens and disks are 7 millims. apart a position of
neutrality is attained, no movement taking place. When the
distance is further increased, positive rotation commences,
which gets stronger as the screens approach the bright sides of
the disks, where the positive rotation is at its maximum. The
author adduces reasons for considering that the negative rota-

tions here observed are caused by the warming up of the black
surface by radiation falling direct on it, through the clear mica
screen, and the deflection back\\ards of the lines of molecular
pressure thereby generated.

The action of these radiometers being complicated, owing to

the surfaces of the vanes being different in absorptive power,
another instrument was made in which the vanes were of
polished aluminium, perfectly flat and symmetrical with the bulb.

The screens were of clear mica movable in respect to the vanes,

and at right angles to their surface. When exposed to the light

of a candle it was found that with the screens brought up close

to the disks, the rotation was as if the unscreened side were
repelled ; at an intermediate position there was neutrality.

Explanations are given of these movements, but without the

illustrative cuts they would be unintelligible.

Experiments on radiometers having movable screens inter-

posed between the vanes and the bulb are next given, and these

are followed by a long series of experiments on the influence of

movable screens on radiometers with cup-shaped metallic vanes,

the screens being varied in shape and position in respect to the

plane of rotation, as well as in respect to the distance from the

vanes.

A similar series is given with metallic cylinders as vanes, and
from the behaviour of the latter kind of radiometer an expla-

nation is given of the various movements previously obtained. It

is found that when the screen touches the convex surface of the

vanes the rotation under the influence of light is always positive.

It commences at a low exhaustion, increases in speed till the

rarefaction is so high that an ordinary radiometer would begin

to lose sensitiveness, and afterwards remains at about the same
speed up to the highest rarefaction yet obtained. At any
rarefaction after 87 M (millionths of an atmosphere) there is a

neutral position for the screen. When it is on the concave

side of this neutral position the direction of rotation is positive,

and when on the convex side of the neutral position it is nega-

tive ; the speed of rotation is greater as the vanes are further

removed from this neutral position on either side. The position

of this neutral point varies with the degree of exhaustion ; thus

at 12 M the screens must be 3 millims. from the convex
side ; at 'iS M they must be 13 millims. from the convex side.

The higher the exhaustion the greater the distance which must
separate the convex side of the hemi-cylinders and the screens.

The author gives explanations of these phenomena based on
the following already ascertained facts :—When thin aluminium

vanes are exposed to light the metal rises in temperature and
becomes equally warm throughout, and a layer of molecular

pressure is generated on its surface. The thickness of this layer

of fwessure, or the length of the lines of force of repulsion

varies with the degree of exhaustion, being longer as the ex-

haustion increases. The lines of force appear to radiate from
the metal in a direction normal to its surface. The force of

repulsion is also greater the closer the repelled body is to the

generating or driving surface, and the force diminishes rapidly

as the distance increases, according to a law which does not

appear to be that of "inverse squares." Diagrams are given

illustrating the author's explanation based on the above data.

An apparatus is next described not differing in principle from
the last, but having, in addition to the aluminium hemi-cylinder

and movable mica screen, a small rotating fly made of clear mica,

mounted in such a way that it could be fixed by means of an
exterior magnet in any desired position inside the bulb. The
screen was also capable of adjustment by means of another

magnet ; the aluminium hemi-cylinder in jthis apparatus being

fixed immovably. The adjustible indicator being very small in

diameter in comparison to the other parts of the apparatus, -and,

being easily placed in any part of the bulb, was expected to aftord

information as to the intensity and direction of the lines of pres-

sure when a candle v as brought near the bulb. Experiments

have been tried, a, with the screen in different positions in

respect to the hemi-cylinder ; b, with the indicator in different

parts of the bulb ; c, "with the candle at different distances from

the hemi-cylinder on one side or the other ; d, with the degn"ee

of exhaustion varying between wide limits. It would be im-

possible to give an intelligible abstract of the results obtained

with this apparatus without numerous diagrams It may, how-
ever, be briefly stated that they entirely corroborate the theories

formed from a study of the behaviour of the instruments

previously described.

The next part of the paper treats of the action of heat em-

ployed ini^ide the radiometer. In a previous paper the author
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showed that phenomena feeble and contradictory when caused

by radiation external to the bulb, became \-igorous and uniform
when the radiation was applied internally by the agency of an
electrically-heated wire. It was hoped that some of the more
obscure phenomena shown by the deep cups with movable
screens in front (referred to above) might be intensified if set in

action by a hot wire. Several inds of apparatus and experi-

ments with them are described, but the results are too compli-
cated to be given in abstract. One experiment proves that the
direction of pressure is not wholly normal to the surface on which
it is generated, but that some of it is tangential.

The author then describes the turbine radiometer, early speci-

mens of which were exhibited before the Royal Society on April

5, 1876. In the ordinary form of radiometer the number of
disks constituting the fly is limited to six or eight, a greater

number causing interference one with the other and obstruction
of the incident light. In the turbine form of fly there is no
such difficulty, the number of vanes may be considerably increased
without overcrowding, and with correspondii^ advantage. In
the earlier turbine radiometers the flies were made of mica
blacked on both sides, and inclined at an angle like the sails of
a windmill, instead of being in a vertical plane. This form of
instrument is not sensitive to horizontal radiation, but moves
readily in one or other direction to a candle held above or below.
A vertical light falling on the fly gives the strongest action, but
rotation takes place, whatever be the incident angle, provided
the light is caught by one siu-face more than by the other. Ether
dropped on the top of the bulb to chill it causes rapid negative
rotation. If the turbine radiometer is floated in a vessel of ice-

cold water, and the upper portion exposed to the air of a warm
room, it rotates rapidly in the positive direction, acting as a heat
engine, and continuing so to act xmtil the rotating fly has
equalised the temperature of the upper and lower portions of the
bulb. By reversing the circle of operations—by floating the
turbine radiometer in hot water and cooling the upper portion
of the bulb—the fly instantly rotates in the negative direction.

After describing experiments in which the same fly was made
to rotate first in a large bulb and then in a small one at the same
degree of exhaustion, the author proceeds to discuss the in-

fluence exerted by the inner side of the glass case of the radio-
meter as a reacting surface. A flat metal band was put equa-
torially inside a radiometer, and lamp-blacked, so that the
molecular pressure generated under the influence of light should
react between the fly and the black band, instead of between the
fly and the glass side of the bulb. It w as found that the maxi-
mum speed with the band present was 40 revolutions a minute,
against 8J revolutions when the band was absent.
The rotation of the case of a radiometer, the fly being held

immovable by magnetism, is next described. A preliminary
note on this subject having already appeared in the Proceedings}
it need not be again described in detail. Many different forms
of instnunent for effecting this rotation are described, and their
mode of action explained.

The reacting inner siu-face of the envelope being thus proved
to be essential to the rotation of the fly, other instnmients were
luade in which this necessary reaction is obtained in a more
direct manner. In one, the radiometer is furnished with a fly
carrjing four flat aluminium vanes, polished on both sides.
Three vertical partitions of thin clear mica are fixed in the bidb,
with their planes not passing through the axis of rotation, but
inclined to it, thus throwing the obliquity off" the fly on to the
case, and giving three fixed planes for the reaction to take place
against. Candles arranged sj-mmetrically round the bulb make
the fly rotate rapidly against the edges of the inclined planes.
Breathing gently on the bulb gives negative rotation. A hot
glass shade inverted over the instrument causes strong negative
rotation, changing to positive on cooling. When thelfly it fur-
nished with clear mica or with silver flake mica vanes, the same
results are obtained as when aluminium vanes are employed.
The principal action is produced by dark heat warming the bulb,
screens, and vanes.
The otheoscope is the next subject treated on in the paper. This

has already been given in abstract,* and need not be again re-
ferred to. Many different varieties of otheoscope are°fieured
and described.

It was suggested by Prof. Stokes that a disk might be made
to revolve on its axis, and the author describes an instrument in
wtuch-this suggestion is carried out. The disk is horizontal,

' Proc. Roy. Soc.. No. 168. March 30. 1876.
» Proc. Koy. Soc., No. xSo, April 26, 1877.

mounted like the fly of a radiometer, and for lightness' sake is

of mica, blacked above. Fixed to the bulb above the disk are
four flat pieces of clear mica ; each extends from the side of the
bulb to near the centre, and ends below in a straight horizontal

edge, leaving just space enough for the disk to revolve without
risk of scraping. The edge is in a radial direction, and the
plane of the plates is inclined about 45'' to the horizon in the
same direction for them all. Exposed to the light of a candle
the rotation is against the edge. By slightly modifying this

form the instrument becomes much more sensitive.

Whilst experimenting with the otheoscope it was found that,

for a given exhaustion, the nearer the reacting surfaces were
together the greater was the speed obtained. In the Proceed-
ings of the Royal Society for November, 1876,* the author
described an apparatus by which he was able to measiu-e the
thickness of the layer of molecular pressiu^e generated when
radiation impinged on a blackened surface inclosed in an
atmosphere the rarefaction of which could be varied at will.

It was found that in this apparatus repulsion could be ob-
tained at ordinary atmospheric pressures. Observations are
given at normal pressure and at various d^jrees of rarefaction,

with the driving and moving surfaces separated i, 2, 3, 4, 6, 8,
and 12 millims. ; and diagrams of the resulting curves are
shown when the atmospheric tension and the force of repul-

sion are used as abscissae and ordinates. The tables and curves
show that the law of increase of the force w ith the diminution
of the distance between the disks does not remain uniform at

all rarefactions. At the lowest exhaustions the mean path of
the molecules of the attenuated gas is less than i millim., as
rendered evident by the force of repulsion diminishing rapidly
as the distance increases. At exhaustions higher than 9 millims.

this condition alters, and as the gauge approaches barometric
height the molecular pressure tends to become uniform through
considerable distances, the mean path of the molecules now
being comparable with the greatest distance separating the
surfaces between which they act.

A similar apparatus to the one in which the last experi-
ments were tried was used to measure the action at pressures
at and approaching atmospheric. At pressiu-es between atmo-
spheric and 210 millims. the first action is ver)' faint repul-

sion, immediately followed by strong attraction. The attrac-

tion then begins to decline, until, at 1 5 millims. pressure, it dis-

appears. At the same time the repulsion, which begins to be
apparent at 250 millims., increases as the attraction diminishes.
The author considers that the attraction is the result of air-

currents, caused by the permanent heating of the surface in fi-ont

of the movable disk.

The paper concludes with experiments undertaken to measure
the amount of repulsion, using a horizontal torsion balance,* on
the principle of Ritchie's, in which the force of repulsion is

balanced by the torsion of a fine glass fibre. The pan of the
balance is a clear mica disk, and a similar disk is fastened to the
tube in which the beam oscillates. This fixed disk is lamp-
blacked on the upper side, and beneath is a spiral of platinum
wire, connected with terminals sealed through the side of the
tube. When the spiral is ignited by a constant electric current
the blacked mica disk fixed above it becomes heated, and the
molecular pressure thereby generated between it and the mica
pan causes the latter to rise. The glass thread attached to the

beam is thas twisted, and by means of a graduated circle the

nxmiber of degrees through which the thread has to be turned ia

order to bring the beam back to equilibrium is noted. This gives

a measurement of the pressure exerted, in torsional degrees, and
these are converted into grains by ascertaining how many tor-

sional degrees correspond to a known weight. A ray of light

reflected from a mirror in the centre of the beam is used as an
index, being brought back to zero at each experiment. The
author gives in a table, and also shows in the form of a curve,

the results obtained with this apparatus, giv'ing the force of

molecular pressure in grains weight at exhaustions varying

between 2,237 and 07 millionths of an atmosphere.

Mathematical Society, November 14.—Lord Rayleigh,

F.R.S., in the chair.—The Treasurer's and Secretaries' reports

having been read and adopted. Prof. W. G. Adams, F.R.S.,

consented to act as auditor.—The scrutators declared the follow-

ing gentlemen elected as the Council for the ensuing session,

viz., Mr. C. W. Merrifield, F.R.S., President; Prof. Cayley,

' Proc. Roy. Soc., No. 175, voL xxv. p. 310.
' For a description of this form of torsion balance, see the author's paper,

Phil. Trans., 1876, vol. clivL pt. 2, p. 371.
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F.R.S., and Lord Rayleigh, F.R.S., Vice-Presidents ; Mr. S.

Roberts, F.R.S., Treasurer ; Messrs. M. Jenkins and R. Tucker,

Hon. Secretaries. Other Members : Mr. J. W. L. Glaisher,

F.R.S., Mr. H. Hart, Dr. Henrici, F.R.S., Dr. Hirst, F.R.S.,

Dr. Hopkinson, F.R.S. , Mr. A. B. Kempe, Dr. Spottiswoode,

F.R.S. , Prof. H. J. S. Smith, F.R.S., Mr. H, M. Taylor,

and Mr. J. J.
Walker.— Mr. Merrifield having taken the chair,

Mr. J. D. H. Dickson was elected a Member, and Prof. W. S.

Jevons, F.R.S., was proposed for election. The Rev, A.
Freeman and Prof. Reinold were admitted into the Society.

—

The Chairman read a letter from Mr. Warren de la Rue,
F.R.S., respecting a memorial to M. Leverrier.—The following

communications were made to the Society :—On the instability

of jets, by Lord Rayleigh.—On self-strained frames of six

joints, by Prof. Crofton, F.R.S. (read by Mr. Hart).—On equi-

valent statements, iii., by Mr. H. McCoU (abstract, read by
Mr. Tucker).—The last paper contained a solution of a test

problem to show the power of the author's method of elimina-

tion ; then, an explanation, with illustrations and applications,

of another allied method, called the "method of unit and zero

substitution
; " thirdly, a brief indication of the way in which

this algebra of logic may render important service to scientific

men in investigating the causes of natural phenomena ; and
lastly, a brief criticism of Prof. Jevons's method of solving logical

problems.

Linnean Society, November 21.—Dr. Gwyn Jeffreys,

F.R.S., vice-president, in the chair.—Dr. W. P. Kesteven
exhibited, and a short note was read on some specimens of the

so-called Tete anglais {Melocactus communis) from Vieuxfort, St.

Lucia. There also was exhibited roots, tendrils, and tubers in

different stages of Vitis gongylodes and V. cuspidata, illustrating

the paper immediately thereafter read, viz. : On branch tubers

and tendrils of Vitis gongylodes, by Mr. R. Irwin Lynch. Subter-

raneous tubers are by no means rare among plants, e.g., the

potato, but in contrast those of V. gongylodes present on the

stem are aerial, at a height, and on dropping to the ground
strike root. Cylindrical, of considerable size, and tenacious of

life, they doubtless are a safeguardin propagation of the plant

under circumstances prejudicial to the seed. The tendril

possesses terminal adhesive disks, and these are formed without

the stimulus of contact with any substance, therefore opposed to

certain other climbers mentioned by Mr. Chas. Darwin. The
aerial roots are of great length, eleven feet and more, they spring

from each node, and are of a rich crimson colour in summer, so

that they are attractive objects as seen in the Victoria House at

Kew.—Report on the Mollusca of the Challenger expedition, by
the Rev. R. Boog Watson. After introductory remarks, the

author describes three genera of the Solenoconchia. Of
these Dentalium has eighteen species, eleven being new. Sipho-

dentalium has seven species, all new to science. Of Cadulus
two only are already known, nine species and one variety being

now recorded for the first time. In all, thirty-six species and
four varieties, whereof twenty species were hitherto unknown.
Some are of high interest, inasmuch as being remnants of genera

now living which have existed since the cretaceous epoch.—The
Secretary read the abstract of a paper by Mr. John Miers, on
the Symplocaceas. The author gives credit to Mr. Bentham for

the earliest accurate knowledge of the group. The authors of

the " Genera Plantarum" recently adopted the example of Prof.

A. De CandoUe, who regarded the Symplocacese as a mere tribe

of the Styracese. This appears objectionable to Mr. Miers,

who, with historical remarks, &c., gives grounds for his adverse

opinion. Then follows a synopsis of, to him, eleven recognis-

able genera, with diagnoses of same, and lists of 125 species.

—

On the Algae of Lake Nyassa, by Prof. Dickie, a brief conamu-
nication, wherein he mentions being indebted to Dr. Laws, of

the Livingstonia mission, for the collection. All the genera of the

Algse are known European forms, while the Diatomacese, with
few exceptions, are likewise widely-diffused species, the only

peculiar form being Epithemia clavata.—Messrs. Thos. David-
son, F.R.S., and Fred. Jas. Faraday, were elected Fellows of

the Society.

Chemical Society, November 21.—R. Warington in the

chair.—The following papers were read :—A chemical study
of vegetable albinism, by Prof. Church. The author has made
numerous analyses of white and green leaves of the same age
from the same plant, in order to discover whether any difference

in their composition could be detected. The leaves were
gathered from the maple, the holly, the ivy, and three exotic

plants. White leaves contain more water than corresponding
green leaves, whilst the ash of white leaves contains more potash
and phosphoric acid, but less lime, especially less oxalate and
carbonate of calcium. Nearly sixty per cent, of nitrogen in the
white leaves is non-albumenoid, while the green leaves contain
thirty per cent, of nitrogen in that state. The author has also-

analysed a vegetable parasite, the dodder, and its host, the red
clover ; he finds that the white leaves resemble in composition
the parasite, while the host represents the green leaves. The
white leaf is therefore, in a sense, a parasite on the green leaf,

and owes its existence to its connection with the normal portion
of the plant.—Relation between the melting-points of the ele-

ments and their coefficients of expansion, by Dr. Carnelly. The
author finds that, of thirty-one elements, twenty-six show that
the coefficient of expansion increases as the melting-point
diminishes ; the five exceptions are arsenic, antimony, bismuth,
tellmium, and tin.—A preliminary notice on a hydride of boron,
by F. Jones. The author succeeded in preparing a grey friable

mass of magnesium boride by strongly heating a mixture of
magnesium dust and boron trioxide. On heating this mass with
hydrochloric acid, a colourless gas was evolved, spontaneously
inflanamable, burning with a green flame, and of disagreeable
odcur.

Zoological Society, November 19.—Mr. A. Grote, vice-

president, in the chair.—Mr. Sclater exhibited and made re-

marks on an adult specimen, in full plumage, of the black-
throated stonechat {Saxicola stapazina), which had been obtained
in Lancashire, and had been sent for exhibition by Mr. R.
Davenport. The species had not been previously recorded as

occurring in the British Isles, and was an interesting addition to

the list of "Accidental Visitors."—The Secretary read two
letters he had received from Dr. A. B. Meyer and Mr. A. D.
Bartlett in reference to the communication read at the last meet-
ing from Mr. Everett respecting the supposed existence of the

anoa (Anoa depresiicornis) in the Philippines.—Prof. Owen,
C.B., read a memoir on the relative positions to their con-
structors of the chambered shells of cephalopods.—Sir Victor
Brooke, Bart., read a paper on the classification of the Cervida?,

and gave a synoptical list of the existing species of this family.

—A second paper by Sir V. Brooke contained the description of

a new species of gazelle from Eastern Africa, which the author
proposed to name Gatella walleri, after its discoverer, Mr. Gerald
Waller.—Prof. A, H. Garrod, F.R.S., read a paper on the
anatomy of Indicator major, and showed that, as regards its soft

parts, as in its osteology. Indicator is not related to the cuckoos,

but to the barbets and toucans.—A communication was read
from the Marquis of Tweeddale, F.R.S., containing the eleventh

of his contributions to the ornithology of the Philippines. The
present paper gave an account of the collection made by Mr.
A. H. Everett at Zamboanga, in the Island of Mindando. Ninety-
eight species were obtained in this locality by Mr. Everett, of

which eleven were new to the Philippine fauna and six were
new to science.—Mr. E. R. Alston read some notes supple-

mentary to his paper on the squirrels of the neotropical region.

Entomological Society, November 6.—Mr. H. W. Bates,

F.L.S., F.Z.S., president, in the chair.—Mr. Waterhouse exhi-

bited a specimen of Chauliognathus excellens {Ttlephorida), a new
beetle from New Granada.—Mr. H. T. Stainton exhibited a new
horn-feeding Tinea ( T. orientalis), which had been reared by Mr.
Simmons, of Poplar.—The Rev. H. L. Gorham exhibited some
rare British beetles, taken in the neighbourhood of Horsham,
Sussex.—Mr. Goss exhibited specimens of a rare dragon ffy

(Cordulia curiisi) from Christchurch, Hampshire.—Mr. Meldola
exhibited a male specimen of the moth Erebus odorus, from
Jamaica, possessing large tufts or brushes on the hind leg, which
were considered as probably scent-secreting organs.—Prof. Wood
Mason exhibited drawings and made remarks on the flower simu-

lating Mantidce.—Mrs. Randolph Clay exhibited a living speci-

men of a beetle {Zopherus bremii), from Yucatan, worn as an
ornament.—Sir Sydney Saunders exhibited specimens of Blasto-

phaga psenes (Linn.), employed in the process of cuprification,

received from Mr. J. Lichtenstein, of Montpellier.—Also speci-

mens of Sycophaga crassipes. West, from the sycamore figs of

Egypt, together with certain apterous associates.—The Secre-

tary read a communication from the Board of Trade with refer-

ence to the damage done to the corn crops in the neighbourhood

of Mariapol by swarms of the beetle Anisoplia Austriaca.—Aj
sub-committee was appointed to draw up a report on the same;.!

—Miss E. A. Ormerod read a paper on Psila rosa, the well-f

known insect producing the so-called "rust" in carrot crops.!
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She advocated the use of a phenol preparation for the destruc-

tion of this pest.—Mr. C. O. Waterhouse read a paper contain-

ing descriptions of new Telephoridce from Central and South

America.—Sir Sydney Saunders communicated a paper on the

habits and affinities of Sycophaga and Apocrypta from the syca-

more figs of Egypt.—Mr. Distant commvmicated descriptions of

new species of Hemiptera-Homoptera.

Geological Society, November 6.—Henry Clifton Sorby,

F.R.S., president, in the chair.—Arthiu: Goodger, Kev. Walter

Howchin, Lieut. -Col. C. A. McMahon, Oswald Milton Prouse,

and M. G. Stuart, were elected Fellows of the Society.—The
following communications were read :—On the range of the

mammoth in space and time, by Prof. W. Boyd Dawkins,

F.R.S. The author expressed his opinion that the result of the

evidence collected since the death of Dr. Falconer has been to

establish the view of that palaeontologist as to the mammoth
having appeared in Britain before the glacial epoch. The evi-

dence as to the occurrence of the mammoth in the south of

England was first examined. The remains found beneath the

bed of erratics near Pagham belonged, not to Elephas primi-

genius, but to E. antiquus. But in 1858 remains belonging to

the former were found by Prof. Prestwich under boulder-clay in

Hertfordshire. In Scotland remains of E. primigenius have
been found under boulder-clay, but whether under the oldest

boulder-clay is uncertain. In 187S a portion of a molar was
brought up from a depth of sixty-five feet near Northwich. It was
in a sand beneath boulder-clay, which the author considered to

be undoubtedly the older botdder-clay. The author now assents

to Dr. Falconer's opinion (which he formerly doubted) that

E. primigenius was a member of the Cromer forest-bed fauna.

It is also clear that it was living in the southern and central

parts of England in post-glacial times. It has not been found
north of Yorkshire on the east and Holyhead on the west, pro-

bably because Scotland and north-west England were long occu-

pied by glaciers. Its remains have been found on the continent

as far south as Naples and as far north as Hamburg, but not in

Scandinavia. Its remains, as is well known, abound in Siberia,

and it ranged over North America from Eschscholtz Bay to the

Isthmus of Darien, E. columbi, E. americanus, and E. yacksoni
being only varieties. The author then discussed the rela-

tions of E. primigenius to E. columbi, E. armeniacus, and
E. indicus, and came to the conclusion that it is the ancestor of

the last.—The mammoth in Siberia, by H. H. Howorth, F.S. A.
Communicated by J. Evans, LL.D., F.R.S. The author dis-

cussed the theories which account for their presence :— I. That
the animals lived much further south, and were carried down by
rivers towhere theynow lie ; 2. That they lived on the spot. As there

are physical difficulties in the way of the transport theory, as the
mammoth was covered with dense hair and fed on plants grow-
ing on the spot, and as the remains are not confined to the
vicinity of rivers, it is probable that the second view is the cor-

rect one. It seems probable that the climate of Siberia has become
more severe. The author considered the cause of the mammoth's
extinction. This he held to have been sudden. The remains
must have been preser\-ed after death. He therefore maintains
that they were destroyed by a flood due to some sudden convulsion
%vhich also changed the climate.—On the association of
dwarf crocodiles Nannosuchus and Theriosuchus pusillus,

£.g.) with the diminutive mammals of the Purbeck series,

by Prof. R. Owen, C.B., F.R.S. The author noticed
an objection which had been raised to his view of the
origin of the differences between the mesozoic and neozoic
crocodiles by the adaptation of the latter to the destruction by
drowning of large mammalia (Q. J. G. S., xxxiv. p. 422),
namely, that mammals were coexistent with the mesozoic forms,
and remarked that from their small size they would hardly con-
stitute a suitable prey for the crocodiles to which he then
specially referred, but would be more likely to perform the same
part as the ichneumons of the present day, which check the
increase of crocodiles by destroying their eggs and newly-
hatched young. He stated, however, that in waste slabs of
"feather-bed " marl which accompanied the Becklesian Purbeck
Collection to the British Museum, the remains of small croco-
•diles were detected in considerable abundance ; and he gave a
d^cription of these, and especially of one which he named
T^ayjsuckus pusillus. This reptile, which is estimated to have
-be«i about eighteen inches long, had scutes presenting the " peg
and groove" character of those of Goniopholis, with which

"*f°n^ *£ further agreed by having the antorbital part of the
skull of the broad-faced alligator type. In the dentition it

resembled the triassic theriodonts more than any other croco-
diles. The vertebrae are amphiplatyan. In conclusion, the
author indicated the conditions which have to be fulfilled in the
case of recent crocodiles to enable them to drown a large mam-
mal without inconvenience to themselves, and showed that these
conditions were realised also in the neozoic forms, whilst there
was no reason to suppose that any mesozoic crocodiles possessed
the adaptations in question.

Anthropological Institute, November 12.—Mr. John
Evans, D.C.L., LL.D., F.R.S., president, in the chair.—The
following new Members were announced :—Mr. M. J. Gabriel,
and Mr. George H. Radford.—Mr. Robert Cust read a report
on anthropological proceedings at the Oriental Congress, in
which he gave a digest of all the papers and discussions at that
Congress which appertained to the science of anthropology.

—

Mr. Park Harrison read a paper on some characters which are
still in use as tattoo-marks by the Motu, a people located in the
South-Eastem Peninsula of New Guinea, and described by the
Rev. Dr. Turner as a superior race to the Papuans, from whom
they differ both in colour and customs. About half of the more
distinctive forms tattooed on a Motu girl, carefully copied by
Dr. Turner, correspond with letters in the Asoka inscriptions in
India, which are believed to be allied to Phoenician, whilst
several others resemble letters admittedly derived from the same
stock, but independently acquired. The marks are mostly
arranged in groups of three ; on the right arm, however, nine or
ten ar« apparently connected by a line running above them all.

The characters are twenty-three in number, and are formed of
straight lines in the following combinations ; viz., five of 2 lines,

nine of 3 lines, five of 4 lines, and three of 5 lines, much in the
same proportion as in the Rejang and Lampong alphabets of
Sumatra, the letters of the former of which have been shown to
be identical with Phcenician characters reversed. Archaic forms
of letters have also been met with in several islands of the
Indian Archipelago and Melanesia, but are now without
meaning. The Motu characters are used simply for ornament
or as charms. As an example of the use of letters for tattoo-

marks, the case of the Austrian subject was cited, who, having
been taken prisoners in Biunnah, a few years ago, was there
tattooed with letters and other patterns. Besides the characters
on the Motu girl, there were various pictures, or hieroglyphics,
consisting of eyes and eyebrows, a lunar crescent, and other
forms.

Meteorological Society, November 20.—Mr. C. Greaves,
F.G.S., president, in the diair.—Rev. T. L. Almond, Rev. T.
C. Beasley, F. T. Bircham, H. F. Blanford, G. Chatterton, E.
Easton, W. L. Fox, G. F. Lyster, Lieut. -Col. VV. Stuart, R.
Tennent, and H. Yool were elected Fellows of the Society.

—

The foli'jw ing papers were read :—Report on the phenological
observations for 1878, by the Rev. T. A. Preston, M.A.—Up-
bank thaws, by the Rev, Fenwick W. Stow, M.A.—Comparison
of thermometric observations made on board ship, by Capt. H.
Toynbee, F.R.A.S.

Paris
Academy of Sciences, November 11.—M. Fizeau in

the chair.—M. Loewy presented a memoir by M. Stephan
and himself, on determination of the two differences of
longitude, Paris-Marseilles and Algiers-Marseilles. He re-
marked, on the difference of velocity in transmi-^sion of signals
through air and under water, that this velocity was found
about 36,000 kilom. per second in the former case and 4,000
kilom. in the latter, numbers agreeing closely with those
got lately by Dr. Albrecht, in Prussia, from shorter lines.—On
the vision of coloiu-s, &c., second extract from work by M.
ChevTeul.—On the dilatation of heated bodies and the pressures
they exercise, by M. de Saint Venant.—On the energy of a body
and its specific heat, by M. Clausius.—Report on a memoir of
M. Popoff", entitled, "New Researches relative to Expres-
sion of the Conditions of Motion of Water in Sewers." This
shows the necessity of new formulae, involving either change of
known mmierical coefficients or consideration of the movement
as being generally varied. Several problems are enunciated as
needing solution.—On measm-ement of the magnifying power in

optical instnmients, by M. Govi. It is inexact to say such and
such a lens or microscope magnifies a cenaiu number of times
the image of objects, while it is not added at what distance
the image must be for this magnification to take place. The
distance of distinct vision is variable.—On the possibility of
obtaining, with protoxide of nitrogen, an insensibility of long
diuration, and on the harmlessness of this anaesthetic, by M.
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Bert. He recommends putting patients in an apparatus with

the pressure raised to two atmospheres, and making them breathe

a mixture of 50 per cent, protoxide of nitrogen and 50 per cent,

air ; thus long anaesthesia is had, while the normal quantity of

oxygen is kept up in theblood.—Observations on M. Levy's memoir

on a universal law relating to the dilatation of bodies, by M. Massieu.

—On the transformation of linear forms of prime numbers into

quadratic forms, by M. Oltramare.—Artificial crystallisation of

orthose, by M. Meunier. The author obtained this (which

MM. Fouque and Levy are now seeking to effect) some years

ago, by devitrification of the vitreous masses called retinites.

—

New process for application of galvanoplasty to conservation of

nervous centres, by M. Ore. A hardened brain is dipped in fused

gutta percha, and the gutta percha, on hardening, is divided and

separated, forming a mould ; this is lined with black lead and put

in a nickelising bath ; thus a hollow piece is had faithfully repro-

ducing the brain.—Resistance of some wild types of American
vines to phylloxera, by M. Millardet.—On the reduction of

certain differential equations of the first order to linear form

with reference to derivatives of the unknown function, by M.
Halphen.—On the form of integrals of differential equations in

the neighboiurhood of certain critical points, by M. Picard.—On
the theory of machines of the Gramme order, by M. Breguet.

To obtain the best possible effect from a system formed by a

movable circuit rotating in a magnetic field (l) if the motion is

caused by a current of foreign source, the diameter of the

points of contact should be displaced in the direction opposite to

the rotation, and through a greater angle the greater the in-

tensity of the current and the weaker the magnetic field
; (2) if

the motion has to generate a continuous current in the appa-

ratus the same diameter should be displaced in the direction of

the rotation.—Chemical researches on tungstates of earthy and

metallic sesquioxides, by M. Lefort.—Analysis of different

metallic fragments from the Peruvian burying-places of Ancon,

near Lima, by M. Terrell. This reveals the presence of brass

in these tombs belonging to the sixteenth century.—Synthesis of

uric derivatives of the alloxane series, by M. Grimaux.—On
some causes of inversion of cane sugar, and on the consecutive

alterations of the glucoses formed, by M. Durin. The causes

referred to ai-e heat, water, and time (without pre-existent

glucose), the phenomenon being purely chemical.—On the hatch-

ing of bees, by M. Girard.—Specific determination of fossil or

ancient bones of Bovides, by M. Sanson. The bones of Bovides

found in beds before the present geological epoch belong to the

groups of bisons and bulls : the first, all to one species, now
living {B. americanus), the second to four living species (speci-

fied).—On the presence of alcoholic ferment in air, by M.
Miquel. Sterilised must exposed among the vineyards of

the south of France always ferments in a few days ; this is

attributed to conveyance of wine-yeast by insects. He shows

that the air really transports yeast. In the Montsouris Park,

Paris, not a single case of spontaneous alcoholic fermentation

was met with.—Organisation of Hydrocrosis arsenicus, Bret., by

M. Marchand.
November 18.—M. Fizeau in the chair.—The following papers

were read:—Meridian observations of small plants at the Green-

wich and Paris Observatories, during the third quarter of 1878,

communicated by M. Mouchez.—On afresh discovery of Silurian

terestrial plants in the slaty schists of Angers, by M. Crie ; note

by M. de Saporta. This is the frond of a fern resembling most

nearly Cardiopteris polyrnorpha, Goepp., which characterises the

carboniferous limestone of Silesia ; but it has also special fea-

tures. (A figure is given. )—Means of measuring the manometric

value of the pressm-e of the blood in man, by M. Marey. This

consists in producing on a part of the body surface a known
counter-pressure with water, capable of overcoming the blood-

pressure in the vessels. The simple immersion of a finger in a

suitable apparatus suffices ; it has shown that in some adynamic

fevers the blood pressure may fall to 3 ctm., while in interstitial

nephritis it may rise above 20 ctm.—New remarks on M. Levy's

communication, on a universal law relating to dilatation of

bodies, by Prof. Boltzmann.—Observations on MM. Gruey

and Hirn's notes regarding a g>Toscopic apparatus, by M.
Sire.—On an alterating g>Toscopic tourniquet, by M. Gruey.

—On a new system of electric lamp, by M. Werdermann.

—Artificial reproduction of felspars and of a complex vol-

canic rock (pyroxenic labradorite) by the method of igneous

fusion, and prolonged maintenance at a temperature near

fusion, by MM. Fouque and Levy.—Migration of pucerons

of gaHs of lentiscus to the roots of Graminese, by M. Lich-

tenstein.—M. Oder presented (through M. du Moncel) an
electrophone, with which words and notes can be heard
5 m. off. On one end of a sort of drum is fixed a dia-
phragm of parchment paper, having at the centre six small
bars of white iron, fixed circularly, on which act six very small
horseshoe electro-magnets connected together and actuated by a
carbon microphone. The strong effects are attributed to the
smallness of the magnets, giving more rapid magnetisation or
demagnetisation.—Intra-Mercurial planets observed during the
solar eclipse of July 29. Letter from Mr. Watson. A reply
to questions.—On the development of surfaces whose linear
element is expressible by a homogeneous function, by M. Levy,
—Note on the determination of imaginary roots of algebraic
equations, by M. Farkas.—Action of hydracids on sulphate of
mercury ; action of sulphuric acid on the haloid salts of this

metal, by M. Debray. Sulphate of mercury gently heated in

hydrochloric gas absorbs it with liberation of heat, and yields a
matter fusible and volatile without decomposition, condensing in

fine white needles ; it has the formula HgO,S03 -f HCl. It

may be had directly by union of merciu-ic chloride and mono-
hydrated sulphuric acid.—Peculiar action of platinum wire on
hydrocarbons; modification of the grisoumeter, byJM. Coquillion.

Bicarbide of hydrogen mixed with air is more detonant than
protocarbide ; palladium gives a less detonation than platinum ;

and these two metals can equally biu-n at red-white small quan-
tities of gas. Thus platinum may be substituted for palladium
where there is no fear of detonations.—On the alkalinity of
carbonates and silicates of magnesia, free, mixed, and combined,
by M. Pichard.—Action of the cervical sympathetic on the

pressure and velocity of the blood, by MM. Dastre and Morat.
An unforeseen result is that the initial constriction on stimu-

lation of the ner\'e is always followed by a dilatation greater

than that which follows section of the nerve.—On the toxical

power of the extract of seeds of hemlock, by MM. Boche-
fontaine and Mourrut. The commion extract obtained from
the whole plant is often almost without action ; not so

extract from the dry seeds; it is in them the active prin-

ciple specially resides.—On a disease of lettuce (Peronospora

ganglii/ormis. Berk.), by M. Cornu.—On the morphology of

dicotyledonous stems, by M. Guinier. He applies the graphic

method. Inter alia, at heights under 1,400 metres, stems bulge

out about the middle ; as you go higher, the swelling disappears,

and about 1,700 m. height, it is replaced by a concavity. From
the leafy head of trees may be deduced the form of the stem.

—

Observations on the orography of the chain of the Pyrenees, by
. Schrader.
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THURSDAY, DECEMBER 5, 1878

BOTANICAL CHEMISTRV
The Organic Constituents of Plants and Vegetable Sub-

stances and their Chemical Analysis. By Dr. G. €•

Wittstein. Authorised Translation from the German

Original, Enlarged with numerous Additions, by Baron

Ferd. von Mueller, F.R.S. (Melbourne : McCarron,

Bird and Co., 1878.)

MANY who have been interested in botanical studies

may have been struck with the varied nature and

great number of chemical substances which are extracted

from plants and which in many cases impart to the

flowers their special and characteristic brilliant colours.

Up to the present time we have had in English no work
which has devoted itself specially to the systematic de-

scription of the nature and preparation of such substances

;

and the literature in connection with the subject, which

is by no means meagre, with accounts of investigations in

chemico-botanical research must be sought for in journals

generally devoted to purely chemical matter, and conse-

quently less likely to attract the attention or be available

for the use of the more general reader.

With regard to other countries, however, this has not

been the case, as we find a considerable portion of the

work of Berzelius devoted to a consideration of the

bodies found in plants, and the " Anleitung zur Analyse

von Pflanzen und Pflanzentheilen " of Rochleder has

long been known both in Germany and elsewhere as

affording a good collection of the results of investigations

in vegetable chemistry up to the date of its publication

about the year 1858.

During the last year, however, Baron Ferd. von
Mueller has brought forward a translation of Dr. G.

Wittstein' s "Anleitung zur chemischen Analyse von
Pflanzentheilen auf ihre organischen Bestandtheile," pub-

lished in 1 868, the value of which he has found in his

own researches, and which he has for some time wished
to render available for English readers.

The present edition consists of two parts, each divided

into three divisions, which form as it were the chapters.

In the first part the"author has placed the consideration

of the proximate constituents of plants and vegetable

substances as far as hitherto known, together with their

properties and mode of extraction. His first intention in

the arrangement of this part, which is naturally the largest

portion of the work, was to adopt as far as possible a
systematic classification. From the imperfect state of

knowledge, however, as to the exact constitution of the

bodies, and from the fact also that some of the better

kno^\^l substances possess properties which might cause
them to appear in several groups if a classification de-
pending on natural properties was taken, he has finally

adopted an alphabetical order and has thus formed a
dictionary of so-called phytochemical substances.

In the consideration of the individual substances Baron
von Mueller has evidently confined himself almost entirely
to their preparation from natural sources, and we have
therefore no description of the very interesting and re-
markable synthetical methods which are now employed
for the production of certain of these bodies. This may
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of course have been beyond the limit originally intended

by the present editor, but we should hope in the event of

future editions to have some mention made of the more
important recent investigations in this direction. The
two latter divisions of the first part are occupied with a

synopsis of the plants which yield the bodies previously

described and a list of the plants indicated, systematically

arranged in their different natural orders. The first of

these lists is remarkably good, as it gives not only the

names of the plants^ and those of the substances which
they yield, but also the various parts of the plant from
which these latter may be extracted. The want of such

a list has been felt, and this part of the work might have
been extended to rather wider limits ; in its present form,

however, it will still prove of considerable use. In

assigning chemical formulae to the substances described

in the first part of the book the editor has retained the

olderTorms of notation, but has introduced immediately

after the alphabetical list of bodies a table containing the

molecular weights of the compounds described according

to the modem views adopted by chemists ; this necessity

for two lists concerning the same thing introduces con-

fusion in the mind of the reader, and it would be well

therefore in a future edition to dispense altogether with

the older forms of molecular weights as they are little

used at the present day.

The second part of the work is devoted to" the appa-

ratus and reagents necessary for phyto-chemical analysis

and to the description of a systematic course embracing

the different methods of procedure in conducting such

researches. In these analyses one of the most important

points is the proper extraction of the various ingredients

of the plant ; for this piirpose solvents such as ether,

alcohol, and ^vater are employed. As at first sight it might

appear immaterial in what order these solvents are to te
used the author points out the importance of employing
them in the following order : first ether, then alcohol, and
finally water, and by this means preventing such bodies

as wax or fat which are completely and entirely dissolved

by ether, from passing also into the alcoholic extract in

w^hich they are only partially soluble. This also would
apply to the extraction of certain of the alkaloids, as in

their case partial separation may be carried out in their

extraction by the different solvents.

It is to be regretted that the more modern names
and atomic weights are not employed in this portion of

the work, and also in the description of the preparation

of reagents ; thus, we find the molecular weight of

calcium carbonate given as 625, and that of calcium

oxalate as 1025 : at the present time the use of such,

numbers tends greatly to confuse the student.

At the end of the work Baron von Mueller has arranged

some useful tables, comprehending the comparison of

Centigrade and Fahrenheit thermometric scales, the

specific gravity of alcohol of different percentages by
weight and by volume, the relation between cubic centi-

metres and cubic inches, between litres and fluid ounces,

and a table of the atomic and molecular weights of the

principal elementary bodies.

There can be little doubt that this work supplies

a great want in chemical and botanical literature, but

there is still room both for the farther elaboration of

the matter discussed, and, in certain cases, for some
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improvement in the rendering into English of the matter

already employed. In the direction of chemico-botanical

research there is great room for investigation, and a

text-book embracing the knowledge already acquired, and

information on points in connection with the chemistry

of vegetable physiology, would render such a work of

interest not only to the scientific chemist or botanist,

but also to the general reader. Baron von Mueller's

translation forms an excellent nucleus for such a work,

and should a future edition of the book be required, we
should hope to find it enlarged in such directions.

J. M. T.

GEOGRAPHICAL ASTRONOMY
A bliss der praktischen Astronojnie, vorziigUch in ihrer

Anwendmig mtfgeographische Ortsbestimiming. Von
Dr. A. Sawitsch, nach der zweiten russischen Original-

Ausgabe. Neu herausgegeben von Dr. C. F. W.
Peters. (Leipzig, 1S79.)

AS may be inferred from the" title of this work, the

astronomical reader will not find it to be a general

itreatise on the practical branches of the science, but one

• confined to the theory and uses of instruments, and

explanation of methods employed at the present day in

the determinations of geographical positions. As such

. the name of its author. Dr. A. Sawitsch, the well-known

Professor of Astronomy in the Imperial University of St.

Petersburg, will give the work high recommendation in

the estimation of the student. The two volumes of the

original edition are now incorporated in one, and such

modifications as have been rendered necessary by the

introduction of new or improved forms of instruments, and

refinements of observation and reduction have been

introduced in a great measure by the author himself.

In the opening chapter we have explanations of the

\'ariou3 methods of reckoning time, and the transforma-

tion of one into another; the reduction of mean into

apparent places, the calculation of refraction and parallax,

and the influence of the earth's compression upon the

geocentric co-ordinates of points upon the surface, with

.remarks upon angular measures in general, and upon the

astronomical telescope and its adjustment, the micro-

scopes, verniers, level, &c. In the first section, the

author treats of the transit instrument, and enters into

the various adjustments to which it is subjected, and also

describes in some detail the universal instrument of

Piston and Martins, and the errors of division to which

instruments for angular measures may be liable. The
second section is devoted to the determination of

latitude and time by measure of zenith distance, of time

from corresponding altitudes, &c. The third section enters

more fully into the uses and theory of the transit instru-

ment, and likewise describes Bessel's method for the

determination of latitude thereby, supplying practical

rules and an example. The next section treats of the

determination of azimuth, and of the influence of diurnal

aberration on the polar co-ordinates of a star. The fifth

section contains a valuable outline of the various methods

applicable to the determination of terrestrial longitude,

including the telegraphic method, the transportation of

chronometers, and longitude by observations of eclipses,

especially those of the sun, and by lunar occultations.

The reference to the utility of echpses for longitude-

determination leads to an important chapter on Hansen's
method for the calculation of the general circumstances

of these phenomena upon the earth's surface, and the

methods followed by Dr. Zech, in his researches on the

historical eclipses ; and, as a numerical example, the

formulae are applied to the computation of the circum-

stances of the total solar eclipse of August 18, 1887, to

which frequent reference has been made in astronomical

treatises. The data are founded upon the lunar tables of

Hansen and the solar tables of Leverrier. Further, we
have a discussion on moon-culminators in their applica-

tion to longitudes, with notices on the methods of Nicolai

and Struve, and a fuUy-worked-out example. The sixth

section relates to the reduction of the longitude, latitude,

and azimuth of a place to another, both accurately and
approximately, and the determination of the distance of

points on the terrestrial spheroid, of which the geo-

graphical positions are given. There are two supple-

mentary chapters : the one bearing upon reflection-

instruments, and of course entering at length into the

use of the sextant ; the other treating of interpolation,

with special reference to the formulae of Bessel and

Hansen.

In the language in which this work originally appeared

it would be almost a sealed book in Western Europe.

The excellent translation into a language of which every

scientific student should, in these days, possess a know-

ledge, now placed in our hands by Dr. Peters, will be,

without doubt, a welcome addition to his means of in-

struction on an important branch of practical astronomy.

OUR BOOK SHELF
A Treatise on Dynatnics of a Particle, with numerous
Examples. By P. G. Tait and the late W. J. Steele.

Fourth Edition. (London : Macmillan and Co., 1878.)

The bibliography of this revised text-book is—a first

edition in 1856, 304 pages; a second edition in 1865, 363
pages ; a third edition in 187 1, 428 pages ; and the present

edition of 407 pages. There are slight alterations in the

disposition and amount of the matter in this edition,

caps. x. and xi. of the third are put into cap. ix., caps. v.

and vi. are contained in cap. v. of the fourth. The
position of some of the exercises has been changed.
The main features remain unaltered. The revision has
had the advantage of Prof. Greenhill's supervision, who
has verified (and corrected where necessary) the Examples
and has freely introduced the use of Elliptic Functions.
There is no need of any commendation for a text-book
so well-known. We are, however, very much disposed
to think that had Prof. Tait composed the work at a later

date than he did, it would have differed somewhat from
its present form and have approximated more closely to

the Natural Philosophy brought out under the joint editor-

ship of Sir William Thomson and himself. The author
justly complains that " several sections in which some
novelties appear have been translated almost letter for

letter and transferred, without the slightest allusion to

their source, to the pages of a German work. Several

other books have obviously been similarly treated. It is

well that this should be known, as the English authors

might otherwise come to be supposed to have adopted
these passages siinpliciter from the German."

Familiar Wild Flowers. Figured and Described by
F. Edward Hulme, F.L.S., F.S.A. First Series. With
Coloured Plates. (Cassell, Petter, and Galpin.)

Scientific books are of three kinds : to inform the
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scientific world of some fresh discovery or advance

—

works of research ; to offer a digest, for the information

of students, of results already attained—text-books ; and

to attract to the paths of science the outside public

—

popular works. The pretty and attractive book before

us belongs to the last of these categories, and is, we
think, well calculated to gain the end in view. It consists

of chromo-lithographs of nearly fifty of our better-known

native wild flowers, with two or three pages of gossipy

talk about each. Of the letter-press not much more can

be said than that it is fairly accurate from a botanical

point of view, and pleasantly written. The illustrations

strike us as unusually good of their kind. They have of

course the inherent defects of this mode of illustration, in

the absence of half-tones and delicate shades ; but the

general aspect of the plant is in nearly all cases well and
faithfully given, and the drawing is good. The book is

a very good one to put in the hands of a child to interest

him or her in the wealth of wild flowers which is such a
source of delight to all dwellers in the country who have
eyes educated to see their beauty.

LETTERS TO THE EDITOR
\The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, er

to correspond with tJie writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

[The Editor urgently requests correspondents to keep their letters as

short as possible. The pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting and novel facts.

^

The Telephone

I HAVE jnst read an article in Nature, vol. xviii. p. 698, en
the history of the speaking telephone, which contains an
erroneous statement of facts which happen to be within my own
knowledge ; so that, in the interest of a truthful history of this

discovery, it is incumbent upon me to make a brief statement in

regard to it.

I had the honour to be one of the judges at the International
Exhibition at Philadelphia, and of the group to whom was con-
fided the examination of instruments of research and precision.

In the performance of my official duty I took part in the experi-
ments which first brought the speaking telephone to the notice
of the scientific world. Prof. Bell and Mr. Elisha Gray were
both exhibitors at that Exhibition. Mr. Gray's apparatus was
conspicuously shown near one of the main aisle?, with the ex-
hibit of the Western Electric Company, while Prof. Bell's was
in a side room in one of the galleries, as a part of the Massa-
chusetts' educational exhibit. About the middle of June, 1876,
Prof. Bell came to Philadelphia to give personal explanations in

reference to his apparatus, and before any public exhibition was
made he stated to me in detail the character of his inventions.
He was working at two independent things, the one the multiple
telegraph by means of transmitted musical notes, the other the
transmission of articulate speech over long distances. I told
him that I was present in May, 1874, at the rooms of Prof.
Henry, in the Smithsonian Institution, when Mr. Elisha Gray
exhibited to us an apparatus for the electric transmission of
musical sounds, and I asked him whether his first invention was
similar. He said there was some similarity, although each had
worked independently, and that there was a dispute as to the
priority of invention. While sanguine as to practical results
from his multiple telegraph, his great invention was the speak-
ing telephone, which he believed he had discovered, and in
respect to which there was no rival claimant. He said the idea
came to him from some of the suggestions in re«pect to sound
vibrations made by Hehnholtz, and that hp had succeeded, after
patient research, in constructing an instrument which would
transmit articulate speech. To this invention he desired to
direct the attention of the judges.
The experiments with the ^telephones had to be made when

the Exhibition was closed to the public, and the first experiments
were made by Sir William Thomson and others on Sunday,

i™^ r^ 25—I do not now remember upon which of these two
da.e?. Their Majesties the Emperor and Empress of Brazil were
present at these experiments. Attention was first given to Mr.

Gray, and he gave a lengthy accoimt of his experiments, which
had resulted in the perfected apparatus which he then exhibited.

He gave an explanation of his various instruments in chrono-

logical order, and conducted some very entertaining experiments

as he proceeded in his discourse. The object which he had in

view was to send many messages simultaneously over the same
wire by using sending and receiving instruments of difiFerent

musical notes.

The greater part of the day was given to Mr. Gray, so that

insufficient time remained for satisfactory trial of Prof, Bell's

apparatus. The judges and the distinguished visitors present

did, however, proceed to the Massachusetts gallery, and Prof.

Bell explained briefly his two inventions, and some experiments
were made with his speaking telephone, enough to excite the

curiosity of those present in the highest degree. The results

were so at variance with the views hitherto received that it was
determined by my distinguished colleague, Sir William Thom-
son, to make other experiments, in which I took part. These
experiments were made two or three days later, in the building

known as the Judges' Pavilion, in the evening, after the visitors

had left the grounds. Prof. Bell had returned to Boston, and
was not present at this trial of his apparatus. It was brought
over to the judges' pavilion, at my request, by Mr. Hubbard,
one of the officers in charge of the Massachusetts exhibit, and
the experiments were made by Sir William Thomson and myself.

Every precaution was taken to make an impartial test. I was
at the transmitting instrument which was placed out of doors at

a distant part of the building, and Sir William Thomson was at

the receiving instrument in a distant room in the building. After

some experiments to find the pitch of voice which wovdd suit

the vibrating membrane then used, I received word by messen-
ger from Sir William that he could then hear distinctly, and
accordingly the pitch of voice then used was maintained in the

subsequent trials. I held in my hand a copy of the Neiv York
Daily Tribune, and I began to read to him itenas from its news
summary, and soon the messenger came to tell me that the
messages were heard distinctly at the other end. The longest

message which I sent was the following from that paper :

—

" The Americans of London have made arrangements to cele-

brate the coming Fourth of July," and the messenger brought
me back firom Sir WiUiam Thomson the exact repetition of the

message. Thereupon we exchanged places, and I could not
only hear distinctly the utterances of my colleague, but I coidd
even distingui^h the ictus of his voice. The results convinced
both of us that Prof. Bell had made a wonderful discovery, and
that its complete development would follow in the near future.

The news of these successful experiments soon circulated

freely, and the day following, or possibly two days afterwards,

Mr. Gray came to me and inquired whether the reports of our
success with Bell's telephone were correct ; and upon receiving
from me an affirmative reply, he said that it was impossible,

that we had been deceived in some way, that the transmission
was by actual metallic contact through the wire, and that it wa^-,

to use his own words, "nothing more than the old lover's tele-

graph." In reply I said to him that we had taken every possible
precaution against error, that we were both convinced of the
reality of BeU's claims, and that Sir William Thomson would
report to that effect. He persisted in his statement that the
result was impossible, and that we must have been deceived in

some way or other.

After having had direct knowledge of Mr. Grajr's views at

that time, I must confess to some astonishment at his claim now
made that he anticipated Mr. Bell in the invention of the speak-
ing telephone. Several months ago I saw an article in Scribner's

Magazine, by Mr, Prescott, in w^ch, while no direct assertion

was made that Mr. Gray was the first inventor, there were illus-

trations given to show the development of the invention in

chronological order, and Mr. Gray's instniment was there given
priority. I had it in mind then to write a note to Mr. Prescott
upon this subject, but I feared that there might be unpleasant
controversies over the patents, and, the claim of Mr, Gray
being rather indefinitely stated, I held my peace. But now that

the error appears to be taking root, I have felt it to be my duty
to make the statements above given. I have before me a letter

from Mr. Bell, dated at Boston, Wednesday, June 28, 1876,
and directed to me at Philadelphia, in which he gives diagrams
showing how we might arrange the apparatus to transmit articu-

late speech, as he believed, from Boston to Philadelphia, and
proposing experiments to that end if the judges should so desire.

In conclusion I ought to state further, that after Sir William
Thomson's address at Glasgow had brought the telephone into



96 NATURE [Dec. 5, 1878

notoriety, Mr. Gray, whose instruments had also been called

telephones, gave a public exhibition, in Chicago, I think, and
in the report of his lecture which I read, he never once alluded

to Bell's invention. His discourse was then, as at Philadelphia

before the judges, solely in reference to the musical telephone.

In fact, the newspapers had to take pains to inform the public

that Mr. Gray's invention must not be confounded with Mr.
Bell's, to which Sir William Thomson had referred. You will

imagine, then, the surprise of the judges who examined these

inventions particularly at Philadelphia in 1876, and heard the

personal explanations made by the inventors, to be told now
that Gray had already invented the speaking telephone, when
all his statements then made show directly to the contrary.

Ann Arbor, November 18 James C. Watson

The Intra-Mercurial Planets

Nature (vol. xviii. p. 569^, in commenting upon my letter

published the previous week, regarding the discovery of Vulcan,

accused me of being not only "indefinite," but "contradictory."

The number containing my letter (p. 539) has, from some un-

known cause, not yet reached me, though I am in receipt of

four numbers published later.

In the several articles written by me on that subject—to the

Chicago Astronomical Society, to the Naval Observatory at

Washington, to the Astronomer-Royal, to Admiral Muochez of the

Paris Observatory, and to others—I have invariably stated the facts

as they occurred under my observation, and as theyimpressed them-
selves upon my mind, and have invariably adhered to these

statements, viz., that the two stars seen by me were of about the

fifth magnitude, about 7' or 8' apart, with large red disks, and
pointing towards the sun's centre. It is true my letter did

contain an error, but not of observation, nor of estimation.

In reducing the 8' of arc (the^estimated distance between the

stars) to time, I somehov,' called it 2', when, in reality, it is but

32s., thus not only changing its position in R.A., but also

increasing, in this element, the discordance- between Prof.

Watson and myself. The detection of this error has changed,

to me, the whole aspect of the Vulcan question. I had pre-

viously written to Prof. Watson that I could not reconcile his

observations with my own either in R.A., or in Dec, but did

not tell him what changes were necessary in order that they

might harmonise. He gave me his corrected positions, which
helped matters considerably, but still his R.A. was too great,

and Dec. too little, for, from tlu'ee estimations, the two stars

ranged with the sun's centre. Recently I have been experi-

menting with a^ and a^ Capricorni (two stars which, in respect

to distance from each other, resemble those I saw during the

eclipse), my object being to test the accuracy of estimations

made of the directions towards which two stars will range when
hastily brought into the estimated centre of the field of a tele-

scope having a diameter of one and a half degrees. I find that

unless the objects are brought exactly to the centre, they do not

point to the same place. During totality time was, of course,

too precious to waste in being precise in this, and yet I en-

deavoured to be so, and as at each of the three comparisons

they seemed to range with the sun's-centre, I feel convinced that

I was not far out in my estimated Dec.

In order to meet Prof. Watson's excessive R.A., I published

(contrary, however, to my better judgment), that the distance

between the stars was about 8' instead of 7' (as previously

announced). On the assumption, therefore, that (a) one of the

objects was 6 Cancri, and (d) that they were 8' apart, and (c) that

the one nearest the sun was the planet, as Watson says, the

position of the planet was as follows :

—

Washington M. T.

1878, July 29, 5h. 22 m. R.A., 6 Caacri ... 8h. 24m. 40s.

Add 8' = 32s.

Planet's R.A., Swift

,, ,, Watson

Difference

Dec. Swift

,, Watson

Difference 14'

It will be seen that there is a discrepancy between us of over

a half degree of arc in R.A. If we saw the same objects how-

can we'differ so widely ? Could I be in error to the amount of

34' between two stars in the same field ? Can two stars be three

8h.



Dec. 5, 1878] NATURE 97

cannot be thus seen, then it appears to me that all time
spent in their search in the sun's vicinity, except during a
total or very large partial eclipse, would be time lost.

Kochester, N.Y., November 8 Lewis Swift

Colour-Variation in Lizards.—Corsican Herpetology

In a communication sent to you by my friend Mr, Wallace,
under the title, " Remarkable Local Colonr-variation in

Lizards," published in Nature, vol. xix. p. 4, mention is

made of the well-known case of Laceria (Podarcis) muralis,
var. faragltottensis, only found on the Outer Faraglione of Capri,
but there are many similar cases to my knowledge, and I add
a note of them, for the fact, although unexplained, is one of
great interest. During the last two years, while engaged in

forming a complete series of the Italian vertebrate animals, I
have visited and explored most of the Mediterranean islands

included in the Italian sub-region, and I have invariably found
that our common lizard (Podarcis muralis) constantly presents dark
varieties on islets adjoining small islands : this is the case on the
Scuola, near Pianosa, on the Scoglio di Mezzogiomo, off Pal-
marola (Ponza), on S. Stefano, off Ventotene, on the Toro, off

Vacca (Sardinia), on Lisca nera, Lisca bianca, and Bottaro, off

Panaria (Lipari), on Filfla, off Malta, and on Linosa, near Lam-
pedusa. The extreme cases are those of the Faraglione off

Capri and Filfla, where a nearly intense black is obtained;
next comes Toro, and next Linosa ; only the latter case might
be explained by the "struggle for existence " theory, for the
lava rocks of Linosa are black ; but such is certainly not the
case with the other islets, and, pace Dr. Eimer, the Faraglione
is gray, while Filfla—on which I spent a pleasant day in October
last—is painfully white in the glaring Maltese sun, so that its

black lizards are most conspicuous. I may add that few
creatures I know vary more in colour than Podarcis muralis, even
in the same locality ; two most distinct varieties occur promis-
cuously on the small flat islet Formica di Grosseto.
Going over my Mediterranean herpetological notes reminds

me_ of an interesting discovery I made last summer in Corsica,
an island of great interest, which, strange to say, is rarely trodden
by naturalists. Most of your zoological readers will be aware
that, in 1839, Prof. Savi, of Pisa, described two new species of
Italian Urodela, both from Corsica, viz., Salamandra Corsica
and Megapterna montana. The former has been quite neglected
by modern herpetologists, or else placed among the synonyma
of .S". maculosa, simply because no one had Corsican specimens
to compare. Now it is evidently nearly allied to the Continental
form, but quite distinct, as the specimens I collected testify,
all of them presenting the distinctive characters pointed out by
Savi forty years ago. A nearly similar lot befell Megapterna
montana, which Savi described nearly contemporaneously with
Gene's description of Euproctus Rusconii, from Sardinia. Buona-
parte, in his " Fauna Italica," united the two under the name of
Euproctus platycephalus, given by Gravenhorst in 1829 to a newt,
sinepatria, preserved in the Breslau Museum ; and most natural-
ists have followed Buonaparte, especially later writers on the
subject, as Stranch, De Betta, and Schreiber, whilst others,
actir^ more wisely, stuck to Gene's name. I believe that since
Savi's day no one has studied the Corsican form, whoje essential
characters pointed out by the Pisan naturalist, who had only two
specimens to work on, were overlooked even by his contemporary,
the Prince of Canino ; this explains all. Last year I rambled
and collected all over Corsica, and found Savi's newt quite
common in all the mountainous districts; I secured about 150
specmiens of both sexes and all ages, even larvae, and on my
return to Florence was much surprised to find them (juite
distinct from the Sardinian Euproctus I possess ; this made me
refer to the original descriptions, and thus I found that Savi and
Gene had described two very distinct species, and described
them well. The two Italian species of Euproctus may be thus

E. Pusconii, Gene : Parotids wanting. Skin smooth, with

!r V ^ J
tubercles scattered, especially about the sides of

meliead and neck. Female with a small conical pointed fibular
tubercle, very hke a rudimentary finger. Hind fingers slender
and cylmdncal. Irregular dark blotches on the throat. Size
somewhat lai^er than the succeeding species. Hab. Sardinia.

J.,
montanus, Savi : Parotids small but distinct. Skin rough

r,?k»,^ • .Female with a large, obtuse, compressed fibular
uiDercle, more like a ridge or crest, than anything else. Hind
nngers stout, broad, and flattened. Throat uniform, rusty,

without blotches ; often a red or yellov/ dor.al stripe, Hab.
Corsica.

As to Euproctusplatycephalus, Gravenh. , only a careful examina-
tion of the type-specimens, if yet existing in the Breslau Museum,
can settle to which form it ought to be referred, but if their

locality is unknown, I believe it better to suppress the name.
Euproctus platycephalus is said to be found in Spain, but as I
have no Spanish specimens, I cannot give any opinion on that
form. In conclusion, I may add that Buonaparte was perfectly
right in separating from the former the North African species
T. Poireti, which is very distinct from our Italian Euproctus, in
the shape of the head and body, and in the complete absence of
any fibular tubercle in the female ; it ought to be called
Glossoliga Poireti. Henry Hillyer Giglioli

Florence, November 16

Commercial Crises and Sun-Spots

Referring to Prof. Stanley Jevons's article upon "Com-
mercial Crises and Sun-spots " in Nature, vol. xix. p. 33, I
beg to draw your attention to the inclosed circular which I issued
to my subscribers in April last.

The figures relating to the " Failures in England and Wales,"
Mere compiled by my clerks, under my own direction ; those
relating to the failures in the United States and Canada were
supplied by Messrs. R. G. Eun and Co., of New York and
London, and it may be observed how nearly they agree (ue., the
failures in England and Wales, and those in the United States
and Canada) in their fluctuations, and that there is an agreement
between both sets of figures and the sun-spot period.

I have not been able to obtain similar figures for continental

states, but I have observed that the complaints of depression in
trade there agree, in substance and in time, with those in this

country and North America. I have also noticed similar com-
plaints from the southern hemisphere, especially New Zealand.

I refer to Dr. Hunter's suggestion of an Indian famine period
in my circular, but I do not find that the famine period in India
agrees, in point of time, with the depressions in the temperate
zones ; it is very probable that the excess of sunshine which
produces drought and famine in India has an opposite effect on
the prosperity of England and all other countries lying between
the same isothermal lines, and that the more moderate degree of
sunshine which may suit the Indian cultivator is insuflicient to

properly ripen English wheat and other produce (oats excepted).
Since April last I have taken several opportunities of ascer-

taining from agriculturists the effect of the variations in the sun-
spots upon their yield of wheat, &c., and I find an agreement be-
tween them that during these years of minimum sun-spots the yield

has proved bad when thrashed out, in conseo^uence of the kernels
being much smaller than in other years, I do not know whether
the test has ever been tried or not ; if not, I would suggest that

some scientific observer should weigh an ounce, or a few ounces,
of the kernels of each kind of grain grown in England every
year, and count the number of them. I think it would be found
that in years of maximum sun-spots wheat and barley kernels
weigh their heaviest and oats their lightest, and that these pro-
portions would be reversed in the years of minimum sun-spots.

The difference in each kernel or in an ounce of them may, taken
alone, appear trifling; but if it is an indication of the differ-

ence in the yield of the harv'est throughout the whole kingdom,
it may be a fact of the greatest importance as showing the cause
of the cyclical variations in the prosperity of the country, and it

may be of great value to land-owners and agriculturists gene-
rally as a guide in the rotation of crops and in allowing fields to

lie fallow.

It is in this direction that I look for the causes of commercial
depression. The whole of our "home" trade is i dependent
upon internal prosperity, and likewise a lai^e proportion of our
"foreign" trade. Other causes may have some effect upon
either or both, such as peace or war, trade-unionism, bank-
management, and the like ; but the influence of the sun is too

far-reaching and too powerful to be checked thereby. Man, by
studying the working of its influence and power upon his daily

life, may learn how to guard against much of the distress which
periodically recurs. JOHN Kemp

Aspley Guise, November 16

''London, April, 1878

"Failures in England and Wales

"We append a Summary of the failures in England and
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Wale>, which it has been our duty to publish in Kemfs ALrcan
tile Gazette during the past eleven years :

—

Year.

1867
1868

1869
1870
1871
1872
1873
1874
1875
1876
1877

I St quarter.
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knowledge of electricians. If, therefore, my article in Nature,
at a time when electric currents of great strength are being so

widely introduced into practical working, has contributed to

make electricians acquainted with this form of galvanometer, I

shall not regret the time I have spent in theoretically and experi-

mentally investigating this subject. Prof. Pickering alludes in

his book to the improper dip motions of the needle as a defect in

his form of galvanometer ; I think I have obviated this by
pivoting the axis of the needle at both ends. Since conmauni-
cating the results obtained with my ^jr/mw^M/a/ instrument, more
elaborate instruments have been constructed and found very use-

ful in many instances where the ordinary forms of galvanometers
would not have answered the purpose. Eugen Obach

Woolwich, November 19

Utilisation of the African Elephant

I have just read some remarks in Nature (vol. xix. p. 54) on
the utilisation of the African elephant, which I think areworth con-
sidering. Judgingfrom the specimens in the Regent's Park Gardens,
which I suppose have not been selected in any way, and are there-

fore only average samples of the African species, I should say that
the African elephant would prove hardier and capable of more
work than the general run of Indian elephants. I was surprised
to find that the two African elephants I saw in the Regent's
Park were what the mahouts call " Dohara Band," which I would
translate "double constitution." I do not think that more than
five per cent, of Indian elephants are placed in this class. It

is very rare indeed to see an elephant of this class in a Govern-
ment Feelkanah, or in the hands of any European, because
wealthy natives value them so highly and give such enormous
prices for them, that even when caught by a Government keddah
officer they are often sold on account of the fancy prices they
fetch. The "Dohara Band" elephant will do a wonderful
amount of work on a small quantity of food, and stands fatigue
and exposure to the sun far better than any other sort.

To commence elephant-catching operations in Africa, six
" koonkies," i e., elephants trained for catching purposes, would
be required, and about twenty men from Assam or some other
jungle district of Bengal would be sufficient. With this estab-
lishment it would be possible to catch and train at least two
hundred elephants in the coiu-se of twelve months.

H. L. Jenkins
Clanacombe, Kingsbridge, South Devon, November 24

OUR ASTRONOMICAL COLUMN
Orbits of Binary Stars.— In a communication to

The Observatory^ Dr. Doberck, of Col. Cooper's Observa-
tory, Vlarkree Castle, has summarised the results of the
investigations on the orbits of the revolving double stars
which have occupied him between ihree and four years,
and which he has conducted with so much skill and
laborious application. In a climate where the skies are

'

too irregularly favourable to allow of an astronomer
j

occupying himself wholly upon observations, it would be
difficult to name any more interesting work to which he
could devote his leisure, than such a revision of the

j

elernents of the binary systems. Dr. Doberck's account
of his methods in different cases will be of much service i

to any one who may engage upon similar researches. He I

has found no reason to detract from the value of the early,
'

graphical method of Sir John Herschel ; on the contrary, ,

instances are mentioned where it has been of the greatest
j

service in tracing out the general form of the orbit, for
correction by more refined processes, as in the difficult
case of 2 1768 : indeed, Dr. Doberck considers it superior
to the second method given by Herschel from its ad-
mitting of the weights being approximately taken into
account with ease. In a provisional orbit for the close
double star 2 3121, the period assigned is thirty-seven
years

; at present we know of only two more rapid
binaries. Some of [the orbits included in Dr. Doberck's
PfP^^, have been made the subject of communications to
the Royal Irish Academy, and have been published in
the Transactions.

Lalande's Stars, Nos. 5,499 and 45,400.—Mr. J. E.
uore writes suggesting variation in both these objects.

In examining the question of variability of any of
Lalande's stars, Mr. Gore will find it necessary, in the
first instance, to have recourse to the original observa-
tions as printed in the " Histoire Celeste," there being
many errors in the reduced catalogue. Thus, No. 5,499
appears through a misprint at p. 246, where the transit

at the third wire is given as 2h. 47m. 45'2s., instead of
2h. 42m. 45 "25. The star is really No. 788 of Weisse's
Bessel. The following star is also thrown out by a
similar error in the time of transit, so that Lalande, 5,520,
requires a correction of — 5m. in R.A. With regard to
No. 45,400, the suspicion of rariability is probably occa-
sioned by a misprint in the "Histoire Celeste," since
Piazzi, Bessel, and others estimate the magnitude the
same as at present.

The Annular Eclipse of January 22, 1879.—The
first of the annular eclipses of the ensuing year, a return
of that of January 10, 1861, which was central in Aus-
tralia, commences in Uruguay, whence the belt of
annular phase traverses the South Atlantic, passing over
Tristan d'Acunha, the few inhabitants of which islands
may probably be startled by seeing the sun transformed
into a narrow luminous ring while he is high in their

heavens. The central line crosses the African continent
in the direction of Pemba Island, north of Zanzibar,
where the annularity will continue nearly three minutes :

the middle of the eclipse at 4h. 6m. P.M., local irean
time.

GEOGRAPHICAL NOTES
The Council of the Royal Geographical Society have

determined to commence, on January i, 1879, the monthly
issue of a new series of their Proceedings, imdcr the title

of The Proceedings of the Royal Geographical Society
andMonthly Record of Geography. The latter part of
this title will, we believe, fairly indicate the nature of the
contents, which will include the papers read at the evening
meetings, original articles, geographical notes, obituary
notices, proceedings of geographical societies, and brief
analytical notes on new books and maps. Each monthly
number will be illustrated with one or more maps, and no
doubt in this respect endeavours will be made to meet
the wants of a public larger than that contained within
the ranks of this popular society, which now numbers
some 3,400 members.

In connection with this we regret to announce that
this month's number of the Geographical Magazii.e
brings the career of that journal to a close. This regret,
however, is considerably mitigated by the fact that the new
form of the Geographical Society's organ is intended to
take the place of the journal which for so many years has
been so ably conducted by Mr. C. R. Markham. Mr.
Markham deserves great credit for his disinterestedness
in continuing to carry on a journal which aimed so
successfully to be the organ of scientific geography in

this country. The volumes will form a valuable re-

cord of the progress of geography for the period over
which they extend. In the December number Mr.
Markham gives an account of the career of the journal
since its first start as Ocean Highways in 1870. "We
trust that the new organ will prove a worthy successor
of its predecessor, and that while giving due prominence
to geographical news, the conductors will aim at bring-

ing geography under the guidance of sound scientific

principles.

The Church Missionary Society have recently received
from Mr. A. M. Mackay, of their Nyanra Expedition,
the journal of his experiences, extending from December
31, 1877, to May 16, 1878, in which occur some useful

suggestions to African travellers, as well as information of
considerable interest to geographers. On April 30 Mr.
Mackay reached Uyui, after a hurried and tedious tramp
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of 350 miles, undertaken with the view of aiding the Rev.
C. T. Wilson, and he promises a detailed account of his
troubles then on another occasion. In the course of this
march he had to cross the extensive wilderness of
Mgunda Mkali, which he describes as being for the most
part not merely a swamp, but this year more under water
than above it. Day after day the party waded and
splashed through mud and water, now over the ankles,
sometimes up to the knee, and here and there up
to the waist or higher. Hopeless and still more hope-
less, Mr. Mackay remarks, the wading seemed to be-
come, and he found that they were crossing Avhat was
neither more nor less than the source at once of the Nile,
the Congo, and the Rufiji. This gigantic boggy plain or
moss Cameron calls the Nya Kun Swamp, and, where
Mr. Mackay crossed it, in S. lat. 5° 20', his aneroids
recorded an average elevation of 4,000 feet exactly. To
the north, in Usukuma, the swamp narrows itself into
the sluggish Lewumberi River, the most southerly of the
sources of the Nile. From this swamp, too, the rapid
Mdaburu River takes its rise, and flows southward into
the Ruaha, in Unyoro, and Uhehe, and thence to the
Indian Ocean, where it is known as the Rufiji. A day's
march east of Tura Mr. Mackay found the swamp con-
tract to a breadth of 300 yards, with increased depth,
and slight indications of flow to the southward ; it then
rounds to the west, steering clear of liwe-la-Singa, and,
after two more days, it was crossed—a flooded, five-armed
river, flowing rapidly north at an altitude of 3,700 feet.
Here it is called the Nghwala River by the Wanyam-
wezi, from the number of partridges on its banks. In
Speke's map alone it would seem that the true course of
the river is indicated ; it flows north-east to Mirambo's
country, where it is known as the Ngombe {i.e., ox)
River, and finds its way into the Malagarasi, thus aiding
that river in bringing Lake Tanganyika nearer to per-
manent overflowing, when the Lukuga—which has been
such a bone of contention to two great travellers—will no
longer be a swamp but a decided stream, and the water-
line of the Congo will run from Loango on the West
Coast to the confines of Ugogo.

The London Missionary Society have received a letter
from the Rev. J. B. Thomson, dated from Ujiji, announc-
ing the safe arrival on August 23 of the main body of
the Society's expedition at its destination on Lake Tan-
ganyika. Though, as will be remembered, this expedition
met with a long series of disasters and delays in the
coast region, they have now been successful in perform-
ing one of the quickest and most prosperous journeys
from Mpwapwa to Ujiji, having been but seventy-three
days on the road. Messrs. Thomson and Hore hare
already found an apparently healthy site for their station
close to Kinegoma Bay, and about three miles from
Ujiji.

We learn from a Japan paper that an American gentle-
man has been engaged for some time past in surveying
the Island of Yezo, as well as in making geological in-
vestigations. The result is said to be that there are
7,000 square miles of land fit for agricultural purposes,
and 6,000 suitable for pasture, while there are 5,000
square miles of forests and 9,000 of volcanic mountains
and mineral country. An impression appears to prevail
that the Government wish to encourage emigration to
this thinly-populated part of the Japanese empire.

As an erroneous impression prevails that nothing is

known of the scientific work done by the Portuguese
African expedition previous to the date mentioned in
last week's Nature, it may be interesting to give, as
instances of the service which they are rendering to geo-
graphy, the positions of some of the places determined
by Senhor Serpa Pinto and his colleagues :—Benguela,
long, if 25' 20" 45'", lat. 12° 34' 17", alt. 7 metres;
Dombe Grande, long. 13° f 45", lat. 12° 55" 12', alt. 98

metres
; Quillenques, long. 14" 5' 3", lat. 14° 3' 10", alt.

900 metres ; Caconda, long. 15° i' 51", lat. 13° o' 44", alt.

1,678 metres ; Bih^, long. 16° 49' 24", lat. 12° 22' 40", alt.

1,670 metres. The longitudes are stated to be chrono-
metrical.

Dr. Edwin R. Heath, of Wisconsin, is about under-
taking the exploration of the Beni and Madre di Dios
Rivers of Brazil, his sojourn in South America some years
as secretary of legation in Chili giving him excellent
advantages for this purpose. Dr. Heath had arranged
to visit South America with Prof. Orton, but was detained,
and he now desires to carry out some of the work that the
untimely death of that well-known explorer has left un-
completed.

The latest advices from Mr. Frederick A. Ober, of
whose explorations in the West Indies on account of the
Smithsonian Institution we have given notice from time
to time, were from Point k Pitre, Guadeloupe, on Sep-
tember 23. He was about to leave for the United States,

expecting to arrive some time between the middle and
end of October. Since his last report he has obtained
quite a number of additional collections, and hoped to

complete the material for the proposed catalogue of the
birds of the West Indies. So far the collections sent

forward by him to the Smithsonian Institution have been
found to contain some seventeen undescribed species of

birds, as determined by Mr. George N. Lawrence, of New
York.

An interesting" account of a recent visit to Pitcairn

Island by Admiral De Horsey in the Shah, forwarded to

the Admiralty, will be found in yesterday's Daily News.
The people are evidently as primitive and well-conducted,
and on the whole as comfortable as ever.

In a previous number we referred to a work of

great geographical interest—"Die Sahara, von Oase
zu Oase," by Dr. Joseph Chavanne, published by
Hartleben, of Vienna. At that time the work was in

course of publication, and we refer to it now to announce
its completion in twenty parts. The last parts are

in every way equal to the earlier ones, and if anything
the interest is rather increased than otherwise. The
work contains numerous woodcuts, besides seven coloured

plates and a map of the great desert ; its perusal will be
found extremely attractive by any one taking interest in

geographical science. The exact route which Dr. Cha-
vanne describes is the following :—The travellers start

from Tripolis through the Fezzan to Mursuk, then west-

ward to Rhat, the land of the Tuareg or Imoshag. From
Rhat they turn northward to Rhadames, thence to Biskra

in Algeria. Here the travellers again turn their backs to

the Mediterranean and proceed in a south-westerly direc-

tion by way of El Aruat and El Golea to Insalah. From
Insalah they go to Tafilet, in the extreme north-west of

the desert, and thence many thousand miles to the south

to Timbuctoo. The Oasis of Air or Asben is the next

station, situated due east from Timbuctoo, then Tibesti,

the land of the Tebbu. Thence they turn to the north-

east to the Jupiter Ammon Oasis, which is the furthest

point to the east reached. The travellers then turn west-

ward again and return to Tripolis by way of Audschila.

ON THE DEVELOPMENT OF THE GARPIKE

THE gar or bony pike of North America is one of the

most interesting of living fishes. The best known
species of the genus to which it belongs is the Lepi-

dosteus osseus. This species owes the grammatical

form of its scientific name, and, indeed, its first scientific

description to the elder Agassiz, and we have now to

record the filling up of the last details of its life-history to

the younger Agassiz. Known for over three-quarters of

a century, it has been only within the last few months
that the young fish as they escape from the egg have been
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seen, and it has been the good fortune of Alexander
Agassiz to succeed in hatching the eggs and raising the

young until they showed at least the principal structural

pecidiarities of the adult. A short account of the chief

facts in connection with this stage of the bony pike's

history- will appear in the forthcoming number of the Pro-

ceedings of the American Academy of Arts and Sciences
;

from an advance copy we cull the following details :

—

The spawning-ground selected for observation was the

Black Lake, at Ogdensburgh, N.Y. Mr. Garman, who
•describes the scene, and Mr. Blodgett, who rendered most
essential assistance, deserve the thanks of every naturaUst.

The eggs collected were carried by the hand in pails from
Ogdensburgh to Cambridge, where their progress was
watched by Prof, A. Agassiz.

The fish began to spawn about May 18. Little pro-

jections ofgranite stand out here and there into the lake.

The frosts from time to time have broken off from these,

small angular blocks, which lie piled together under the

water at depths varying from two to fourteen inches. Into

these shallows the female fish would come, each of them
attended by two males. While very timid when in deep
water, they seemed to be courageous to recklessness

when they approached the shallows. On they would
come in threes, when rising to the surface of the
water, and thrusting their bill out of it they would open
this widely, then take in air, and close it with a snap.
In some few cases three or four males would be in

attendance on one female, but much more often there
would be but two, and these would swim resting on either

side of the female fish, their bills reaching up toward the
back of her head. At times the water would be lashed
into all directions with their conjoined convtilsive move-
ments. The eggs when laid were excessively sticky ; to

whatever they happened to touch they stuck, and so tena-

•ciously, that it wan next to impossible to release them
without tearing away a portion of their envelopes. It is

remarkable that, as far as could be seen, there was, on
and about the spawning ground, a complete absence of
anything that might ser\'e as food for the young fish.

Of the quantity of eggs brought to Cambridge, only
thirty hatched, and not one of those artificially fecundated
was hatched. In Prof. A. Agassiz' anxiety not to spoil

this interesting experiment he did not venture to exa-
mine any of the fresh eggs ; so that the history of their

segmentation and very early development remains to be
worked out. The envelope of the eggs is very opaque
and of a yellowish green, like that of toads. Of the
thirty hatched out by the end of May, twenty-eight were
ahve in the middle of July last. When first hatched the
young fish possesses a gigantic yolk-bag, and the pos-
terior part of the body presented nothing specially differ-

ent from the general appearance of any ordinary bony
^teleostean) fish of the same age ; but the anterior part
was most extraordinary : it looked hke a huge mouth
cavity, extending nearly to the gill opening, and crowned
by a depression like a horse's hoof in outline, along the
margin of which were a row of protuberances acting as
suckers. The moment the young fish was hatched it

attached itself to the sides of the vessel by means of these,
andwouldhangimmovable. The eyewas not very- advanced,
the body was transparent, the gill covers were pressed
against the sides of the body ; the tail was slightly
rounded, the embryonic fin is narrow, and there were no
traces of embryonic fin rays ; the olfactory lobes were
greatly developed and elongated as in sharks and skates

;

the chorda was straight. On the third day the body
became covered with minute black pigment cells, and
then was noted the first traces of the pectoral fins, and
the snout became more elongated; the great yolk-bag
was greatly reduced in size. About the fifth day were
seen traces of the caudal, dorsal, and anal fins. Gra-
dually the snout became elongated, the suckers concen-
trated, and the disproportionate size of the sucking disc

became reduced, so that when about three weeks old it

became altogether more fish-like. The sucking disc was
now reduced to a swelling at the top of the upper jaw,
the yolk-bag had disappeared, the gill covers extended well

up to the base of the pectorals—these latterwere in constant
motion, and thetail exhibited thesame rapid vibratilemove-
ments. Theyoungfishnowbeginstoswimabout,andis not
so dependent upon its sucking disc, and at last this only
remains as a fleshy globular termination on the snout.
At this stage, too, the young have the peculiar habit of
the adult fish of coming to the surface to swallow air.

When they go through the process imder water of ex-
piring this air they open their jaws wide and spread their

gill-cover, and swallow as if they were choking, making
violent efforts, until a minute bubble of air has become
liberated, when they become quiet again. Their growth
is rapid. Within a month the teeth made their appear-
ance, and some of the fin-rays on the fringe of the
pectorals were to be seen.

Prof. A. Agassiz draws the following conclusions from
these observations:—"That notwithstanding its similarity

in certain stages of its growth to the sturgeon, notwith-
standing its affinity with sharks by the formation of its

pectorals from a lateral fold, as well as by the mode of
growth of the gill openings and gill arches, the Lepi-
dosteus is not at all so far remored as is generally

supposed from the bony fishes." The memoir is illus-

trated by five plates containing some forty-five figures,

and is only to be regarded as a preliminary account, but
it is a preliminary account of such exactness, importance,
and interest, that no apology is necessary for bringing it

at once under the notice of our readers. This memoir
was presented to the American Academy as recently as

October 8 last. E. Perceval Wright

i

THE MUSIC OF COLOUR AND MOTION

AT the Physical Society, on November 23, 1878, Prof.

. W. E. Ayrton, late of the Imperial Engineering
; College, Tokio, Japan, read a paper, written by himself
I and Prof. J. Perry, of the same college, on "The Music

j

of Colour and of Visible Motion." The authors began
;
by pointing out the well-known fact that emotion is ex-

i cited by moving bodies, and they believed that, upon this

! basis, a new emotional art would be created which would
receive a high development in the far distant future. All

methods of exciting emotion could be cultivated ; but of
these, music, by reason of the facility with which its

effects could be produced, had alone been highly perfected

by the bulk of mankind. Sculpture and painting are not
purely emotional arts, like music, inasmuch as they in-

volve thought. It would take a long time and much
culture for the eye to behold moving figures with similar

emotional results to those of the ear on hearing sweet
sounds ; but time and culture only might be necessary.

It might be due to their neglect of this emotional ten-

dency that the Western nations felt little emotion at

moving visual displays. For among the Eastern nations

they had entertainments consisting of motions and dumb
show, which, although incomprehensible and even ludi-

crous to the European, powerfully affected the feelings

of a native audience. In Japan the authors had seen

whole operas of "melodious motion" performed in the

theatres, the emotions being expressed by movements of

the body, affecting to the audience, which were quite

strange to them. The accompanying orchestral music

was, withal, displeasing to the authors, while, on the

other hand, Western music is mostly displeasing to the

Japanese.
The emotions produced by rapidly-moving masses,

such as a train bowling up to a bridge, or by changing
colours, as in sunsets, have been felt by all, and those

excited when the moving bodies are very large do not
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seem to be producible by anything else in nature. Har-

monic instruments have been constructed to exhibit the

combination of two or more pairs of harmonic motions to

the eye ; for example, Blackburn' s pendulum, Lissajous'

forks, Wheatstone's kaleidophone, Yeates' vibrating

prisms, Donkin's and Tisley's harmonographs, and
Hopkins' electric diapason. Prof. Ayrton illustrated his

remarks by exhibiting these instruments in action. The
pendulum traced out the complex path of the combined
motions by a jet of falling sand, the forks or prisms by a

moving beam of light thrown on a screen, the kaleido-

phone by a bright bead, and the harmonograph by the

involutions of an aniline pen. With none of these and
such like instruments, however, is the production of mere
emotion the end in view ; and in some of them no change

can be made in the periods of the pairs of harmonic or

periodic motions combined without arresting the instru-

ment, a proceeding which in music would be analogous

to stopping the tune at the end of every chord. There is

no provision either for changing the amplitude or phase,

equivalent in music to an inability to render, at will, a

note forte or piano, or rather as it is not only the strength

of the entire note, but even the amplitude of the various

component harmonics that these instruments cannot

regulate, it would be as if in music there was the proba-

bility of a note marked in the score as piano for the flute

being rendered by a loud blast from a trumpet. A suc-

cessful instrument in the new kinematical art must at

least visibly render changes in period, amplitude, and
phase of the harmonic motions represented. Profs. Perry

and Ayrton had designed an instrument, which is now
in Japan, for effecting these required changes in a com-
bination of harmonic motions given to a moving body,

and which they claimed to be the first musical instru-

ment of the visual art in question. They had not given

it a name yet, because the nomenclature of the subject

was uninvented. Photographs and diagrams of this in-

strument were exhibited to the meeting. It consists of a

mechanical arrangement of sliders, pulleys, and cords,

whereby two motions, one along a vertical, and the other

along a horizontal line, and eac/t consisting of the sum of

a number of harmonic motions the period, amplitude, or

phase of any one of which can be varied at will, are com-
pounded in the resultant motion of a suspended pane of

glass. A black circle painted on the pane is intended to

represent the moving body as projected against a wall or

screen behind. The sliders controlling the motion of the

pane are actuated by a revolving barrel, the periphery

of which is carved according to mathematical principles,

so as to give the different harmonic motions to the shders

in one revolution. The motion is further regulated by
shifting the sliders either parallel to the axis or at right

angles to the radius of the revolving barrel ; and by the

angular velocity of the barrel. In this way the period, am-
plitude, and phase of the component motions of the glass

either in a vertical or horizontal direction, may be changed
at will, and almost immediately. Other kinds of periodic

motions may be compounded in a similar way. Prof.

Ayrton also suggested other forms of apparatus for this

purpose. Numberless combinations of graceful motions
producing emotional effects on the beholder can by its

means be given to a visible body. It is the intention of

the authors to construct an improved form of the appara-

tus, and to arrange for the blending of colour with the

moving body to heighten the emotional influence ; for

example, they purpose having changing mosaics of dif-

ferent hues, thrown upon the screen for a background to

the black spot. This can be done by means of an instru-

ment similar to the chromotrope with its revolving sheets

of parti-coloured glass. In conclusion Prof. Ayrton said

that there might yet be invented many different ways of

producing these spectacles, and there was no reason why
a whole city full of people should not enjoy these displays

projected upon the clouds overhead.

THE SWEDISH NORTH-EAST PASSAGE
EXPEDITION

FROM letters despatched from the mouth of the Lena
by Prof. Nordenskjold on August 27, which have just

been published in the Gothenburg Handels Tidning, we
learn that the Vega accompanied by the Lena left Dickson
Harbour, at the mouth of the Yenissej, on August 10,

the weather being fine. On the nth ice was seen, but it

consisted almost exclusively of bay ice which did not

obstruct navigation, which, however, was rendered diffi-

cult by a thick fog. The salinity of the water began
gradually to increase and its temperature to fall. Organic
life at the bottom grew richer at the same time, so that

Dr. Stuxberg on the night between August 13 and 14,

while the vessel lay anchored to a drift-ice floe, collected

with the swab a large number of beautiful pure marine
types ; for example, large specimens of the remarkable

crinoid, Alecto eschrichtii, numerous asterids {Asterias

linckii and panopld), pycnogonids, &c. The dredgings

near the land now too began to yield to Dr. Kjellman

several large marine algae. On the other hand the higher

plant and animal life on land was still so poor that the

coast here forms a complete desert in comparison with

the rocky shores of Spitzbergen or West Novaya Zemlya.

Auks, rotges, loons, and terns, which are met with on

Spitzbergen in thousands upon thousands, are here almost

completely absent. Gulls znd Lestris which there fill the air

with continual sound occur here only sparingly, each

with two species, and it appears as if they quarrelled less

with one another. Only the snow-bunting, six or seven

species of waders, and a few varieties of geese are found

on land in any great numbers. If we add a ptarmigan

or two, a snowy owl, and a species of falcon, we have

enumerated the whole bird fauna of the region, at least

so far as the Swedish expedition have been able to ascer-

tain it. Of warm-blooded animals in the neighbouring

sea, only two walruses and some seals, Phoca barbata and
hispida, were met with. There is probably great abun-

dance of fish. Cosmic dust was sought for on the ice

without success, but there was found upon it some yellow

specks which, on examination, were found to be a coarse-

grained sand, consisting exclusively of very beautifully-

formed crystals up to two millimetres in diameter. The
nature of these crystals was not ascertained, but it was
evident that they are not formed of any ordmary terres-

trial mineral, but possibly of some substance crystallised

out of the sea-water during the severe cold of winter.

The Vega lay at anchor from August 14 to 18 in a

harbour named Actinia Harbour, from the number of

these animals brought up by the dredge from the sea-

bottom. This harbour is situated in a sound between

Taimyr Island and the mainland. The land was free of

snow, and covered with a greyish-green turf formed of a

close mixture of grasses, mosses, and lichens, forming

a reindeer pasture much superior to that of the valleys in

Spitzbergen which abound in reindeer. Only a few rein-

deer, however, were seen here, probably owing to the

presence of wolves. The number of phanerogamous

plants is exceedingly small ; the moss and especially the

lichen vegetation, on the other hand, abundant enough.

Actinia Harbour is an excellent position for a meteorolo-

gical station. The fog still continuing, the Vega and

the Le7ia sailed again on the i8th, and reached Cape

Chelyuskin on the igtb, anchoring in a little bay which

indents the low promontory, dividing it into two parts.

The western point was found to be situated in 77" 36'

n" N. L., and 103° 25A' E. from Greenwich, and the

eastern in 77° 41' N. L.," and 104° i' E. L. Inland the

mountains appeared to rise by degrees to a height of

1,000 feet. These mountains, as well as the plains, were

free of snow. Only here and there were to be seen large

white patches of snow in hollows on the mountain sides

or in some small depression on the plains. At the beach,

however, the ice-foot still remained at most places.
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The soil of the plains is clayey, partly bare, and
cracked into more or less regular hexagonal figures,

partly covered by a turf of grass, mosses, and lichens

resembling that at the last landing-place. The rock here,

however, was not granite, but upright unfossiliferous

schistose strata rich in crystals of sulphide of iron, and
crossed at the extremity of the cape by thick quartz veins.

Dr. Kjellman could not find here more than twenty-four

species of phanerogamous plants, most of them distin-

guished by a disposition to form compact half-globular

tufts. The lichen vegetation was also, according to Dr.

Almquist, monotonous, though luxuriantly developed. It

almost appeared as if the plants of the Chelyuskin
peninsula had attempted to wander farther toward the

north, but halted when they met the sea, at the very-

outermost point. For here were found within a very
limited space nearly all the plants, both phanerogams
and cryptogams, which the land had to offer, and many
of them were sought for in vain farther up on the plains.

Animal life on land rivalled the higher plant life in

poverty. Of birds there were seen only a number of

Phalaropus, some species of Tringa, a Colymbiis arcticus,

a very numerous flock oiAnser bernida, a few eiders, and
the remains of a snowy owl. In the neighbouring sea,

which was almost free of ice, were seen a single walrus,
two shoals of white whales and some few seals {Phoca
Jiispida). It, too, was here evidently very poor in warm-
blooded animals. On the other hand the dredge brought
up from the sea-bottom various large algae {Laminaria
agardhi, '&c.), and a large number of lower animals,
among them very large specimens oi Fdoihea entomon, an
isopod, which also occurs in the Baltic and the large
Swedish lakes, and is looked upon as an evidence that
during the ice age they were connected with the Polar
Sea. The algae obtained were interesting as affording
further proof of the incorrectness of the view which long
prevailed, that the Siberian Polar Sea was quite devoid
of the higher algae.

On August 20 the voyage was resumed, the coursa
being set east by south, in the hope of falling in with a
continuation of the new Siberian Islands. Drift-ice was
soon met with, and by the morning of the 23rd it was
found impossible to proceed further in tnat direction. An
attempt was now made by sailing in a northerly and
north-westerly direction to get out of the ice-field, and in
about twenty-four hours the Vega was again in open
water, and the same day land was sighted. The land
was found to be the north-eastern extremity of the eastern
Taimyr Peninsula, lying in about 76" 30' N. L., and
about 113^ E. of Greenwich. The sea was completely
free of ice for a distance of 15' or 16'. Fine mountains
2,000 to 3,000 feet high were seen some distance inland.
These, like the plains below, were free of snow to their
highest summits. Some small glaciers were believed to
be seen, but they ended at a height of about 800 to 1,000
feet above the sea.

Animal life now began to be very abundant. Dr.
Stuxberg had, while the vessel lay anchored to a floem the drift-ice-field, brought up from a depth of 35
fathoms an unexpected variety of fine marine animal
types, among them three specimens of a crinoid sup-
ported on a stalk, probably young individuals of Alecio
eschrichtii, which also was found in innumerable full-
grown specimens, masses of asterids (for instance Solaster
fapposus, endeca, furcifer, Pteraster militaris, Astero-
phyton euaumis), and of the otherwise exceedingly rare
Molpadia borealis, a colossal pycnogonid of 180 milli-
metres diameter, Ac. Not less abundant was the lower
animal life at a smaller depth though the forms were
partly different. The animals occurring here were evi-
dently pure Polar Sea types without anv immigration
-whatever from southern seas, such as has doubtless taken
place m the case of the fauna of Spitzbergen.On August 24 land was sighted, which was found to be

Preobraschenski Island, near the mouth of the river

Katanga. From this point to the mouth of the Lena
the depth was only from 5 to 8 fathoms.

To judge from the experience of the voyage there is no
more ice on the Siberian coast during the latter part

of summer than in the White Sea during midsummer.
Besides the ordinary observations of the temperature of

the sea-water at the surface in connection with the

common meteorological observations made six times in

the twenty-four hours, the temperature and salinity of

the water at different depths were determined two or
three times a day. When the depth amounts to at least

30 metres the temperature at the bottom is found to vary
between — 10'^ and — 1*4^ C. The specific gravity of
the water amounts there to 1*026— i 027, the salinity

being little less than that of the water of the Atlantic

Ocean. On the surface the temperature is exceedingly
variable :—At Dickson Harbour + 10'^, a little south of

Taimyr Sound + 5*4^ among the drift ice off that sound
+ o'8°, off Taimyr Bay + 3'o'', at Cape Chelyuskin

-f-o'i", off Katanga Bay + 4'°^ between Katanga and
Lena -f- vz" to + 58^ The' specific gravity of the

surface-water in a broad channel along the coast never
exceeded i'023, in general only amounted to I'oi or

under. The latter figure corresponds to a mixture of

about one part sea water with two parts river water.

This shows indisputably that a warm surface current of

little salinity from the mouths of the Obi and the Yenissei

runs first along the coast towards the north-east, and
then under the influence of the rotation of the earth in an
easterly direction. Other similar currents originate from
the Katanga, Anabor, Olonek, Lena, Jana, Indigirka, and
Kolyma, all which pour their waters, more or less heated
during the hot summer of Siberia, into the Polar Sea
and render it, during a short period of the year, almost
free of ice.

On the night between August 27 and 28 the Vega
parted from the Lena off the mouth of the River Lena.
There is scarcely any hope now that the voyage will be
completed before next summer. No doubt the Vega has
got into a safe winter-harbour, and that during the de-
tention of the expedition a rich harvest of scientific

rcoults will be gathered.

THE FORMATION OF MOUNTAINS
PROF. ALPHONSE FAVRE, of Geneva, has been

making an interesting series of experiments to illus-

trate the formation of the great inequalities of the earth's

surface by means of lateral thrust or crushing. These
he describes and illustrates in a recent number of La
Nature, to which we are indebted for the illustrations

which accompany this article. Prof. Favre refers to the

early experiments of Sir James Hall with various kinds
of cloth, which he made to assume a variety of shapes

by means of weights. He speaks of the various theories

of the elevation of mountains, and especially of that of

H. B. de Saussure, whose term refotilement seems to

have meant much the same as that used by M. Favr^
icrasement lateral.

The three systems, M. Favre says, which account for

the origin of mountains by forces which push the great

mineral masses from below upwards, from above down-
wards, or laterally, do not differ so much from each other

as at first sight appears. Those geologists vtho have
admitted the system of elevations as the principal cause

of modification of the surface of the globe, would probably

enough admit the formation of depressions as a secondary
modification ; and so those who hare accounted for these

modifications mainlyby depression,would probably enough
also admit elevation as a secondary factor. . Again, in

the system of lateral crushing, there is a general depres-

sion of the surface of the earth, since there is a diminu-
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tion in the length of the radius of our globe, and yet

there result elevations of the ground in the midst of this

general depression.

The cause of lateral crushing, M. Favre goes on to

say, is owing to the cooling of the earth. It is, in fact,

very probable that our globe is at the stage when,
according to Elie de Beaumont, " the mean annual cool-

ing of the mass exceeds that of the surface, and exceeds
it more and more." It must follow that the external

strata of the globe, tending"ahvays to rest on the internal

parts, are wrinkled, folded, dislocated, depressed at

certain points, and elevated at others.

"The experiments," M. Favre continues, "which I

have made at the works of the Geneva Society for the
manufacture of physical instruments, resemble much
those of Sir James Hall ; they differ notably, however,
in two points :— i. The celebrated Scotchman caused the
matter which he wished to compress to rest on a body

Fic

which itself could not be compressed, while I placed the

layer of clay employed in these experiments on a sheet

of caoutchouc, tightly stretched, to which I made it

adhere as much as possible ; then I allowed the caout-

chouc to resume its original dimensions. By its con-

traction the caoutchouc would act equally on all points

of the lower part of the clay, and more or less on all the

mass in the direction of the lateral thrust. 2. Hall com-
pressed, by a weight, the upper surface of the body

which he wished to wrinkle, which prevented any deform-
ation, while by leaving that surface free, I have seen,;,

during the experiment, forms appear similar to those of'

hills and mountains which may be observed in various-

countries."
" The arrangement of the apparatus is very simple. A

sheet of india-rubber 16 mm. in thickness, 12 cm. broad,,

and 40 cm. long, was stretched, in most of the experi-

ments, to a length of 60 cm. This was covered with a.

Fig. 2.

layer of potter's clay in a pasty condition, the thickness
of which varied, according to the experiments, from 25
to 60 mm. It will be seen from the dimensions indicated
that pressure would diminish the length of the band of

clay by one-third. This pressure has been exerted on
certain mountains of Savoy. For example, the section

which I have given ^ of the mountains situated between
the Pointe-Percde and the neighbourhood of Bonneville

' Bullet. Society G{ologiqiie de France, 1S7S,
Recherches Gfologiqncs, Atlas, pi. i.\.

pi. xxii. A. Favre,

enables it to be seen that those folded and contorted strata

which are shown between Dessy and the Cal du Grand
Barnaud cover a length which is two-thirds of that which
they had before compression. These mountains, then,,

have been subjected, like the potter's clay, to a compression

indicated by the ratio of 60 to 40. Contortions are not,

perhaps, observed over all the surface of the globe ; it

has not been equally folded in all its extent, but they are

found in a great number of countries, and even beneath
strata almost horizontal. Sometimes the folds approach
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the vertical, and are close against each other ; this struc-

ture indicates that pressure has been exercised in a
stronger manner than I have indicated.

" These powerful lateral thrusts of the external and solid

parts of the globe appear to result from a diminution
which the radius of the interior pasty or fluid nucleus has
undergone during millions of ages. It may have been
sufficiently great to cause the solid crust (which must
always have been supported on the interior nucleus, whose

volume continually diminishes) to assume the forms which
we know, with a slo^vness equal to that of the contraction
of the radius.

" To return to my experiments. At the extremities of
the band of clay are pieces of wood or supports, which
accompany it in its movement of contraction. The clay

is thus compressed at once by its adhesion to the caout-
chouc and by lateral pressure of the supports. By the
influence of the caoutchouc alone, without the presence

Fig. s*

of the supports, there are formed only slight wrinkles on
the surface of a sheet of clay 3 or 4 ctm. in thick-

ness ; and if the supports alone compressed the clay
placed on a material which is not compressed (a very
smooth oiled plate), the clay scarcely wrinkles near the
centre of its surface ; it increases a little in thickness
and forms swellings {bourrelets) against the supports.
The strata which appear to divide the masses of clay,

and which are represented in the figures, are not really

strata, but simply horizontal lines at the surface of the
clay.

Such pressure as has been applied in these experir

ments produces contortions of strata which elevate the
surface ,of the matter compressed, as well in the plane
parts or plains, as in those which take the forms of
valleys, hills, or mountains. These latter have the
appearance of vaults or folds, sometimes perpendicular,

sometimes warped {dejetes); the ridges are complete*

Fig.

or broken at the summit by a longitudinal fracture,
narrow below and wide above ; next, another fracture,
narrow above and wide below, is produced at the base of
the mountain or vault. The sides of valleys are some-
times almost vertical, sometimes present gentle slopes.
The strata are less strongly contorted in the lower parts
-than in the neighbourhood of the upper surface. They
are disjoined in certain parts by fissures or caverns

;

tney are traversed by clefts or faults inclined or vertical.

All these deformations are the more varied in that they
are not similar on the opposite sides of the same band or
clay.

Most of these phenomena are seen in Fig. i, which
represents the result of an experiment made on a band
of clay, whose thickness, before compression, was about
25 mm., while after that it attained 62 mm. at the
culminating point. At a is seen a vault a little broken at
the summit, covering a cavern similar to that figured in



io6 NATURE iDcc. 5, 1878

the memoir of Sir J. Hall {Trans. R. S. E., vol. vii. 1813),
and to that of the Petit Bomand in Savoy (Favre,
Recherches, pi. x.) ; at <5 is a valley open at one of its ends
and almost closed at the other ; at ^ is a vault almost
straight, the prolongation of which is very level ; at g, h,

and /are vaults twisted and a little broken, while at / is a
broken fold, the curves of which are almost vertical. All
these accidents of the ground recall those which have
been so often observed in the Jura, the Alps, and the
Appalachians.

Fig. 2 represents a band of clay whose thickness was
about 40 mm. before compression, and 65 after. We
remark contortions similar to those of the preceding
figure, among others a vault a, very exactly formed. At
distances are seen vertical slices, on which the pressure
appears to have acted in a particularly energetic fashion,
and which maybe called "zones de refoulement ; " the
strata are there broken in an exceptional manner, often
separated from each other. One of these vaults is re-

placed by a single fault on the opposite side of the band
of clay.

Before compression, in the band of clay in Fig. 3, were
seen the two divisions which are seen there now—that in

the right was 33 cm. long, and 25 mm. thick at a, and 35
at bj the left division was 25 cm. long, and 65 mm. thick.

A gentle slope united the part c to the part d. After
compression, the mean height of ab was 45, and that of c

75 mm. All the layers were spread horizontally.

In this experiment I have sought to imitate the effect

of crushing at the limit of a mountain and a plain. The
height of the mountain c has been notably increased, the
five or six upper layers have advanced on the side of the
plain ; they encroach on it. The plain has, however,
offered a resistance sufficiently great to cause the strata

of the mountain to be strongly inflected at the bottom.
From this struggle between the plain and the mountain,
there resulted a cushion, d, which is the first hill at the
foot of the height. It also resulted that the strata of the
plain assumed an appearance of depression at contact
with the mountain in consequence of the vault which is

formed at b; they plunge underneath the mountain.
This resembles what is often seen in the Alps at the
junction of the first calcareous chain and the hills of
*'mollasse;" in fact, the strata of the latter rock seem
to plunge under those of the neighbouring heights. In
consequence of the pressure, there are formed several

ranges of hills in the plain between b and a.
" In Fig. 4 the band of clay had, before compression, a

thickness of 45 mm. ; after that the culminating point was
more than 10 cm. I have here sought to represent what
must happen when terrestrial pressure is exerted on hori-

zontal strata still moist, deposited at the bottom of a sea

where are two mountains already solidified. For this

purpose I placed in the caoutchouc and under the clay

two bare cylinders of wood, a and b, of [about 35 mm.
radius, at 20 cm. from the ends of the band of clay, and
at the same distance from each other. Before compres-
sion, the surface of the clay and the strata were com-
pletely horizontal. Pressure gave rise at the top of the

half-cylinder, a, to a valley, c, formed by a twisting of
the beds to the right, and by a little mountain, d, to the
left. But I do not believe that it has ever been thought
to assign to a valley an origin of this nature.
" On the other semi-cylinder, b, is produced an enormous

elevation which has carried the ground to e, with such a
rupture that the left lip, /,g, has suffered a complete
reversal by turning, as on a hinge, around the horizontal

line which passes by the point h. It follows that the

four upper strata of clay designated by the figures i, 2, 3, 4,

being in a normal position before compression, are, after

that, so arranged as to show the succession represented
by the following arrangement of figures :— i, 2, 3, 4, 4, 3,

2> i> i> 2, 3, 4, making the section of this formation by
a line drawn from x to z. li the left lip should disappear

vye should then have between the points x and z the sec-
tion I, 2, 3, 4, 5, I, 2, 3, 4, 5. Sections analogous to
these, presenting inversions in the order of strata, are
known to geologists.

" The forms assumed by the clay depend on several cir-

cumstances which it is difficult to describe, such as the
strength and the rate of compression, the thickness and
the greater or less plasticity of the clay, &c. Why have
accidents of the upper surface of the clay, which are inti-

mately connected with those of the interior of the mass,
so small an extension that they are not even similar in
the two sides of a band of clay ? This small continuity
is owing to causes which we can neither foresee nor
appreciate. Is it not the same in nature ? Why is the chain
of the Alps not a true chain, but a succession of masses
often oblique with respect to each other ? Why, in the
Jura, do we see chains which have for their prolongation
plains and valleys ? It is always the case that the forms
and structures obtained in these experiments have an
incredible resemblance to those which are found on the
surface of the globe. But it must be admitted that many
of the latter have not been reproduced by these artificial

crushings.

"It appears probable that, by pressures more powerful
and more variedly employed, we might obtain again
very different structures. But I have not thought it

necessary to multiply these experiments, thinking that
the varied forms which have resulted show sufficiently

the effects of crushing."

GEORGE HENRY LEWES
T^HIS is a name which has been long before the
-*- reading public of England, and the announcement

of Mr. Lewes' s death, on Saturday last, at the age of
sixty-one years, will be received by very many with
genuine regret.* This will be especially the case with those
who have reached or passed middle life, for latterly Mr.
Lewes's name has come little before the public, and what
work he has done appeals to a comparatively small circle.

Of Mr. Lewes's many-sidedness every one knows ; he com-
menced his career as a novelist, and ended as a physio-
logical psychologist—perhaps in some respects no very
great leap, after all ; indeed the two functions may be
said to be combined in that greatest of philosophical
novelists, if not of novelists absolutely, " George Eliot,"

Mr. Lewes's widow. Science owes a good deal to Mr.
Lewes ; for, though he made little or no pretension to

be an original investigator in physical science, he did
very much by his writings to give the general public an
idea of what real science is, and to help forward
the good work of carrying it into every-day life.

His "Physiology of Common Life" had a long and
deserved popularity, and even yet, we believe, is

often "asked for" at libraries and book-shops. His
"Biographical History of Philosophy" is thoroughly
readable and full of information, which is more than can
be said of philosophical works generally. Of his " Life

of Goethe," one of the very few masterly biographies, we
leave it to others to speak, though he did much there to

bring out the real importance of Goethe's botanical and
other scientific researches. Of his latest work, " Problems
of Life and Mind," we spoke at length on the appearance
of the volumes that have been published ; in these

volumes and in one or two letters and articles contributed

to our pages, Mr. Lewes was perhaps at his best as an
investigator in a department of science with which
we are cautious of interfering, but which has a strange

fascination for many thinkers. Altogether Mr. Lewes
filled an important and many-sided place in the intel-

lectual life of this country during his long career.

It is easy to say that a man of his unusual keen-

ness of mind might have achieved jjermanent great-

ness by concentrating his great store of energy in one
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particular direction ; but then he would not have been
the innately versatile George Henry Lewes. His
influence has been spread over a wide field, and has
been largely beneficial to progress and enlightenment

;

he nerer aimed, we believe, at piling up an enduring
monument to himself.

NOTES
Mr. E. J. Stoke, F.R.S., Astronomer-Royal at the Cape of

Good Hope, has been appointed to the Radcliffe Observatory,

Oxford, in place of the late Rev. R. Main.

Mr. William Spottiswoode, having been elected President

of the Royal Society on Saturday last, has resigned the office of

Secretary to the Royal Institution. At the meeting, on Monday
last, it was proposed that the Members of the Royal Institution

subscribe to present a bust of Mr. Spottiswoode to the Institu-

tion as a recognition of his valuable services as Treasurer and

Secretary successively.

We have already referred to the new Parkes Museum of

Hygiene, at University College, London, and we now earnestly

draw our readers' attention to the appeal made by the Executive

Committee for subscriptions towards an endowment, which is

absolutely necessary for the efficiency of the institution, in diffiising

the much needed knowledge of sanitary appliances and their uses.

Although quite in its infancy, the Parkes Museum contains

objects relating to life-protection, dietetics, clothing, furnishing,

engineering, and architecture—in fact, every branch of hygiene.

The library already consists of between 300 and 400 volumes,

exclusive of pamphlets. " It cannot be too widely knou-n," the

Executive Committee state, " that it is intended to extend the

benefits of the Museum to all classes, so that not only pro-

fessional men, but owners of property, employers of labour,

artisans, and others, both men and women, may be able to study
at their leisure the subjects in which they are most interested."

The Executive Committee, therefore, confidently appeal for

pecuniary support to all those who, while being interested in

technical education and sanitary science, have the inclination

and the means to give such assistance. The Committee will not
only be glad to receive subscriptions of money, but also books
and pamphlets in any language, statistical tables, maps, plans,

and other drawings, models, apparatus, or specimens illustrating

any branch of hygiene. Subscriptions may be paid to the
Treasurer, Mr. Berkeley Hill, 55, Wimpole Street, W. All
communications relating to the presentation of articles to the
Museum should be addressed to the Curator, ilr. Mark H.
Judge, Parkes Museum, University College, Gower Street, W.C.

The Daily AVii-j' New York correspondent telegraphs that
Mr. Edison announces that he has perfected a machine for
measuring the current used in the electric light. It consists

of an apparatus placed in every house lighted by electricity,

which registers the quantity of electricity consumed, and uses
for the purpose the one-thousandth part of the quantity con-
sumed in the building. Mr. Edison declares that his invention
of the light, including the arrangement for counteracting loss in
subdivision, is now completed. His experiments at present are
directed to reducing the cost. He has, he says, already brought
this decidedly below the cost of gas, and as soon as the minimum
IS reached, wiU make the results public. The Nnu York World
contains the following interesting details of Mr. Edison's
domgs :—" Dozens of workmen and machinists are hard at work
at Menlo Park on the new buUdings, the workshop bein<r now
almost ready for the roof. Mr. Edison said to a reporter for
the World, ' I don't know when I am going to stop makin-r im-
provements on the electric light. I've just got another one that
1 found by accident. I was experimenting with one of my

burners when I dropped a screw-driver on to it. Instantly the

light was almost doubled and continued to bum with the increased

power. I examined the burner and found it had been knocked

out of shape. I restored it to its original form, and the light was
decreased. Now, I make all my burners in the form accidentally

given to that one by the screw-driver. The result is that I caa

produce the amount of light given out by the first burner with

little more than half the power. It is almost impossible to cal-

culate with certainty the resources of my light, but I have
engaged a mathematician to work out the problem from mji

data.' On the whole, Mr. Edison states he is confident of

success, however much any one may be puzzled by his methods
or claims."

The Corporation of Liverpool have given notice that they

intend to apply in the ensuing Session for an Act authorising

the lighting of the public street, places, and buildings within

the borough by means of the electric light, " or otherwise than

by means of gas." The Corporations of Warrington, Derby,

South Shields, Leicester, Blackburn, Over Darwen, and Strat

ford-upon-Avon, in conjunction, in the latter borough, with the

Local Board of Health, ask for similar powers in the Bills which
they intend to promote.

The sLxth part of the Ulostrated work of C. J. Maynard on
the " Birds of Florida, and the Water and Game Birds of

Eastern North America," has just been published, and contains

three quarto plates, one of them representing sixty-six pecies

of ^gs.

Messrs. Macmillan and Co. will shortly publish "Notes
of a Naturalist on Board the Chailenger" by Mr. H. N. Moseley^

F.R.S., who was on the scientific staff of the expedition. The
work will be illustrated.

The zoological station of the Zoological Society of the Nether-

lands has published its third report. Dtudng the summer of 1878-

the station was erected on the Island of Terschelling, and
in the course of two months it was visited by ten zoologists.

This year the investigation of the Zuider-Zee was the principal

object kept in view, and for that purrose some fourteen dredging,

exctu^ions with the boat stationed in West-Terschelling for

laying buoys were organised. The station underwent np small

improvement, a nicely-organised aquarium-room being added ta
the main building. Here a small hot-air engine of about

xV-horse power (construction of D. W. van Rennes, Utrecht),

drives an air-forcing pump ; the compressed air gathered in a
white-iron box is distributed through numerous aquarium-vessels

by means of gmn-elastic tubes and small glass-canules. By
means of this arrangement even on hot days numerous animals
were kept ahve. The investigation of the Zuider-Zee not being
brought to a close, the Island of Terschelling wiU probably

next year see the station again erected in one of its picturesque

valleys.

At last week's meeting of the Paris Academy M. Pasteur

read a critical examination of the posthimious papers of Claude
Bernard, in which statements were made opposed to the con-

clusions reached by M. Pasteur. He regards the manuscript of

Bernard as a sterile attempt to substitute for M-eU-established

facts the deductions of an ephemeral system. " The errors,

however," M. Pasteur says, "of those who in the sciences have

accomplished a valiant career have only the philosophical in-

terest which attaches to the knowledge of otur human frailty."

The following are the probable arrangements of the Royal
Institution for the Friday Evening Meetings before Easter^

1879 :—January 17, Prof. Tyndall, "The Electric Light;"

January 24, Prof. W. E. Ayrton, " The Mirror of Japan and its

Magic Quality j " January 31, Mr. H. Heathcote Statham^
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*' The Logic of Architectural Design ;
" February 7, Rev, H. R.

Haweis, " Bells ; " February 14, Prof. G. Johnstone Stoney,

"The Story of the November Meteors;" February 21, Prof.

Roscoe, "A New Chemical Industry;" February 28, Sir

Wm. Thomson, " The Sorting Demon of Maxwell ;" March 7,

Prof. Huxley, LL.D., F.R.S. ; March 14, Mr. E. B. Tylor,

*'The History of Games;" March 21, Prof. Abel, C.B.,

F.R.S., " Recent Contributions to the History of Detonating

Agents ; " March 28, Sir Henry C. Rawlinson, K.C.B., D.C.L.,

"The Geography of^the Oxus, and the Changes of its Course at

different Periods of History ;
" April 4, Mr. Warren de la Rue,

D.C.L., F.R.S.

The Smithsonian Institution of Washington, U.S., has issued

a catalogue of their valuable publications, and a list of various

societies, journals, &c., with which they exchange publications.

The Institution is anxious to add to this list any societies with

which they have not hitherto been in'communication, and also the

names of specialists in all parts of the world. Communications

should be addressed to Dr. Spencer F. Baird, at the Institution.

The Rev. S. J. Whitmee writes us with reference to reports

which hate lately reached this countr}' of violent volcanic erup-

tions in the Society Islands, and also in the neighbourhood of

New Britain. "These," he says, "have not, however, been

confirmed, and from private information received from Tahiti, I

Iiear that nothing has occurred in the Society Islands like what

has been reported. From an Australian paper I saw a month

ag®, that the master of the brigxntine Matautu had found a vast

quantity of pumice-stone about the Ellice Islands. This is now
confirmed by the captain of the missionary barque John
Williams, who visited these islands in May and June last.

From his account, a brief notice of which appeared in the T%mes

last Friday, we learn that the pumice has reached the Ellice

group from another locality, and that there has been no eruption

in those islands. I give the following quotation from a notice

of the J-ohn Williams' voyage which appears in the Samoa

Times for July 27 :
—

' In the Gilbert group, although the

currents were somewhat irregular, the old strong easterly set

seems to prevail again. In fact, sometimes it was running at

the rate of thirty-six to forty-eight knots in the twenty-four

Jhours. . . . On the outward voyage {from Samoa), when

about 120 miles to the east of Nukulaelae, vast quantities of

pumice-stone were passed, and the shores of all the Ellice

Islands from Nukulaelae to Nintao and Nanumea are thickly

covered with it. It is no exaggeration to say that hundreds of

tons have been thrown up on every island. Stumps of trees and

thick bamboos with roots attached have been thrown up on

some of the islands. Early in May the brig Isabella, Everts,

master, from Sydney, called at Vaitupu, and there left a report

that there had been some volcanic eruption in the Society group.

One report even says that Raiatea and Borabora have been

destroyed, and 2,000 lives lost. There were also passed while

beating back (to Samoa) between Nukulaelae and Fakaofo, one

mdlili tree about eighty feet long, one cocoa-nut tree, and four

other gigantic forest trees, all evidently proofs that the story of

Capt. Evers is probably only too true. The pumice-stone began

to arrive on the Ellice Islands about the middle of April, and

continued till the middle of June. When first noticed there

was no seaweed growth on the pieces, and no barnacles, but by

the beginning of June this began to be plainly noticeable.

There is no trace of the pumice-stone in the Union or Gilbert

Groups, and the time of its arrival in the Ellice group will be

interesting to those who study the question of ocean currents.'

From the above remarks it would appear that the pumice is

supposed to have arrived from the east, and it is taken for

granted that it has come from the Society Islands. But it is at

least doubtful whether any eruption has taken place there. And,

at a date later than that given as the time when the pumice ceased

to reach Vaitupu, the John Williams met with trees far to the

east of that island. If it had come from the east, surely some
would have been seen also about the Union or Tokelau Islands.

We must wait for further information as to where the eruption

took place ; but I am inclined to think it must have been to the

west of the Ellice Islands.'

'

We hear that M. Mannheim is engaged upon the preparation

of a work entitled " Geometric Cinematique." Hitherto our

acquaintance with this important subject has been derived from
Italian and German works, or these translated into French. M.
Mannheim's ability as a geometer leads us to expect he will

produce an elegant treatise on this branch of geometry.

According to the report for 1877 recently issued, made by
Dr. Corfield, the Medical Officer of Health for St. George's, the

death-rate for the parish in that year was as low as I7'46, Of
the three sub-districts into which the parish is divided Hanover

Square had a rate of i6'58, Mayfair of I3'04, and Belgravia of

l8*70. The rate for the whole parish (i7'46), with a calculated

population of 91,037 is compared with some of the twenty-two

"other large towns of the United Kingdom." Portsmouth has

the lowest rate (17*4), which is therefore just under, Brighton

with 187 coming next. No foreign town has so low a death

rate as St. George's parish, the nearest known approach being

Philadelphia (i8*8). Dr. Corfield has calculated the mean dura-

tion of life in the parish and in each of the sub-districts for 1877.

For the whole parish it was 49*52 years, for Hanover Square

sub-district 56*63, for Mayfair 62*66, and for Belgravia 45*53.

The mean duration in the 22 towns on which the Registrar-

General reports was (including London) 34*2.

Prof. E. Morren's useful " Correspondance Botanique " is

continually increasing in size. This year it occupies 150 pages^

against 92 last year. The principal increase is in the American
department, which is much fuller and more complete than it has

been before. But in Europe also there is an increase in the

number of names, partly due no doubt to more accurate informa-

tion, but partly also, we may hope, to an actual increase in the

number of workers in botanical science. It is a significant fact

that while second and third class university towns in Germany or

Italy number their six or eight working botanists, mostly attached

to the university, the number of names given under the heads ot

Oxford and Cambridge together is five.

The Golos publishes the following telegram from Tiflis, dated

November 27:—"Telegraphic intelligence received to-day

states that this morning at two o'clock a severe earthquake wai

experienced at Suram and Borjom. A frightful rumbling noise

was heard during the earthquake, accompanied [by a shock so

severe that people were thrown from their beds. Nothing

similar has occurred in the district before."

Yesterday M. Bardoux, Minister of Public Instruction, laid

the first stone of _the ,new practical school of the Faculty of

Medicine in Paris.

The Commission for the reception of the great reflector at

the Paris Observatory have assented to its reception, although

the mirror cannot be used in its full breadth without being dia-

phragmised at the circumference. It is stated, moreover, that

the instrument can be used only on a very few days in the year

in the atmosphere of Paris, and that reflectors are decidedly

unmanageable except under special circumstances. It remains

to be~explained, then, how Lord Rosse and the great Herschel

could manage to make so many interesting discoveries with

instruments declared so unsuitable for celestial observations.

The Paris Observatory being no more intrusted with the care

of publishing the International Bulletin of Meteorology, which

has been taken over to the rue de Grenelle by the Central
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Bureau, the Paris Press are 'deprived of all the documents for

current meteorology which were put at their disposition by M.
Leverrier.

We are informed that Admiral Mouchez has signed with M.
Martin the contract for the polishing of the great lens of the

!jreat refracting telescope prepared by M. Leverrier. The
lamp, of 75 centimetres diameter, has been placed in the

hands of M. Feil, the glass founder, to repair a few defects

which have been detected. This operation is done by cutting

out the defective' parts and heating the glass to a state of

liquidity. This process is sometimes used for central parts with

success. Guinault, the originator of the process used now for

glass -founding, is said to have so mended eighteen times one of

the most celebrated glasses^ produced by him at the end of the

last century.

We regret to announce the death of Dr. Eugen von Gorup
Besanez, Professor of Chemistry at Erlangen University, and

author of an excellent chemical handbook in three volumes. He
had attained the age of sixty-two years.

BentleyandTrimen's "Medicinal Plants" has now reached

its thirty-fifth number, and maintains in every way the excellent

promise with which it started. Both the letterpress and the

illustrations are of sterling quality, and the work, when com-

plpted, will be a complete repertorium for the botanico-medical

student.

Near the Rhinefall at Schaflfhausen a cave has been dis-

covered which was evidently used as a dwelling-place in prehis-

toric times. Flints, broken jars, and bone rests were found in

it. The jars were partly of Celtic and Roman origin.

We have on our table the following works :
—"Six Months

in Ascension," by Mrs. Gill, John Murray; "Robert Dick,

Geologist and Botanist," by Dr. Smiles, John Murray ;
" Pocket

Book for Chemists," by Thomas Bayley, E. and F. H. Spon
;

*'The Mollusca of ^the Firth of Clyde," by Alf. Brown, Hugh
Hopkins ; " A Visit to South America," by Edwin Clark, Dean
and Son; "Coal: its History and Uses," Edited by Prof.

Thorpe, F.R.S., Macmillan and Co. ;
" Bau des Eozoon Cana-

dense," by Karl Mobius, Theodore Fischer; "Flowers, and
their Unbidden Guests," Translated by W. Ogle, Kegan Paul

;

" Vogelbilder aus fernen Zonen," by Dr. Ant. Reichenon,

Theodore Fischer; "Dictionary of Scientific Terms," by
William Rossiter, W. Collins and .Sons ; "On Foot in Spain,"

by J. S. Campion, Chapman and Hall; " Elementary Geometry
Books," i.-v.. Fourth Edition, by J. M. Wilson, Macmillan and
Co. ; "Treatise on Chemistrj'," vol. ii., part i, by Professors

Roscoe and Schorlemmer, Macmillan and Co. ;
" The Magic

Lantern Manual," by W. J. Chadwick, F. Warne and Co.
;

*' The Localisation of Cerebral Disease," by Dr. Ferrier,

Smith, Elder, and Co. ;
" Cassell's Natural History," vol. ii..

Edited by P. Martin Duncan, F.R.S., Cassell, Fetter, and
Galpin.

The additions to the Zoological Society's Gardens during the
past week include a Macaque Monkey {Macacus cynomolgus)
from India, presented by Dr. Whately, R.N. ; a Brazilian Tree
Porcupine {Sphingtirtis prehmsihs) from Trinidad, presented by
Dr. J. F. Chittenden, jun, ; a Common Peafowl {Pavo cristatus)
from India, presented by Mrs. Russ ; two Common Cormorants
KPhahurocorax carlo), British, presented by Mr. Frank Buck-
land, F.Z.S.

; a Water Rail {Rallus aquaticus), British, pre-
sented by Mr. W. Thompson ; a Black Lemur {Lemur viacaco)
from Madagascar, a Rufous-vented Guan {Pauhpe cristata) from
Central America, purchased ; a Red Kangaroo {Macropus rufus),
born m the Gardens.

ROYAL SOCIETY^THE PRESIDENTS ANNI-
VERSARV ADDRESS ^

Gentlemen,
A T the conclusion of this, the fifth and last year during which
^"^

I shall have held the most honourable office of your
president, I have the gratifying assurance that the commimica-
tions made to the Society and its publications have in no respect
fallen off in scientific interest and value. We have not, indeed,
been called upon to undertake during the past year such
responsible and time-absorbing duties in behalf of the Govern-
ment as the Polar, Circumnavigation, Transit of Venus, and
other Committees demanded of us during the previous foiu: years

;

but some of the results already achieved by those expeditions
have been contributed to our publications, and we are in

expectation of more. It is also with satisfaction that I can refer

to the good attendance at our evening meetings, soirees, and
reunions, as e^•idence of the interest taken in our proceedings by
the Fellows generally and their friends.

Before proceeding to touch upon some of the advances made
in science during the last few years, I have, as heretofore, to

inform you of the Society's condition and prospects, and of those

duties undertaken by its Council, for information as to which
non-resident Fellows look to the annual address.

The loss by death of Fellows, twenty-one in number, is but
little short of last year's rate, while that of Foreign Fellows (six)

is twice as great as last year. On the home list is Sir George
Back, the last, with the exception of our late venerable Presi-

dent, Sir E. Sabine, of that celebrated band of Arctic voyagers
which during the early part of the centurj- added so much to our
renown 'as navigators and discoverers. Sir George was fiirther

the companion of Franklin and Richardson in that overland
journey to the American Polar Sea, in which human endurance
was tried to the uttermost compatible with human existence, and
the modest but thrilling narrative of which, by the first-named

officersjjwill ever hold a unique place in the annals of scientific

discovery. Of Indian explorers no less than four have been
taken away, namely. Col. Sir Andrew Waugh, for many years

Director of the Great Trigonometrical Survey of India ; and
shortly afterwards his successor, CoL Montgomerie ; Dr. Old-
ham, for a quarter of a century the Director of the Geological

Society of India ; and Dr. Thomas Thomson, my fellow-traveller

in the Himalaya, the narrative of whose explorations in Western
Tibet contains the first coimected account of the physical and
natural features ofi that remote and difficult countrj'. Lieut.-Gen.
Cameron survived but for one year our late Fellow, Sir Henry
James, his predecessor in the Direction of the Ordnance Survey
of Great Britain. In the Rev. James Booth we have lost a
mathematician of high attainments, and the author of many con-
tributions to oiu- own and other scientific journals. The Rev. W.
B, Clark, of New South Wales, wrote many papers abounding in

excellent obser\ations on Meteorology and Geology, especiidly

made in England, the Cape of Good Hope, Australia, and the

Pacific. The Rev. R. Main,";the Director of the Radcliffe Obser-
vatorj', at Oxford, was'a very eminent astronomer, and for nearly

half a century .an indefatigable author. Lastly, Earl Russell, the

distinguished statesman and the earnest advocate, whether in the

Government or in Parliament, of every measure for the promo-
tion of scientific inquiry.

Of Foreign Fellows our losses are a great chemist in Becquerel,

of Paris, whose election took place upwards of forty years ago ;

a great physiologist in Claude Bernard, also of Paris ; the father

of mycology, and for long the patriarch of Scandinavian
botanists, Elias Fries ; a most distinguished physicist and the

recipient of both a Rumford and Copley medal in Regnault ; a
veteran anatomist in Weber ; and in Secchi, of Rome, an astro-

nomer of astonishing activity, the author of more than three

hundred separate contributions to the science of which he was so

great:an ornament.

In matters of finance I may with satisfaction refer you to our
treasurer's balance-sheets.

It will be in your recollection that Mr. T. J. PhiUips • Jodrell

placed in 1874 a sum of 6,000/. at the disposal of the Society,

with the view of its being devoted to the encouragement of scien-

tific research by periodical grants to investigators whom your

Council might think it expedient thus to aid. Shortly after the

receipt of this munificent gift, the Government annoimced its

' Address of Sir Joseph Hooker, C.B., K.CS.I., the President, delivered

at the Anniversary Sleeting of the Reyal Society, on Saturday, November
30, 1873.
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intention of devoting annually for five years 4,000/. to the same
object, thus anticipating the special purpose which Mr. Jodrell

had in view. Thereupon, with that gentleman's consent, his

donation was temporarily funded, and the proceeds applied to

the general purposes of the Society until some other scheme for

its appropriation shall be approved. In April last I received a

further communication from Mr. Jodrell, declaring it to be his

wish and intention that, subject to any appropriation of the sum
which we might, with the approval of the Society, make during
his lifetime, it should immediately on his death be incorporated

with the Donation Fund, the annual income in the meantime going

to the general revenue of the Society. Upon this subject I have
now to state that since the receipt of that letter Mr. J odrell has

approved of 1,000/. of the sum being contributed to a fund
presently to be mentioned.

I have also to inform you of a check for 1,000/. having been
placed in my hands by our Fellow, Mr. James Young, of Kelly,

to be expended in the interests of the Society in such manner as

I should approve.
Mr. De La Rue, to whose beautiful experiments I shall have

occasion to refer, has presented to the Society both the letter-

press and the exquisitely engraved facsimiles of the electric

discharges described in his and Dr. Hugo Miiller's paper, and
which have appeared with that paper in the Transactions.

Our Fellow, Dr. Bigsby, has presented seven copies of his

"Thesaurus Devonico-carboniferus " for distribution, and they

have been distributed accordingly.

A very valuable addition to our gallery of deceased eminent
Fellows has been the gift, by Mr. Leonard Lyell, of a copy in

marble, by Theed, of the bust of his uncle, the late Sir Charles

Lyell, F.R.S., together with a pedestal. This is the best like-

ness of the late eminent geologist that has been executed, and is

in every respect a satisfactory one.

I have the gratification of announcing to you, that through
the munificence of a limited number of Fellows, means have
been advanced for reducing the fees to which all ordinary

Fellows in future elected will be liable. That these fees, though
not higher than the most economical expenditure on the part of

the Society for its special purposes demanded, were higher than
it was expedient to maintain if any possible means for reducing

them could be obtained, was not only my own opinion but that

of many Fellows. They exceed considerably those of any other

scientific society in England or abroad ; their amount has occa-

sionally prevented men of great merit from having their names
brought forward as candidates, and they press heavily, especially

upon those who, with limited incomes, have other scientific

societies to subscribe to. Nor does it appear to me as otherwise

than regrettable that so high an honour as Fellowship of the

Royal Society, the only one of the kind in England that is

limited as to the number annually elected, and selective in

principle, should be attainable only at a heavy pecuniary expen-
diture. It is true that our Fellows receive in return annually
volumes of publications of great value to science generally ; but
these treat of so many branches of knowledge that it is but a

fraction of each that can materially benefit the recipient, while
their bulk entails an additional expenditure ; and now that the

individual papers published in the Transactions are separately

obtainable, the advantages of Fellowship are less than they were
when to obtain a treatise on his own subject a specialist had
either to join the Society, or to purchase a whole volume or a

large part of it annually.

It was not, however, till I had satisfied myself that the annual

income of the Society, though not ample, was sufficient for its

ordinary purposes, that its prospects in other points of view were
good, and that the expenditure upon publication was the main, if

not the sole, obstacle to a reduction of fees, that I consulted your
treasurer on the subject of taking steps to attain this object.

My first idea was to create, by contributions of small amount,
a fund, the interest of which should be allowed to accumulate

;

and when the income of the accumulated capital reached a
sufficient amount to enable the Society to take the step without
loss of income, to reduce either the entrance fee or annual con-
tribution ; and to which fund Mr. Young's gift should be
regarded as the first donation.

This propoi^l was in so far entertained by your Council that

they resolved'to establish a Publication Fund, and to place Mr.
Young's gift to the credit thereof ; and further, appointed a
committee to consider and report upon the Statutes of the Society
concerning the fees.

The movement, once set on foot, met with an unexpectedly

enthusiastic reception ; several Fellows, with the best means of
forming a judgment, not only approved of it, but offered liberal

aid, urging that the reduction of fees should be the first and im-
mediate object, and that, if such a course were thought de-

sirable, the means of carrying it out would surely be forth-

coming. On this your Treasurer prepared for my consideration

a plan for raising io,occ/., the sum required for effecting any
material reduction ; and we resolved to ascertain by private in-

quiry whether so large an amount could be obtained.

Here again our inquiries were responded to in a spirit of, I

may say, unexampled liberality : in a few weeks upwards of

8,000/. was given or promised by twenty Fellows of the Societyj

and I need hardly add that the remaining 2,000/. was contributed

very shortly afterwards.

At a subsequent meeting of the Council it was resolved :

—

I.—That the sums referred to as the Publication Fund>
as well as those received or that may be hereafter received,

for the purpose of relieving future ordinary Fellows from
the Entrance Fee, and for reducing their Annual Contribu-

tion, be formed into one fund.
2.—That the Entrance Fee for ordinary Fellows be hence-

forth abolished ; and that the Annual Contribution for

ordinary Fellows hereafter elected be three pounds (3/.).

Also, that the inconie of the Fund above-mentioned be
applied, so far as is requisite, to make up the loss to^ the

Society arising from these remissions and reductions.

3.—That the account of this Fund be kept separate ; and
that the annual surplus of income, after providing for the

remission and reduction above recommended, be re-invested,

until the income from the Fund reaches 600/. So soon as

the annual income reaches this amount, any surplus of

income in any year, after providing for the remission and
reduction above-mentioned, shall be available, in the first

instance, in aid of publication and for the promotion of

research.

A list of subscribers to this Fund will be placed in the hands
or every Fellow, with the information that it will be kept open
for future contributions, in the interests of research and of tlie

Society's publications. I hope that it will be largely and speedily

augmented, and that it may eventually reach an amount which
will provide us with the means of accomplishing as much as is

eiifected by the Government Fund, upon our own sole and undi-

vided responsibility. I must not conclude my notice of this

movement without a mention of those whose encouragement and
liberality have most largely promoted it ; and first of all, Mr.
Spottiswoode, to whose counsel and active co-operation through-

out, its success is mainly due ; Messrs. Young's and Jodrell's

contributions have already been alluded to, they have been sup-

ported by others :—2,000/. from Sir Joseph Whitworth, i,coo/.

from Sir W. Armstrong, and 500/. each from His Grace the

Duke of Devonshire, Mr. De La Rue, Messrs. Spottiswoode and
Eyre, Dr. Siemens, and the Earl of Derby, and 250/. from Dr.

Gladstone. The balance is the joint contributions of thirty-two

Fellows.

I have to mention your obligations to Dr. W. Farr for the

labour he has bestowed on ascertaining these vital and other

statistics of the Society, upon an accurate knowledge of which
the calculations for the reduction of fees had to be based ; and
to Mr. Bramwell for constructing a table showing to what extent

the above changes will affect the Society's present and future

income. It may interest you to know that the contributions of

ordinary Fellows in future to be elected, is but little over that

which was required of all Fellows from the very commencement
of the Society's existence, namely, is. per week, and that the

last Fellow who paid that sum died in 1869. So recent (1823)

has been the augmented scale of payment in force up to the

present date.

Looking back over the five years during which I have occu-

pied this chair I recognise advances in scientific discovery and

research at home and abroad far greater than any previous semi-

decade can show. I do not here allude to such inventions as the

telephone, phonograph, and microphone, wonderful as they are,,

and promising immediate results of great importance to the com-

munity, nor even to those outcomes of great research and high

attainments, the harmonic analyser of Sir W. Thomson, the

radiometer and otheoscope of Crookes, the bathometer and

gravitation meter of Siemens, but to those discoveries and

advances which appeal to the seeker of knowledge for its own
sake, whether as developing principles, suggesting new fields of
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research, or awakening attention to hitherto unseen or unre-

cognised, or unexplained phenomena of nature.

In the foremost rank as regards the magnitude of the under-

takings and the combination of means to carry them out, nothing

in the history of physical science can compare with the Transit

of Venus Expeditions. To observe the transit of Veaus various

nations of Europe and the United States competed as to the

completeness of the expeditions they severally equipped. The
value ^ of the solar parallax cannot be ascertained until the re-

sults of all the expeditions are taken into account, when it will

have an international claim to acceptance. But ad\-ances in this

direction will not have ended here, the very difficulties attending

the observation of the transit of Venus, having directed attention

to the method originally su^ested by the Astronomer-Royal in

1857, of obtaining the solar parallax from the diurnal parallax

of Mars at its opposition.

Mr. Gill, by the skilful employment at Ascension Island of

the heliometer lent by Lord Lindsay, has greatly increased the

accuracy of the method by which the necessary star comparisons
with Mars are made, and there is every reason to believe that

the results of his observations, which are now in course of re-

daction, will be very satisfactor}'.

Within the last two years a remarkable addition has been
made to the number of members of the solar system by Prof.

Asaph Hall's discovery of the satellites of Mars ; and more re-

cently, during the solar eclipse which was visible in America, by
Prof. Watson's detection of planetary bodies within the orbit of
mercurj'.

In 1876 Schmidt recorded an outburst of light in a star in

Cygnus, which showed a continuous spectrum containing bright
lines similar to those of the remarkable star of 1866. As the
star waned the continuous spectrum and bright lines faded, all

but one bright line in the green, giving the object the spectrosco-

pic appearance of a small gaseous nebula.

Great progress has been made during the last five yeai^ at

Greenwich in the method of determining the motions of the
heavenly bodies by the displacement of the line^ in their spectra,

as first successfully accomplished by Mr. Huggins in 1868. Not
only do the results obtained by the stars observed at Greenwich
agree with those of Mr. Hu;^ins, as satisfactorily as can be
expected in so delicate an investigation, but the motions of
seventeen more have been determined ; whilst the trustworthi-
ness of the method has been shown by the agreement of the
values for the rotation of the sun and the motions of Venus,
with the known movements of these bodies. Mr. Huggins has
also obtained photographs of the spectra of some of the brighter
stars, which give well-defined lines in the violet and ultra-violet

parts of the spectrum. These spectra have already shown
alterations in the lines common to them and the sun, which are
of much interest.

In solar physics, which afford remarkable evidence of Mr.
Lockyer's energetic labours in this countrj- and Mr. Tanssen's in
France, I must mention our Foreign Member's wonderful photo-
graphs of the sun, wherein the minutest of the constant changes
in the granulations exhibited on its surface (and which vary in
size from yV of ^ second to 3 or 4 seconds) can be studied in the
future from hour to hour and day to day ; as can also their
different behaviour at different periods of fi-equency of sun-
spots.

Before dismissing this fruitful field of research, I must allude
to Mr. Lockyer's discovery of carbon in the sun ; and to his
announced but not yet published observations on the changes
and modifications of spectra under different conditions, some
of which he even regards as indicating the breaking up of the
atoms of bodies hitherto regarded as elementary.
Some important investigations on the electric discharge have

been communicated to the Society by Messrs. De La Rue and
Miiller, and by Mr. Spottiswoode. These, prosecuted by
different means, tend to limit the possible causes of the stratifi-
cation observed in discharges through vacuum tubes. They also
point to the conclusion that this phenomenon is in a great
measure due to motions among the molecules of the residual
gas which themselves become vehicles for the transmission
of electricity through the tube. It is weU known that gases

« The Astrcnomer-Royal informs me that Capt. Tupman. who has takea
tne FnnciFal share m the supenntendcnce of *he calculation, fixes pro-
visionally on a mean parallax of 8"

-8455. corresponding to a distance of
52.400,000 Br t.sh miles, but that the obsenations would be fairiy satUfied
*y any parallax between 8"-82 and 8"-83, which io distance produces a
r^n^n?! 1

92.°*4,ooo and 92.770,000 miles, differing by 726,000 miles,a quaat.ty ahaost equal to the sun s d.ameter.

at atmospheric pressure offer great resistance to the passage of
electricity ; and that this resistance diminishes (to a certain

limit, different for different gases) with the presstire. And the
researches in question appear to show that the discharge, mani-
festly disruptive at the higher pressures, is really also disruptive

even at pressures when stratification takes place. The period
of these discontinuous discharges has not yet been the subject of
measurement, but it must, in any case, be of a very high order

.

Under the auspices of the Elder Brethren of the Trinity House,
and as their scientific adviser. Prof. Tyndall has conducted an
investigation on the acoustic properties of the atmosphere. The
instruments employed included steam whistles, trumpets, steam
syrens, and guns. The propagation of sound through fog
was proved to depend not upon the suspended aqueous [>articles,

but upon the condition of the sustaining air. And as air of
great homogeneity is the usual associate of fog, such a medium
is often astonishingly transparent to sound. Hail, rain, snow,
and ordinary misty weather, were also proved to offer no sensible

obstruction to the passage of sound. Every [phenomenon ob-
served upon the large scale was afterwards reproduced experi-

mentally. Clouds, fumes, and artificial showers of rain, hail,

and snow- were proved quite ineffectual to stop the sound, so
long as the air was homogeneous, while the introduction of a
couple of burners into a space filled with acoustically transparent

air soon rendered it impervious to the waves of sound. As long
as the continuity of the air in their interstices was preserved, the

sound-waves passed freely through silk, flannel, green baize,

even through masses of hard felt half an inch in thackness, the
same sound-waves being intercepted by goldbeater's skin. A
cambric handkerchief which, when dr>', offered no impediment
to their passage, when dipped into water became an impassable
barrier to the sound-waves.

Echoes of extraordinary intensity were sent back from non-
homogeneous transparent air ; while similar echoes were after-

wards obtained from the air of the laboratory, rendered non-
homogeneous by artificial means. Detached masses of non-
homogeneous air often drift through the atmosphere, as clouds
pass over the face of the sky. This has been proved by the
fluctuations obser\'ed with bells having their clappers adjusted
mechanically, so as to give a uniform stroke. The fluctuations

occiir only on certain days ; they occtir when care has been
taken to perfectly damp the bell between every two succeeding
strokes ; and they also occur when the direction of the sound is

at right angles to that of the wind. Numerous observations
were also naiade on the influence of the wind, the results obtained
by previous observers being thereby confirmed. From his own
observations, as well as from the antecedent ones of Mr.
Alexander Beazeley and Prof. Osborne Reynolds, Prof. Tyndall
concludes that the explanation of this phenomenon given by
Prof. Stokes is the true one.

Turning now to biological branches of science, I find that the
discoveries and researches of the past five years in this department
also are far in advance of those of any previous period of equal
length. The Challenger Expedition was, in point of the
magnitude of the undertaking and completeness of its equipment,
the rival of that for obser\-ing the Transit of Ventis. Its general
results, as far as hitherto made known, have been dwelt upon at

length in my previous addresses, and the publication of them in

detail is being rapidly pushed forward. Some very important
papers by Mr. Moseley on the corals collected on the voyage
have indeed been published in our Transactiotu with admirable
illustrations by himself.

To the botanist and geologist no subject has a greater interest

than that of the conditions under which the successive floras,

which inhabited the polar area, existed and were successively

dispersed over lower latitudes previous to their extinction, some
in toto and over the whole globe, whilst others, though extinct

in the regions where they once flourished, exist now only in lower
latitudes under identical or under representative forms. It is only
during the last few years that, thanks to the labours of those en-

gaged in systematic botany in tracing accvirately the directions of
migrations of existing genera and species, and in determining the

affinities of the extinct ones, and of pabeontologists in referring

the latter to their respective geological horizons, that any material

advance has been made towards a knowledge of the origin and
distribution of earlier and later Floras. I caimot better illustrate

the condition of this inquiry than by calling your attention to

two most recent publications on the subject, which have both
appeared within the last few months.
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As a contribution to the principles of geogi'aphical botany,
Comte Gaston de Saporta's essay, entitled " L'Anciennc Vegeta-
tion Polaire " (which appeared in the Coinptes Rendus of the

French International Geographical Congress) is a very suggest-

ive one, and, having regard especially to its author's eminence as

a geologist and palaeontologist, is sure to command attentive

study. Although it may be argued that neither solar nor terres-

trial physics, nor geology, nor palaeontology are in a sufficiently

advanced condition to warrant the acceptation as altogether es-

tablished truths of all conclusions advanced in it, still the array
of facts adduced in evidence of these conclusions is very imposing,
while the ability and adroitness with which they are brought to

bear on the subject are almost worthy of the great French genius

whose speculations from the starting-point of the theory, which is

that life appeared first in the northern circumpolar area of the

globe, and that this was the birthplace of the first and of all

subsequent floras.

I should premise that Count Saporta professedly bases his

speculations upon the labours of his friend. Professor Heer,
whose reasonings and speculations he ever puts forward with
generous appreciation, while differing from him wholly on the

subject of evolution, of which he is an imcomprising supporter,

Professor Heer holding to the doctrine of the sporadic creation of
species.

In his " Epoques de la Nature" Buffon argues that the cool-

ing of the globe, having been a gradual process, the polar regions

must have been the first in which the heat was sufficiently mode-
rate for life to have appeared upon it ; that other regions being
as yet too hot to give origin to organised beings, a long period
must have elapsed, during which the northern regions, being no
longer incandescent, as they and all others originally were, must
have had the same temperature as the most tropical regions now
possess.

Starting from this thesis. Count Saporta proceeds to assume
that the termination ot the azoic period coincided with a cooling

of the water to the point at which the coagulation of albumen
does not take place ; and that then organic life appeared, not in

contact with the atmosphere, but in the water itself. Not only
does he regard life as originating, if not at the North Pole, at

least near to it, but he holds that for a long period life was active

and reproductive only there. In evidence of this he cites various

geological facts, as that the older, and at the same time the

richest, fossiliferous beds are found in the cool latitudes of the

North, namely in lats. 50° to 60", and beyond them. It is in the

North, he says, that Silurian formations occur, and though they
extend as far south as lat. 35° N. in Spain and America, the most
characteristic beds ai^e found in Bohemia, England, Scandinavia,

and the United States. The Laurentian rocks again, he says,

reach their highest development in Canada, and palaeozoic rocks
cover a considerable polar area north of the American great lakes,

and appear in the coasts of Baffin's Bay, and in parts of Green-
land and Spitzbergen. It is the same with the Upper Devonian
and marine carboniferous beds preceding the coal formations ;

these extend to 76° N. in the polar islands and in Greenland, and
to' 79° N, in Spitzbergen, and he adds that M. d'Archiac has long

ago remarked that, though so continuous to the northward, the

coal-beds become exceptional to the southward of 35° N.
Hence Count Saporta concludes that the climatic conditions

favourable to the formation of coal were not everywhere pre-

valent on the globe, for that while the southern limit of this

formation may be approximately drawn, its northern must have
extended to the Pole itself.

I pass over Saporta's speculations regarding the initial condi-

tions of terrestrial life, which followed upon the emergence of the
earlier stratified rocks from the Polar Ocean, and proceed to his dis-

cussion of the climate of the carboniferous epoch as indicated by the
characters of its vegetation, and of the conditions under which
alone he conceives this can have flourished in latitudes now con-
tinuously deprived of solar light throughout many months of the
year. In the first place, he accepts Heer's conclusions (founded
on the presence of a tree-fern in the coal measures specifically

similar to an existing tropical one), that the climate was warm,
moist, and equable, and continuously so over the whole globe,

without distinction of latitude. This leads him to ask whether,
when the polar regions were inhabited by the same species as

Europe itself, they could have been exposed to conditions which
turned their summers into a day of many months' duration, and
their winters into a night of proportional length ?

A temperature so equable throughout the year as to favour a
rich growth of cryptogamic plants, appears, he says, to be at

first sight incompatible with such alternating conditions (as a
winter of one long night and a summer of one long day) ; but
equability, even in high latitudes, may be produced by the effect

of fogs due to southerly warm oceanic currents, such as bathe
the Orkneys and even Bear Island (in lat. 75° N.), and render
their summers cool and winteis mild. To the direct effects

of these he would add the action of such fogs in preventing
terrestrial radiation, and hence the cold this produces ; and he
would further efface the existing conditions of a long winter

darkness by the hypothesis that the solar light was not, during
the formation of the coal, distributed over the globe as it now
is, but was far more diffusive, the solar body not having yet

arrived at its present state of condensation.

That the polar area was the centre of origination for the

successive phases of vegetation that have appeared in the globe
is evidenced, under Count Saporta's view, by the fact that all

formations, carboniferous, Jurassic, cretaceous, and tertiary,

ai-e alike abundantly represented in the rocks of that area, and
that, in each case, their constituents closely resemble that of

much lower latitudes. The first indications of the climate cooling

in these regions is afforded by Coniferce, which appear in the polar

lower cretaceous formations. These are followed by the first

appearance of dicotyledons with deciduous leaves, .which again

marks the period when the summer and winter season first

became strongly contrasted. The introduction of these

(deciduous-leaved trees) he regards as the greatest revolution in

vegetation that the world has seen ; and he conceives that once

evolved they increased, both in multiplicity and diversity of

form, with great rapidity, and not in one spot only, and
continued to do so down to the present time.

Lastly, the advent of the miocene period, in the polar area,

was accompanied with the production of a profusion of genera,

the majority of which have existing representatives which must

now be sought in a latitude 40° further south, and to which

they were driven by the advent and advance of the glacial cold ;

and here Count Saporta's conclusions accord with those of

Prof. A. Gray,' who first showed, now twenty years ago,

that the representatives of the elements of the United States

flora previously inhabited high northern latitudes, from which

they were driven south during the glacial period.

Perhaps the most novel idea in Count Saporta's 'essay is that

of the diffused sunlight which (with a densely clouded atmo-

sphere), the author assumes to have been operative in reducing

the contrast between the polar summers and winters. If it be

accepted it at once disposes of the difficulty of admitting that

evergreen trees survived a long polar winter of total darkness,

and summer of constant stimulation by bright sunlight ; and if,

further, it is admitted that it is to internal heat we may ascribe •

the tropical aspect of the former vegetation of the polar region,

then there is no necessity for assuming that the solar system at

those periods was in a warmer area of stellar space, or that the

position of the poles was altered, to account for the high tempera-

ture of pre-glacial times in high northern latitudes ; or, lastly,

that the main features of the great continents and oceans were

very different in early geological times from what they now are.

Count Saporta's views in certain points coincide with those of

Prof. Le Conte of California, who holds that [the uniformity

of climates during earlier conditions of the globe is not explicable

by changes in the position of the poles, but is attributable to a

higher temperature of the whole globe, whether due to external

or intern al'causes, to the gi-eat amount of carbonic acid and water

in the atmosphere, which would shut ;in and accumulate the

sun's heat, according to the principles discovered by Tyndall and

applied by Sterry Hunt in explanations of geological times,

and possibly to a warmer' position in stellar space, a more

uniform distribution of surface temperature, and a different dis-

tribution of land and water.
^

Before ' Count Saporta's essay had reached this ;C0untry -

another continuation of the subject of the origin of existmg

floras had been communicated to our own Geographical Society,

by Mr. Thiselton Dyer in a lecture on " Plant Distribution as a

Field for Geographical Research." Mr. Thiselton Dyer's order

of procedure is the reverse of Count Saporta's, and his method

entirely different. He first gives a very clear outline of the

distribution of the principal existing floras of the continents and

iProfessor Jos. Le Conte, in Nature, vol. xviii. p. 668.

2 Count Saporta's essay was presented to the International Congress of

Geographical Science which met in Paris in 1875, and was not received m
England till the autumn of 1878, though it bears date of 1S77 on the title
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islands of the globe, their composition, and their relations to

one another, and to those of previous geological epochs. He
then discusses the views of botanists respecting their origin and
distinctive characters, and availing himself of such of their

hypotheses as he thinks tenable, correlates these with those of

palxontologists, and arrives at the conclusion *
' That the northern

hemisphere has always played the most important part in the

evolution and distribution of new vegetable types, or in other

words, that a greater number of plants has migrated from north

to south than in the reversed direction, and that all the great

assemblages of plants which we call floras, seem to admit of

being traced back at some time in their history to the northern

hemisphere." This amount of accordance between the results

of naturalists working wholly independently, from entirely

different standpoints, and employing almost opposite methods,
cannot but be considered as veiy satisfactor}-. I will conclude by
observing that there is a certain analogy between two very salient

points which are well brought out by these authors respectively.

Count Saporta, looking to the past, makes it appear that the

fact of the several floras which have flovurished on the globe

being successively both more localised and more specialised, is in

harmony with the conditions to which it is assumed, our globe has
been successively subjected. Mr. Dyer, looking to the present,

makes it appear that the several floras now^existing on the globe,

are in point of affinity and specialisation, in harmony with the
conditions to which they must have been subjected during recent

geological time on continents and islands w ith the configuration

of those of our globe,

{To he cojititmed.)

HAECKEL ON THE LIBERTY OF SCIENCE
AND OF TEACHING-*-

pROF. HAECKEL has recently published his reply to the
* address on " The Liberty of Science in the Modern State,"

delivered at last year's meeting of the German Association, by
Prof. Yirchow. If we enter into this subject at greater length

than is our custom with pamphlets we do so mainly from a

sense of common fairness to both parties, since we reproduced
Prof. Virchow's address in extenso (Nature, vol. xvii. pp. 72,

92, and III). We shall, however, confine ourselves merely to

stating Prof. Haeckel's views on the subject, and leave it to our
readers to judge of the value of his remarks for themselves.

In the preface to the little book before us Prof. Haeckel states

that the general views developed by Yirchow are in such com-
plete contrast to his own that no reconciliation of the two is

possible. Yet he refrained for a considerable time from pub-
lishing his reply ; and this for two reasons. On the one hand,
he thought he might safely leave the judgment of the strife

between them to the future ; first, because the evolution theory,

which Yirchow attacks, has, de facto, become the basis of bio-

logical science of the present day ; secondly, because Yirchow's
objections to the theory of descent have been so frequently and
thoroughly refuted that it seemed superfluous to refute them
again. On the other hand, he felt great reluctance in opposing
a man whom a quarter of a century ago he honoured as the
reformer of medical science, and whose pupU and zealous

admirer he was for many years.

"The more I for years regretted Yirchow's position as the
enemy of our new evolution theorj', and the more I was
challenged to reply by his repeated attacks upon it, the less

inclination I felt, nevertheless, to appear publicly as the anta-
gonist of the highly-honoured and meritorious man. If now I
find myself forced to reply, I do so with the conviction that
longer silence would only augment the erroneous views which
my resignation hitherto has already produced I must
point out distinctly that it is not Yirchow but I who am the
person attacked, and that in my case there is no question of
attacking a formerly highly-honoured friend, but of defending
myself by necessity against his repeated and violent attacks.
Another reason which compels me to speak at last lies in the
continued fertile use made of Yirchow's speech by all clerical
and reactionary organs for the last nine months. . . . Already
Friedrich von HeUwald h^s pointed out the great danger which
lies in the fact that it was a Yirchow who, imder the banner of
political Liberalism, and WTapped in the mantle of pure science, I

combated the liberty of science and of its teaching."
The author then continues to point out that the danger was !

'

f
re'e Wissenschaft und freie Lehre. Eine Entgegnung auE Rudolf

Virchow's Mimchener Rede fiber " die Freiheit der Wissenschaft im modemen
Staat. Von Ernst Haeckel.

|

never so great in Germany as at the present moment, where tht
political and religious life of the German nation seems to ap-
proach a profound reaction. The two mad attempts upon the
life of the honoured and aged Emperor have called forth a
storm of just indignation of such violence that even many
Liberal politicians not only press for severe measures against the
Utopian teachings of social democracy, but, far overshooting
the mark, demand that free thought and free teaching should
be confined within the narrowest bounds. What more welcome
support can the reactionary party wish for than that a Yirchow
should publicly demand the suppression of the liberty of
science? The danger appears still greater to Prof. Haeckel
if Yirchow's great influence as a "liberal Progressist" is taken
into consideration, now that the Prussian Diet will shortly open
its debates on the educational law. "What," Prof. Haeckel
asks, "may we expect of this educational law, if in the discus-

sions Yirchow, as one of the few authorities who wUl be con-
sulted, raises his voice in favour of the principles which in his

Munichspeechhe proclaimed as the safest guarantees forthe liberty

of science in the modem state. Article 20 of the Prussian
Constitution, and § 152 of that of the German Empire say:
Science and its teachings are free. Yirchow's first action, accord-
ing to his present principles, must be a proposal to cancel this

paragraph. In view of the menacing danger, I cannot hesitate

any longer with my reply. Amicus Socrates, amicus Plato,

magis amica Veritas
!

" The rest of the preface is concerned
with a refutation of the "denunciation" by which Yirchow
wants to make the theory of descent responsible for the horrors

of the Paris Commune. Haeckel thinks that by an intentional

coupling of Darwinism with Social democracy, Yirchow in-

tended to do considerable damage to the former, indeed he sees

in it an 'attempt to remove all " Darwinists " firom their Aca-
demical chairs. At the same time he points out that nine out of

ever)' ten zoologists and botanists now teaching at European imiver-

sities are Darwinists. Yirchow's attempt is therefore perfectly

futile, and will certainly never have any effect at Jena. " What
the Wartburg was for Martin Luther, what Weimar was for the

greatest heroes of German literature, what Jena has been during
Qiree centuries for a large number of scientific men, that will

Jena continue to be for the evolution-theory of the present day,

as well as for all other scientific theories which develop freely,

viz., a firm stronghold for free thought, free research, and firee

teaching."

We now come to the first chapter, which is headed " Evo-
lution and Creation." The author remarks at the b^inning that

nothing has so greatly facilitated the progress of the evolution

theory, as the fact that its principal problem, the question of the

origin of species, was placed before the alternative : Either
organisms have been dcviloped naturally, in which case they
must descend from the simplest and common ancestral forms

—

or this is not the case, and the different species of organisms have
originated independently of one another, in which case they can
only have been created in a supernatural way, i.e., by a miracle.

Natural development or supernatural creation of species—^the

choice must here be made, since a third way does not exist.

Since Yirchow and many other antagonists of the evolution

theory constantly mix this up with the theory of descent, and
this again with the theory of natural selection or Darwinism,
Prof. Haeckel does not think it superfluous to give a concise

definition of each of the three great theories at starting. He
then states his definitions as follows:— "The relation of

these theories according to the present state of science is there-

fore simply the following :—I. Monism, the universal theory of

evolution, or the monistic pro-genesis theory, is the only scien-

tific theory, which rationally explains the universe and satisfies

the desire for causality in the human mind, since it brings all

natural phenomena into a mechanical causal connection as parts

of a great and uniform [einheitlich) process of development

;

II. Transformism, or the theory of descent, is an essential and
indispensable part of the monistic evolution theory, because it

is the only scientific theory which explains the origin of organic

species in a rational manner, viz., by transformation, and reduces

this transformation to mechanical causes; III. The theory of

selection, or Darwinism, is up to the present the most important

one amongst the different theories, which try to explain the trans-

formation of species by mechanical causes ; but it is by no means

the only one. Even if we suppose that most species have originated

through natural selection, yet w-e know, on the other hand, that

many forms called species are merely hybrids from two different

species and are propagated as such; at the same time we
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can easily conceive that other causes may be acting in the

formation of species, causes of which we have no idea at pre-

sent. To decide what importance natural selection has in

the origin of species is left to the judgment of the various

naturalists, and in this question the authorities differ materially

even to-day. Some ascribe a greater, others a smaller im-

portance to it. But the different estimation of the value of

Darwinism is quite independent of the absolute validity of the

theory of descent, because the latter is up to the present the only

theory which explains, in a rational way, the origin of species.

If we abandon this theory then nothing remains but the irra-

tional supposition of a miracle, of a supernatural 'creation.'

We will briefly designate this mystical belief in a creation as
' creatism.' In this decisive and inexorable alternative Virchow
has now publicly stated his belief in creatism and his disbelief in

transformism." The author then dwells at some length on
this, and quotes from the Zeitschrift fiir Ethnologic, edited

by Virchow and Prof. Bastian, in which the lattter applauds
Virchow's Munich address, and ridicules Haeckel's "deliramenta
and absurdities." There is no doubt, therefore, that Virchow
has confessed himself a "dualist and creatist," and is as con-

vinced of the truth of his principles as Haeckel is of the con-

trary as a " monist and transformist," yet the former still refrains

from acknowledging his principles in all their consequences.
" On the contrary he still clothes his opposition in the favourite

phrase of the clerical papers, viz., that the theory of descent is an
' unproved hypothesis.' It is perfectly clear, however, that

this theory will never be ' proved ' if the proofs in existence

today are not considered sufficient. How often has it been
repeated that the scientific certainty of the theory of descent is not
based upon this or that single experience, but upon the totality of

biological phenomena, upon the Causal-nexus of evolution ? What
are we to think, therefore, of the new proofs for the theory of

descent which Virchow demands? "

In Chapter II. Haeckel undertakes to give some "certain
proofs of the theory of descent." He shows that all general

phenomena of morphology and physiology, of chorology and
©ecology, of ontogeny and palaeontology, can only be explained

by the theory of descent, and reduced to mechanical causes. The
guarantee of the truth of the theory lies particularly in the fact

that the last simple causes are the same for all these complicated

phenomena, and that other mechanical causes cannot be
imagined. " Where are we, therefore, to find still further

proofs for the truth of the theory of descent ? Neither Virchow
nor any other of the clerical antagonists or dualistic philosophers

show us where we possibly might have to look for further

proofs. Where in the world are we to find 'facts' which
speak louder than the facts of comparative morphology and
physiology, the facts of rudimentary organs and of embryonal
development, than the facts of palaeontology and of the geogra-

phical distribution of organisms—in short, than all the known
facts from the most various biological domains ? " If proofs by
actual experiments are demanded, these proofs have also been
furnished by the domestication of animals and plants, and their

variations under such domestication. All working naturalists

are perfectly well aware to-day that the morphological value of

the word "species " is not an absolute but a relative one; nor

has it any physiological value. Haeckel points out here that

the class of animals which furnish the best "certain proof"
that the conception of species has only a relative value, are

the sponges :
'

' their liquid form wavers to and fro with extra-

ordinary uncertainty and variability, and makes all distinction

of species quite illusory." The species question, one of the

principal points in the theory of descent, is not even mentioned
by Virchow, and Haeckel considers this highly characteristic.

He arrives at the conclusion that Virchow has never thoroughly

digested the evolution theory, and has never attentively studied

Darwin's principal work on the Origin of Species, nor any other

work by this author. The remainder of this chapter is de-

voted to an account of Virchow's activity, first at Wiirzburg,

and afterwards at Berlin. Virchow left Wiirzbiu-g for Berlin in

1 856 ; it was at the former university that he made the celebrated

application of the cell-theory to pathology, which caused quite a
revolution in the latter science. Haeckel considers that the

exchange of the narrow sphere for the wider one was not bene-

ficial in its consequences, and that the Virchow of the present

day has completely changed from the Virchow of 1848- 1856; he
points out that only those who are aware of the enormous
progress morphology has made during the last twenty years,

and have followed this science in all its details, can estimate the

full value of the theory of descent, and of Darwin's theory of
selection. "Whoever wishes to convince himself of what an
enormous revolution was caused by these theories, in comparative
anatomy particularly, let him compare the classical ' Grundziige
der vergleichenden Anatomie ' of Carl Gegenbaur (1870) and his
'Grundriss' (1878) with the older books on this science. Of
all the colossal progress of morphology Virchow has no idea,
since he was ever a stranger to this domain. His great reforms
in pathology lie in the domain of physiology, and particularly in
that of cellular physiology. But during the last twenty years
these two principal branches of biological research have separated
more and more. The great Johannes MUller was the last biologist
who could comprise the entire domain of organic natural research^
and who acquired immortal merit in both branches alike. After
Miiller's death (1858) the two halves fell apart. Physiology, as
the special science of the functions of organisms, turned more
and more towards the exact and experimental method. Morpho-
logfy> on the other hand, as the science of the shapes and forms
of animals and plants, could of course make but little use of
this method ; it was bound to have recourse to the evolution
theory, and thus became essentially a historical natural science.

It was just upon this historical and genetic method of morpho-
logy, in contrast with the exact and experimental method of
physiology, that I laid a particular stress in my Munich address.

If Virchow, in his cotmter address, had really refuted the latter

in its various details, instead of fighting it with phrases and
denunciations, this contrast of principles would at least have
been worth minute examination. Yet I do not wish to reproacb
Virchow with this, since he is completely involved in the one-

sided views of the school-physiology of the present day, and
because morphology lies far too widely apart from his domain,
to make it possible for him to judge its methods and ends for

himself. If, nevertheless, upon every occasion he pronounces a
depreciatory judgment upon it, then we must question his com-
petence in doing this. It is true that in his Munich speech he
prints with large type the phrase, ' That which adorns me is

the knowledge of my ignorance.' But I regret' that I must deny
him this adornment most completely. Virchow does not know
how ignorant he is of morphology. Otherwise he would not

have pronounced those crushing sentences regarding it ; he
would not constantly designate the theory of descent as 'a

hobby,' or 'dreaming," or a? personal speculation, which
now inflates itself on many domains of natural science.'

Indeed Virchow honours me too much if he calls that my
' personal hobby ' which for more than a decade has become
the most valuable common property of morphological science.

If Virchow w^ere not so unacquainted with morphological lite-

ratvure he would know that it is already completely impregnated

with the principle of descent ; that in all morphological work
which is carried on systematically and with a certain end in

view, the theory of descent is now accepted as quite indispen-

sable. But he is unaware of all this, and thus we understand

why he continues to ask for ' certain proofs ' for that theory

when these proofs have in reality been furnished long ago."

Chapter III. treats of craniology as applied to' the theory of the

descent of man from the ape. Haeckel points out the im-

portance of comparative and genetic craniology, but cannot help

regretting that a great deal of time and labour has been wasted
during the last ten years by '

' craniologists " with discussions as

to the best method of measuring skulls, and also that numerous
naturalists, Virchow among others, seem to have seen in " crani-

ometry" the highest aim and object of craniological science, and
to have forgotten what they really want to prove with their

measurements. Turning to the question of the descent of man,
the author remarks that the well-known phrase " man hais

descended from the ape," which is so often misunderstood and
misapplied, can in the sense of the evolution theory but have

this meaning : The human race as a whole has descended from
the order of apes, i.e., from one (or perhaps more) species of

apes now long extinct ; the latest ones in the long series of man's

vertebrate ancestors were apes or ape-like animals. Of course none
of the species of apes now existing can be regarded as theunchanged

descendant of the old parental form. Virchow in his address ex-

presses his doubt of the truth of the descent in question, while

Haeckel looks upon it as one of the most certain phylogenetichypo-

theses. He does not deny that the relative certainty of this as well

as that of any other phylogenetic hypothesis cannot be compared to

the absolute certainty of the theory of descent, and draws special

attention to the great difference between the whole theory and

any particular hypothesis relating to an individual order or class
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of animals ; such hypotheses are always dependent on our actual

biological knowledge and may be changed at any time for better

ones, while the theory as a whole needs no further proof ; it is

absolutely certain. But for the objective zoologist it is im-

possible, according to the principles of comparative systematics,

to assign to man any other place in the animal kingdom than in

the order of ajies, or primates, as Linnseus calls them ; this

classification, which is inevitable, leads to the common descent

of man and ape from ^«^ ancestral form ; and this is the essential

part of the question. The views as to the exact appearance of

this ancestral form may be divided, but we must eventually

arrive at the conclusion, ifwe consider all facts connected with

the subject, that our long extinct ancestors can but have been

real apes, i.e., some placental mammal, which, if it existed

to-day, we should certainly classify among apes. Finally,

Haeckel points out how characteristic it is of Virchovv's view

on the matter that he again places paleontology into the fore-

CTound, and, before accepting the theory of descent, demands
Siat an uninterrupted series of fossil transition forms between
ape and man should first be found. As Darwin himself has

minutely stated the reasons why the solution of this problem
cannot be expected, and has shown the cause of the extraordi-

nary incompleteness of the paleontological records, and of the

natural impediments to a geological proof of the ancestral tree

(in Chapter X. of the "Origin of Species"), Haeckel again

arrives at the conclusion that Virchow has never attentively read

Darw in's great work, and has never digested the teachings of

palaeontolog}-.

Chapter IV. is entitled " Cell-Soul and Cellular Psycho-
logy." Haeckel states here that the views he expressed at

Munich with regard to the soul of the cell, i.e., "that we
must indeed ascribe an independent soul-life to each organic
cell," are but the natural consequence of Virchow's own teach-

ings, viz., of the very fertile application which Virchow made
of the cell theory to pathologj*. He then proceeds to give the

definition of the word "soul" according to both philosophical

theories, first according to the monistic or realistic theory, and
then according to the dualistic or spiritualistic theory ; he com-
pares the simplicity of the former with the mystery and irra-

tionality of the other. He adduces the various phrases in

Virchow's address which leave no doubt on the subject that

Virchow has completely abandoned the realistic theory in favour
of the dualistic one, and shows the utter futility of Virchow's
view that we cannot find psychic phenomena in the lower ani-

mals. "Volition and sensation, the most general and most
indubitable qualities of all mental life, cannot be overlooked in

the lower animals. Indeed, with most Infusoria, particularly

with Ciliata, independent motion and conscious sensation (of

jaessure, heat, light, &c.) are so very evident, that one of their

most patient observers, Ehrenberg, maintained up to his death
that all Infusoria must have nerves and muscles, organs of sense
nnd of mind {Seelenorgane) just like aU higher animals.

Now it is known that the enormous progress which science
recently made in the natural history of these low organisms

has reached its climax in the maxim that they are unicellular (a

maxim which Siebold pronounced thirty years ago, but which
has been proved with certainty only recently) ; therefore in the
Infusoria a single cell performs all the different functions of life,

including the mental functions, which in the Hydra and Spotigie
are diN-ided amongst the cells of tne two germinal lobes, and in all

higher animals amongst those of the various tissues, organs, and
apparatus of a compUcated organism. ... By the same right
by which we ascribe an independent ' soul ' to these unicellular
Infusoria, we must ascribe one to all other cells, because their
most important active substance, the protoplasm, shows everj'-
where the same psychic properties of sensitiveness (sensation)
and movabihty (volition). The difference in the higher orga-
nisms is only that there the numerous single cells give up their in-
dividual independence, and like good state-citizens, subordinate
themselves to the ' state-soiU ' which represents the unity of will
and sensation in the 'cell-association.' We must distinguish
between the central soul of the total polycellular organism or the
personal soul ' and the separate elementary souls of the single

cells, or ' cell-souls.' This maxim is exceUently illustrated by
the mteresting group of Siphonophora. There is no doubt that
the whole Siphonopkora-staXt has a very determined and uniform
{einheUltck) will and sensation

; yet each one of the single mdi-
viduals which compose this state (or Cormus) has its separate
pwsonal will and sensation. Indeed each one of these is
onginally a separate Medusa and the 'individual' Siphono-

fhora-%\.z.\.& has resulted only by association and division
of labour of this united society of Medusa. Next to the
unicellular Infusoria no phenomenon affords such ample
and immediate proof for the truth of our cellular-psychology

than the fact that the human ovum, like the ovum of all other
animak, is a simple and single cell. According to our monistic

conception of the cell-soul, we must suppose that the fertilised

ovum already possesses virtually those psychic properties which
in the particular mixture of parental peculiarities (i.e., those of
mother and father) characterise the individual soul of the new
being. In the course of the development of the ovum the cell-

soul of course developes itself simultaneously with its material
substratum, and becomes apparent actually when the child is

bom. According to Virchow's dualistic conception of the
' Psyche,' we must suppose, on the contrary, that this im-
material being enters the soulless germ at some period of
embryonal development (perhaps when the spinal tube separates

from the germinal lobe ?). Of coiurse this way the pure miracle

is complete, and the natural and uninterrupted continuity of
dntlopnunt is superfluous."

{To be continued.')

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

St. Peter's College, Camdribge, has made a statute assign
ing one of its Fellowships to the Jacksonian Professor. It is

intended to limit this professorship by statute to some branch or
branches of chemistry or physics, a specially constituted electoral

body, including representatives of non-resident science, making
the selection freely on each occasion of a vacancy.

The site most favoured for the Sedgwick Memorial Museum,
Cambridge, is Downing Street, in front of the present new
museimis. There will be a good opportunity of concealing from
public view these extremely plain buildings and of erecting a
satisfactory facade. The Sedg\vick Committee have informed
the University that 1,200/. is in their hands for this piu-pose, but
this amount is insufficient, and the University, when better

supplied w ith funds, must supply a good deal more. A Syndi-
cate, including Drs. Paget and Humphry, Profs. Liveing,

Newton, Hughes, and Colvin, has just been appointed to select

a site, to obtain plans, to confer with the Sedgwick Committee,
and report by midsummer next.

Prof. Leith Adams, F.R.S., has been appointed to the
Chair of Natural History in the Queen's University of Ireland,
rendered vacant by the lamented death of Prof. Harkness.

SOCIETIES AND ACADEMIES
London

Royal Society, November 21.—"On a Method of Using
the Balance with great Delicacy, and its Employment to Deter-
mine the Mean Density of the Earth,'' by J. H. Poynting, B.A.,
Fellow of Trinity College, Cambridge, and Demonstrator in the
Physical Laboratory, Owens College. Communicated by Prof.
Balfour Stewart, LL.D., F.R.S.
The two chief causes of error in the use of the balance are :

—

I . Disturbances through changes of temperature, such as con-
vection currents, or unequal expansion of the two arms. 2. The
possibility that after raising the beam on the supporting frame
and lowering it again, the same parts of the knife edges may not
come into contact with the planes. Errors from the first cause
may be to a great extent avoided by protecting the balance with
a gilded case, and reading the oscillations from a distance by
means of a mirror on the beam. The residual effects may then
be detected by taking three observations at equal intervals of
time, the first and third ha\-ing the same weights in the pan, and
their mean being compared with the second {i.e., for a short

time the disturbance is assumed to be a linear function of the time).

The second cause of error has been removed by not raising the

beam between successive weighings. For this purpose a clamp
is placed underneath one pan, which can be brought into action

at any time to fix the pan in whatever position it may be. The
weights can then be interchanged while the counterpoise (Borda's

method being employed) maintains t^r beam in the same state

of flextu-e, and the knife edges always remain in contact with

the same parts of the planes.

The value of a given deflection was estimated by riders, and
the weights were interchanged each by special arrangements.
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The greatest deviation from the mean in the compai-ison of two
I lb. weights in one group of twenty comparisons, when the

weather was unfavourable, was 1-20 millionth of i lb., while

in another group of twenty- seven comparisons (the weather

being much finer and more favourable) the greatest error was
1-50 millionth.

To determine the mean density of the earth, a i lb. weight

was hung from one arm of the balance at a distance of about

six feet below it, and was accurately counterpoised in the other

pan. A large sphere of lead (about 340 lbs.) was then alter-

nately inserted under the hanging weight, and withdrawn. The
difference which its attraction made in the weight of the hanging
weight was about 1-45 millionth of I lb. This increase of the

weight was measured as accurately as possible by means of

riders on the beam of the balance. Comparing this with the

attraction of the earth on the weight—that is, its weight—we
can calculate the mass of the earth in terms of the mass of the

lead sphere. The results hitherto obtained are only preliminary,

though they seem near enough to former determinations to show
that with improved arrangements which the author intends to

make, a good value may ultimately be obtained. The mean of

II determinations is 5 "69, with a probable error of 0"lS.

Physical Society, November 23.—Prof. W. G. Adams,
president, in the chair.—Prof. Ayrton read a paper on the

music of colour and of visible motion, which we give elsewhere.

—Dr. Schuster then described his new method of adjusting the

collimator of the spectroscope for parallel rays of different re-

frangibility. His plan is very simple, and is based on the

fact that if the rays entering the prism are parallel, the focus

seen in the telescope will remain constant when the prism is

turned round, but if they are not parallel, the focus will shift.

The process, therefore, consists in looking through the telescope

while turning the prism. If the focus shifts, the collimator has
to be adjusted until no shifting takes place. The adjustment
must be made with a prism whose sides are perfectly plane, and
a good one may be kept for the purpose.

Statistical Society, November 19.—A numerous list of

candidates were balloted for and elected Fellows.—The Howard
prize medal, with 20/., has been awarded to Surgeon John
Martin, L.R.C.S. Edin., of the Army Medical Department, at

present serving in India with the Royal Artillery. An extra

prize medal has also been awarded to Capt. H. Hildyard, of

the 71st Highland Light Infantry, his essay being scarcely in-

ferior to that of Mr. Martin.—The President, Mr. G. J. Shaw-
Lefevre, M.P., in his opening address, commented on the past

work of the Society, especially the papers read by its members
during the past session, and the various statistics collected

through its operations. Their great object was to study the

past so as to understand the present and be able to give a

forecast of the future.—Prof. Jevons afterwards exhibited and
explained to the meeting the arithmometer of M. Thomas,
long in use among actuaries.

Edinburgh
Royal Society, November 25.—The following office-bearers

were elected :—IVesident, Prof. Kelland ; Vice-Presidents,

David Stevenson, C.E., Bishop Cotterill, Sir Alexander Grant,

Bart., David Milne Home, Sir C. Wyville Thomson, Prof.

Douglas Maclagan ; General Secretary, Prof. Balfoiu- ; Secre-

taries to Ordinary Meetings, Prof. Tait, Prof. Turner ; Trea-

surer, David Smith ; Curator of Library and Museum, Alexander

Buchanan ; Council, Prof. Fleeming Jenkin, Rev. R. Boog
Watson, Dr. Hugh Cleghorn, Prof. T. P. Eraser, Prof. Ruther-

ford, Dr. R. M. Ferguson, Rev. W. Lindsay Alexander, Dr.

Thomas A. G. Balfour, J. T. Buchanan, Rev. Thomas Brown,
Robert Gray, and Dr. William Robertson.

Paris
Academy of Sciences, November 25.—M. Fizeau in the

chair.—The following papers were read :—Critical examination

of a posthumous writing of Claude Bernard on alcoholic fermen-

tation, by M. Pasteur. He represents this writing as a sterile

attempt to substitute for facts well established the deductions

of an ephemeral system.—On the reduction in continuous frac-

tions of e , F{x) designating an entire polynome, by M.
Laguerre.—On isosceles figures, by M. Badoureau.—Reply to

various communications by M. Levy.—Reclamation of priority,

in regard to M, Werdermann's communication on an electric

lamp, by M. Regnier,—On a new phenomenon of static elec-

tricity, by M. Duter. In certain cases electrification may change

the volume of bodies. A large thermometric envelope containing

water is made into a condenser by • pushing'a piece of platinum
wire into its exterior, and fixing outside a sheet of tin. Whenever,
like a Leyden jar, it receives a charge, the water is observed to
descend, remain stationary while the charge persists, and resume
its former level on discharge. It is inferred that the glass is

dilated. With any kind of armatures the same result is had.
Another experiment was to place the above-mentioned arrange-
ment in another thermometric envelope containing water ; on
electrifying, the water in the measuring- tube of the ^^outer enve-
lope rose, while the other fell. M. Jamin recalled the fact that
M. Govi, ten years ago, made an experiment similar to M.
Duter's first, and attributed the effect to a contraction of the
liquid ; M. Duter's second experiment proves that the expansion
of the glass is really the cause.—Reply to a note of M. Meunier
on the artificial crystallisation of orthose, by MM. Fouque and
Levy. M. Meunier (they hold) had not sufficient data to deter-
mine the nature of the minerals produced ; his experiments are a
mere repetition of those of James Hall in 1798, who fused
natural rocks, subjected them tojlong annealing, and found the
metal grains obtained had sometimes a crystalline texture. The
authors, far from having got results with orthose like those of
M. Meunier, find a marked difference between this felspar and
others as to its structure after reproduction by igneous fusion ; it

does not take the ordinary crystalline structure, and this reveals
the necessity of .intervention of volatile elements in genesis of
acid rocks.—Note on the element called Mosandritm, by Prof.
Lawrence Smith. He claims priority in having called attention
to the absence of the oxide of cerium, and to new characters of
certain earths in the mineral samarskite, and having indicated a
new one he called mosandrum.—Double stars ; certain groups of
perspective, by M. Flammarion. He gives a list of couples that
are merely optical groups, due to the meeting, in the same visual
ray, of stars situated one beyond the other in space, and having
different proper motions.—On the number of complete arrange-
ments where consecutive elements satisfy given conditions, by M.
Andre.—On various derivatives of spirit of turpentine, by M,
De Montgolfier. He has studied the action of sodium chiefly

in chlorhydrates of turpentine, solid and liquid.—On a cyanised
derivative of camphor, by M. Haller.—Action of salts of
chromium on salts of aniline in presence of chlorates, by M.
Grawitz. He notes the advantage of using these salts in place of
vanadic salts; they are less rare and dear, and have even
greater energy. ^-^ of a milligramme of bichromate of potash,
per 125 grammes of aniline salt dissolved in water, still developes
black.—On the physiological action of borax, by M. De Cyon.
Borax added to meat to the extent of twelve grammes daily (a

quantity ten times that required by the Jourdes process), may be
taken in food without causing the least disorder in general
nutrition. Substituted for marine salt, borax increases the

power of assimilating meat, and may cause a large increase of

weight in the animal, even when the alimentation is exclusively

albuminoid. This all applies to pure borax only.
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LORD RAYLEIGH'S " THEORY OF SOUND''

The Theory of Sound. By J. W. Strutt, Baron Rayleigh,

F.R.S. Vol.11. (London: Macmillan and Co., 1878.)'

THE second part of Lord Rayleigh's highly instructive

work on acoustics contains the mechanics of oscil-

latory motions in liquids and gases. Atmospheric air is

that medium by which by far the greater number of

sound-waves are conveyed to our ear, since ;t is only

exceptional that this happens through solid bodies which
are in contact with our teeth or with the bones of the

skull. But it is just for this reason that all circumstances

are of considerable importance, which influence the

transmission of sound-waves in the air, i.e., change either

their velocity, their direction, or their intensity. This
part of the theory has been worked out very minutely

and completely by the author. We find here the com-
pilation and demonstration of a large number of facts

which, in other works on acoustics, are hardly mentioned.
The author, after having first developed (in Chap. XL)
the general laws of the motion of liquids as expressed in

hydrodynamical equations, and then explained the dif-

ference between rotational and irrotational motion of

fluids, passes on to the simplification of the equations,

which is determined by the circumstance that with sound,

as a rule, we have to do with oscillations of extremely
small amplitude. First, the motion of plane waves is

investigated, and it is shown that with waves which move
only in one direction half their equivalent of work con-

sists in the vis viva of motion, and the other half in the
potential energy of the compression and dilatation of the

medium. Then follows the explanation of the influence

"Which the change of temperature, taking place with com-
pression or dilatation of gases, exercises upon the velocity

of transmission of sound. It is shown, in the manner first

employed by Prof. Stokes, that if a perceptible quantity

of heat could be exchanged between the compressed and
dilated layers of the waves during the lapse of one oscil-

lation, the intensity of the sound-waves would very
quickly decrease in their transmision and they would die
away.

The subjects treated of up to this point are generally
known among physicists ; less known are a series of
other results of the theory. The author next gives a
comparatively very elegant and easily intelligible demon-
stration of the results at which Poisson and Riemann
arrived, when investigating the propagation of sound-
waves for which the velocities of oscillation are no longer
infinitesimal when compared to the velocity of transmis-

I

sion. It appears that the different layers of the wave
transmit their phases with different velocities, viz., with

I

that velocity which represents the sum of the ordinary
relocity of transmission of the smallest waves and of the
oscillation relocity of the particles of air oscillating in the
same direction. The compressed layers of the wave,
therefore, are propagated quicker than the dilated ones,'
thus they must gradually change the shape of the wave,
--nd finally overtake the preceding dilated layers. What
ould happen in that case, whether perhaps a breaking of

For Vol. I. see Xaturb, vol. xvii. p. 237.

Vol XIX.—No. 476

the waves of air would take place, is not yet clear, since

the hydro-dynamical equations apply only to velocities

changing continuously.

These circumstances have not always been considered
in experimental researches concerning the velocity of
sound. A precise answer to the question regarding the
magnitude of this velocity can only be given, if we
confine ourselves to oscillations of extreme smallness.

The author has also investigated under what condi-
tions a sound-wave of finite amplitude can move forward
\Yithout changing its form. It appears that this could
happen only under the supposition' of a special law for

the compressibility of the medium, which does not
correspond with the law applying to gases.

The propagation of sound in the atmosphere is sub-

jected to yet other perturbations, which partly arise from
the different temperatures and moistures of the super-

posed strata, and partly from the different force of winds.

At the surface of water or extensive masses of solid

substance, the sound-waves of the air are totally reflected

even under very small angles of incidence ; under perpen-
dicular incidence their reflection, although not total in

the strict sense of the word, is nearly as complete. For
that part of the sound which enters the new medium, the

same law of refraction holds good which applies to waves
of light. But also from a surface of hydrogen one-third,

of the sound coming through air at a vertical incidence is

reflected, and the angle of incidence for total reflection

is not larger than i$\ degrees.

The problem to determine theoretically how the pro-

pagation of sound in the atmosphere is changed by the

different temperatures of its strata cannot yet be solved

completely. However, it can be ascertained in what
direction the most powerful effect must travel. On account
of the great dimensions of the strata of the atmosphere,
compared to which the wave-length of the large majority

of audible tones disappears entirely, the conditions of the

propagation of sound are similar to those of light. We
may imagine the sound-waves dissolved, as it were, into

rays of sound, and then look upon each separate ray as

being almost completely independent of the motion of its

neighbouring rays. This is no longer admissible if

obstacles are in the way of the travelling sound, the

dimensions of which exceed the sound wave-lengths only

in moderate proportions, as is the case in our houses
and rooms, with the transmission of sound through
windows and doors. Then, as in the case of light under
similar circumstances, diffraction takes place. The great

difference in the propagation of sound and light, as it

becomes] evident in ordinary experience, has its cause in

the verj- different magnitude of wave-lengths. The
greater the wave-length the greater the diffraction on the
passage through the same aperture. These circumstances,

which are forgotten so frequently, the author considers

in Chapter XIV. WTien sound is propagated in the

unbounded space of the atmosphere the conditions of

the problem are such, that they allow of its decom-
position into rays of sound. If a source of sound
is near the ground then its sound rays are all bent

into an upward direction, as Prof. Osborne Reynolds
first pointed out, and those which travel in a direction

parallel to the ground are mostly annihilated through

friction or other obstacles. The sound proceeding from.
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a source near the ground is, therefore, not heard far off

by an observer standing on the ground. It is heard at a

much greater distance if the observer or the source of

sound be in an elevated position. The state of the atmo-

sphere will have great influence upon these conditions.

In dry air and sunshine the deflection of sound upwards

will be greater than in moist air which forms clouds above,

or during rain.

The decrease of temperature in the upper strata of

the atmosphere causes sound to travel at a lesser speed

than in the lower ones. Now if a wind is blowing, the

velocity of which increases with the height, then, as

Prof. Stokes remarks, this causes an increase in the

velocity of the sound-waves in the direction of the wind,

and a decrease in velocity in the opposite direction ; thus,

for sound which travels in the former direction, the re-

tarding effect of decrease of temperature is neutralised,

and for that travelling in the latter it is augmented. We
therefore hear better if the wind blows towards us from

the source of sound than if the contrary takes place.

Indeed, by an upper windy layer, sound produced in the

lower tranquil air may be totally reflected. This influence

of wind is remarkable also because it forms an exception

to the law demonstrated by myself, viz., the law of reci-

procity in the propagation of sound, if the sound-source

and the observer change places.

The problems of the reflection of sound by fixed walls,

for instance, the pheHomena of whispering-galleries,

speaking-trumpets, and the echo, are treated in the same
manner. Although here the admissibility of the decom-
position of sound into sound-rays does not, as a rule,

appear quite so unquestionably justified, yet the pheno-

mena observed agree with this hypothesis on the whole.

An essential progress in the application of the theory

upon experiments has been made by the author in the

calculation of the influence of the open apertures of organ

pipes and resonators upon their pitch. In my own demon-
stration of this part of the theory I had started from those

forms of motion which did not render the calculation too

difficult, and had then derived the corresponding forms of

pipes ; finally, I had so determined the optional constants

of my hypotheses, that the form of pipe approached the

form wished for, the cylindrical one, for instance
; yet I

remained confined to a few forms if I did not wish to

complicate the calculation too much. Lord Rayleigh, on
the contrary, supposes a given form of pipe, and has

employed the maxims, developed in the first volume of

his work, regarding the variation of conditions under which
sound-motion takes place, to determine the limits within

which the true value of the desired magnitude must lie,

and has indeed been able to draw these limits so narrowly
for the most important problems, like that of the cylin-

drical open pipes, that practically the solution is perfectly

sufficient. In this way he has been able to treat simul-

taneously a number of problems, which hitherto had not
even received an approximate solution, for instance, the

determination of the proper tones of resonators of the
shape of bottles with wide body and narrow neck.

Besides the problems mentioned, which are of direct

importance to experimental physics, a series of others
are worked out, where the mathematical solution can be
completely given, such as the propagation of sound in

balls, spherical layers and rectangular boxes filled with

gas, the reflection of sound from the outer surface of a

ball, and the communication of sound to air by oscillating

balls and strings. These problems are valuable not only

as theoretical exercises, but also with regard to our under-

standing of physical phenomena. They are examples

affording to the mental eye of the physicist a particularly

perfect insight into the essence of sound-motion and the

changes it undergoes, when the conditions under which

it occurs are changed. Thus he obtains quite as good a

conception of the typical behaviour of sound as if he had

actually seen the phenomena, and this conception will

also guide him safely in cases of observation, where the

exterior conditions are not as simple as they are in the

theoretical example.

At the end of the volume Lord Rayleigh has placed the

words : "The End." We hope that this maybe only the

provisional, not the definite end. There is still an im-

portant chapter wanting, viz., that on the theory of reed-

pipes, including the human voice. For the former, at

least, the principles of their mechanics can already be

given, and the methods the author employs seem to me
to be particularly well adapted for further progress in

these domains.

After reed-pipes we would mention the theory of singing

flames, and the blowing of organ-pipes. In the latter

case the leaf-shaped current of air, which comes from the

wind-case, forms a sort of reed, which oscillates under

the influence of the oscillating column of air in the interior

of the pipe, and which throws its air now into the interior

of the pipe, and now outside.

'j' Altogether, the whole of this important class of motions,

where oscillatory movements are kept up through a cause

which acts constantly, deserves detailed theoretical con-

sideration. The action of the violin bow, and the

sounding of the ^olian harp, also belong to this class.

Lord Rayleigh certainly deserves the thanks of all

physicists and students of physics ; he has rendered them

a great service by what he has done hitherto. But I

believe I am speaking in the name of all of them, if I

express the hope, that the difficulties of that which yet

remains will incite him to crown his work by completing it.

H. Helmholtz

OUR BOOK SHELF
Zoologischei- Anzeiger. Herausgegeben von Prof. J.Victor

Carus. (Leipzig : Wllh. Engelmann.)

The idea of a zoological "advertiser" seems to us a most
excellent one, and we both welcome and heartily recom-
mend to our readers who are interested in the animal
kingdom this little fortnightly journal of Prof. Carus.
The editor purposes to publish a number every two
weeks, each number to contain from sixteen to eighteen
pages, and the yearly subscription to be six shillings.

The first number bears the date of July i, 1878, and
already a dozen numbers have appeared. The plan of

each number is to commence with a retrospect of the

current literature of zoology, a retrospect that we need
hardly say will be well done by one so learned and able

in the matter of bibliography as the editor of that most
necessary work, the " Bibliotheca Zoologica." Then
each number contains some short notices on zoological

subjects in connection with museums, chiefly such as

have a practical bearmg. Thus in No. 2 we find an
article by G. von Koch, of Darmstadt, on a method by
which sections can be made of substances of different
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degrees of consistency -without altering the relative posi-

tion of the same, which cannot fail to be of interest and
value to such as wish to make and mount thin sections

of corals or alcyonarians, while in most of the numbers
there are under this head to be found notices of collec-

tions for sale or specimens to be exchanged, and when
this journal becomes, as we have no doubt it will, kno\\-n

to all directors and assistant-directors of zoological

museums we anticipate for this section a ver>' extended
use. Another portion of the journal is devoted to short

notices on general zoological subjects. Thus No. 11

contains a short notice by Prof. Salensky, of Kasan, on
the embryology of the ganoids ; one by Prof. Goette, of

Strasburg, on the development of the bones in the limbs
of vertebrates ; a note by Dr. A. Gruber, of Freiburg, on

[

the formation of the oviducts in the Copepods ; one by
Prof. Entz, of Klausenberg (Hungary), on the evolution
of gas from the protoplasm of some protozoa, in confir-

mation of a record of the same fact by Prof. T. W.
Engelmann ; and one by Prof. E. Martens, on our know-
ledge of thread-spinning snails.

Another characteristic of this new journal is that, under
the heading " Personal-Xotizen," will be found a very
exact list of all the museums and schools of anatomy and
zoology- in the world, commencing with those in Germany.
This list has now got as far as Belgium. The directors'
and assistant-directors' names, with those of the professors
and assistant-professors, are given in full, and if, when the
list is complete, an index of the names of the various
teachers in all the colleges and schools were added, the
list would serve many a useful purpose.
We feel persuaded that this most useful little journal

wiU require only to be known in this country to be duly
appreciated, and we wish its talented editor every success
in his undertaking. , . E. P. W.

La Vegetacion delNordeste de la Provineia de Entre-Rios.
Infornie Cientifico. Del Dr. Don P. G. Lorentz.
(Buenos Aires, 1878.)

This is a book, or rather a pamphlet, of 1 79 pages ofclosely-
printed matter, and illustrated by two maps of the country

' described, the natiu-e of which with regard to its vegeta-
tion is ver>' carefully recorded in the first division, which
occupies forty-seven pages. The second part consists of
a list of species arranged scientifically under each natural
order, the paragraph referring to the individual plant
comprising such information as to the frequency or

\ scarcity of the species, the colour of the flowers, period
;

of flowering, and any properties for which the plant may
I
be economically valuable. These lists are useful in
;many ways, for instance they often show the widespread
!
geographical range of many well-known plants, and in
;the lists before us we find many European introductions.
IA separate list of thirty-two species of fungi is added, and
some notes on the maps given.

LETTERS TO THE EDITOR
[ Tne Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. A^either can he undertake to return, or
to correspond with the writers of, rejected manuscripts. No
*ioti<^f is taken ofanonymous communications.

[
The Editor urgently requests correspondents to keep their letters as

short as possible. The pressure on his space is so great that it
ts impossible otherwise to ensure the appearatue even of com-
mumcations containing interesting atul novel facts.

^

Was Homer Colour-Blind ?

'^^^1 reading Dr. Pole's two papers (Nature, vol. xviii.
. 670. 700) my first feeling was to ask :

'« But how could

' The blind old man of Scio's rocky isle
'

' tl^^^Lj'^^*'"^ ^^ ^^ ^^°"t colour ?
•' Presuming, however, that

:!!^^"'°''
°J

^'s blindness might be unwarranted, and further,
•a: It may be a mistake to suppose, as many do, that the

" Iliad " is a collection of rhapsodies by different poets, I again
asked myself: "Are there in Homer more anomalies in the

nomenclature of colours than may be accounted for by the vague
use of words? Are there more than we should find in this

country among uneducated men of the labouring class ? " About
two years ago I made extensive inquiry as to the prevalence of

colour-blindness among children, and in the village schools of

this part of Somersetshire I found that the girls could name the

neutral as well as the other tints readily and correctly, but that

many of the boys had but about half-a-dozen words to use, and
would refer orange to red or to yellow, and purple to brown or
to blue, merely for want of terms ; for they could match the test

papers with other papers, or with the girls' dresses.

If we refer to the old ballads and early romance poetry of o\ir

own and other languages, we shall see that the popular poets of

the middle ages, like the peasant boys of the present day, mis-
used terms of coloiur as much as Homer ; although the many
beautiful paintings that still exist prove that people could see

and distinguish colours as well then as now, and that Mr. Glad-
stone's theory of a development of the sight from one generation

to another is a mere delusion. Certain terms are adopted and
handed down traditionally as stock epithets in poetry and techni-

cal terms in trades. They are known to be WTong, but they are

used from habit.

Dr. Pole assumes that the colour-blind see black and white as

others do ; or, to use his own words (p. 700), that their vision

in regard to them is normal. This I dcubt. One of the gentle-

men who is so affected tells me that he cannot distinguish snow
upon the steps of his front door. Now if white is a combination
of all the colom-s of the prism, and we omit red and green, there

will be seen a combination of blue and yellow, and these when
spun together in a coloiu: top produce stone colour, which I

believe to be the white of those who have a dichromal vision.

As to black, it is singular that in Anglo-Saxon blac means not

"black," but as the Flemish bleek znA Germ, bleich, "pale," a
case in point to show the instability of language in these matters.

To take Homer's terms seriatim :—

A poet must not be pronounced colcur-blir.d if he compares
wine to blood, and calls it red.

"The king sate in Dumfennline town, drinkin' the hluid-red wine."
Sir Patrick Sfens, 1. i.

" And aye she dighted her father's wotmds, His blood ran down like wine
:

"

Douglai Tragedy, st. 8.

Conversely, in slang language to give a man a bloody nose is to
"tap his claret." The chair-cushion upon which I am sitting

and the cm-tain of my window are of a dark crimson, but in the
language of upholstery would be called "maroon." Now
marron, from which the word is derived, is a Spanish chestnut,
and that is a full brown without any visible red in it.

In our old English ballads and early romances, and in the
German, Flemish, Swedish, and Danish, and in some more
modem poems gold is constantly called "red" and "ruddy ;

"

as in Dr}'den :

—

" A crown of ruddy gold enclosed her brow."

In a German ballad by Ehrhardt, "Die Nonne," st. 5 :

—

" Was zog er von seinem Finger? Einen Ring vcn Cold so roth."

In a Flemish ballad of the sixteenth century called " Het
Soudaen's Dcchterken" in Thijm's " Gedichten," v. i. p. 246 :

—

" Sijn hajT dat blinckt van verwe schocn,
KSs waer het roode gouden."

In an ancient Swedish ballad called " Gingarpilten," Anxidss
V, ii. p. 156:

—

" For jag bar intet rSdtt^ld asx. satta mod er.

And in the corresponding Danish ballad, Dan. Viser iv. p. 122 :

" Jeg haver ei det rodeguld."

Milton, " Paradise Lost," bk. ii. 1. 889, calls flame "ruddy
flame."

In old herbals, as in that of Lyte, fol. 1578, p. 162, mari-
golds are called " Ruddes." "They be called in Englishe
Marygoldes and Ruddes."

Hair, such as is usually called " red hair," is better named in
Greek -Kv^poi, fiery ; for certainly its colour is widely diflerent

from blood. "Where in the Old Testament the word "red" is

applied to horses and heifers, the Greek_of the Septuagint has
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What is really red is on the contrary called by Jenner " pink"
in the well-known poem upon tlie signs of wet weather :

—

" Closed is the //«/i--<j'i?(/ pimpernel."

To come to the very age we live in, old croquet-players persist

in calling the second ball of the series " pink," although for the

last ten years it has always been painted red.

Now if English should become a dead language, what will

Eome future critic suppose red to have meant ? a term that he
finds applied to blood, to gold, to v.ine, to the marigold, to

flame, and to bay horses ; and replaced with]/i«/i' in the case of
the pimpernel and the second croquet-ball ?

"

This word meant originally Phoenician, a people from whom
the richly-dyed robes that they imported were called ; as in an
old poem we have a colour designated from Bristol :

—

'
' Her kirtle Bristol red;

"

and as a deep blue dye is called "indigo" from being first

brought from India.

The same word (poivi^ was applied to horses, probably Syrian
ones in the first place, just as from Rouen we call those of a

certain colour "roan," agreeably to a common usage in all

languages. Thus porcelain is called " China," and a certain

leather made of goats' skin "Morocco," although manufactured
in Em-ope.
As to the term tboivi^ being applied to the lion and the jackal,

"we may well suppose that Homer never saw the one or the other.

It is quite as unlikely that he ever saw a live dragon. If the

horses that the Phoenicians inti-oduced were tawny, it would be
no misnomer to call the lion and jackal <poivi^. We are not to

presume that if Phoenician robes were crimson, everything else

that was named after them must also have been crimson. A
future critic might as reasonably argue that porcelain from China
was of an orange colour, because there are "China oranges."

Dates were also called cpo^i/t^ as being a Phoenician fruit, just

as the small grapes imported from Corinth are called " currants."

This term referred, no doubt, to a crimson variety of rose, the

so-called Damask rose, the one usually cultivated in ancient

times. Thence a comparison of its colour to blood implied by a

line of Bion :

—

AifJLa poSov riKT€i t& 5e SaKpva rav dve/xcivay.

Where this word is applied to oil in the account of the funeral

of Patroclus (II. xxiii. 186), it is to a heavenly oil with which
Venus anoints the corpse of Hector to preserve it from putrefac-

tion, and not ordinary olive oil :

—

^oSoej'Tt 8e X/''**' eKaio} 'Aufipoaiu,

It may have meant either "rose-coloured" or "rose-scented."

Kvdyfos.

This term, which seems in so many passages to mean "dark,"
would have been very properly applied to the sand of volcanic
islands, like those in the Egean Sea. On the coast of the Gulf
of Naples near Pompeii it is quite black, and walking over it on
a hot sunshiny day I had cause to remember its colour, for my
feet were roasted.

XXwpoi,

Grass in the Mediterranean countries soon withers and dries

to a pale colour, and remains so the greater part of the summer.
It was to this withered grass that Homer seems to have compared
a pale complexion, and honey, and olive wood, and the night-

ingale. Our evergreen meadows are unknown in the south.

The houses of the ancients were unprovided v. ith glass

windows, and were very dark within, so that entertainments
must have been given by lamp-light, when wine of a dark colour
would have appeared darker still.

Hopcpvpeos.

A vague term, but equally vague our purple ; for while we
apply it to the foxglove and many other flowers which present
an equal mixture of red and blue, we at the same time apply it

to a beech, the foliage of which is of a deep copper colour
merging into black without any blue in it at all ; and in mil-
liners' language to a deep blue without any red in it.

'Io6iS^y.

What was the flower that the Greeks called iov, is very doubt-
ful. That which Pindar describes_ (01. vi. 91) as with i<xvQdX%

Kttl iranir6p<{)vpois SLKr7<n, with brilliant yellow and richly purple
rays, cannot be our own modest violet. I have always supposed
it to mean Centauries of different species, some of them, as the

C. ragusina, of the brightest gold colour, others, as the C.

cyatius, of a clear blue, and others of a dark purple. The late

J. Hogg in his treatise upon the classical plants of Sicily most
unaccountably omits all mention of it. At the present day it is

the stock, Matthiola vicana, which in Italy is called Violetta.

In the above line quoted from Pindar it must have been a radiate

flower that he intended. ' In this respect imcultivated nations

are very inaccurate. The lUyrians at the present day call all

wild flov.ers alike indiscriminately rosjc, roses ; and \^ e may be
sure that Jesus Christ in his beautiful apologue—" Consider the

lilies"—used the language of the people he was addressing, and
did not mean lilies in the strict sense of the word

;
plants that

would not burn if cast into an oven on the moiTOw of being cut

down.
It is very strange that Mr. Gladstone in the essay published in

the Nineteenth Century of October, 1877, has entirely passed

over KpoK6Ki'jr\o?, saffron-robed, an epithet twice applied to Eos,
the dawn of day, in the first lines of " II.," bk. 8 and bk. 19, a
word that proves that Homer saw yellow distinctly ; for he
never calls Eos yellow-fingered, KpoK65aKTv\o?, or rosy-robed,

poS6ireTr\os,

In the above it has been my desire to prove that any inaccuracy

in Homer's names of colours was due to the unfixed character of

the language, and not to a defective vision on the part of the

poet. In illustration of this view let me give a case that occurred

to me about two years ago. I took to a flower show at Taunton
a dahlia of a rather common variety, and such as most gardeners

would call purple ; a dark pink with a shade of blue over it, and
requested forty-four different people to write me down what they

would call its colour. In their replies I got fourteen different

names for it. I sent a flower of the same kind to a lady who
returned me twelve replies from members of her family and
friends, and in the twelve were eight different names. How
much more then may we expect diversity and inaccuracy in the

nomenclature of their colours among the popular poets of an
early period ! and how little reason have we for believing in any
gradual development of colour vision in successive generations of

men! K. C. A. Prior

Colour-Blindness

'

In answer to Mr. Podmore's question in Nature, vol. xix.

p, 73, as to the appearance to me of (the green of the solar

spectrum, I may say that such part of it as inclines to yellow is

seen by me as faint yellow, and such part of it as inclines to

blue is seen by me as faint blue. The line of division, which I

may call neutral green, appears simply colourless or white

;

there is no dark space, no pigments ; neutral green appears to

me gray.

When I wrote the paper for the Ph'/. Trans. I ajDplied the

descriptions to colours obtained by pigments, because tliat was
the mode that had previously been adopted in treating the sub-

ject, and I had not, at that time, the opportunity of making any
good observations on direct light. At a later period I went
through a series of experiments of the kind with an eminent

physicist, but I am not aware that the results have been pub-

lished. I will endeavour, if possible, to supply the desideratum.

William Pole

The Colour Sense

The note of Mr. Grant Allen in Nature, vol. xix. p. 32,

induces me to state that in the year 1877 I arrived at and deve-

loped exactly the same conclusions in several articles of the

German journal, Kosmos (vol. i. pp. 264-275 and 428-433),

namely :

—

1

.

The colour-sense manifestly appears already in insects and

many of the lowest vertebrates ; its complete absence could

therefore hardly be supposed in the very lowest race of men,

2. The anomalies shown in the expresdons of colours among
the most ancient civilised nations by Gladstone, Geiger, and

Magnus, may be perfectly explained, partly by the insufficiency
(

of the primitive store of words for this subject, partly by climatic,

physiological, and optical reasons, as stated at length in the

above-mentioned articles.

3. The usage of telling terms for the single colours closely

followed the progress of the art of dyeing. Ernst Krause
Berlin, December 2



Dec. 12, 1878] NATURE 121

History of the Speaking Telephone

As the writer of the article on the history of the telephone,

to which so eminent an authority as Prof. Watson takes excep-

tion in the long and interesting letter he has contributed to your

columns, perhaps you will allow me to say a few words. Prof.

Watson expresses his " astonishment at the claim now made that

' e (Mr. Gray) anticipated Mr. Bell in the invention of the

peaking telephone," and speaks of the "erroneous statement of

acts" contained in the article in question (Nature, vol. xviii.

. 696). Unfortunately Prof. Watson has not specified the

atements which are erroneous, and appears to have overlooked

:,e fact that the article is a review of the works of Mr. Prescott

.d M. dn Moncel on the telephone, and that the " statements of

acts" are chiefly quotations from those works. At the same time,

-ing all the materials withinmy reach, careful inquiry had led me
J concur, and in that article I expressed my concurrence in the

following opinion, quoted from Count da Moncel's book :
—"Si

M. Bell a ete le premier a construire et a rendre pratique le tele-

phone parlant, M. Elisha Grayavait le premier con9U leprincipe

de cet instrument."

Gray and Bell were both exhibitors at the Philadelphia Exhi-

bition, and Prof. Watson, ^vl•iting as one of the judges of the

scientific instraments exhibited, shows that whilst Gray merely

submitted to the judges an apparatus for the multiple transmis-

sion of musical notes, and no speaking telephone. Bell not only

exhibited a speaking telephone, but towards the end of June

(1876) the judges. Prof. Watson and Sir William Thomson,
obtained with Bell's instrument the clearest evidence of the

electric transmission of speech ;
^ whereupon Mr. Gray was both

surprised and incredulous, and even after the publication of

Prof. Bell's discovery, he delivered a lecture exhibiting his

musical telephone, but making no mention of a speaking

telephone.

If the Philadelphia Exhibition were the only means for scien-

tific publication during the year it^existed. Prof. Watson's letter

would effectually dispose of Gray's claim. An exhibition, how-
ever, is not the place for conceptions, but for accomplished
facts, and I believe no one denies that to Mr. Bell is due all

the credit of having been the first to construct, and that entirely

independently of Gray, an articulating electric telephone.

Gray's claim, as I take it, rests on his having registered in the

American Patent Office, on February 14, 1876, " a means of

transmitting and receiving vocal sounds telegraphically," and
the drawing he gives of his invention shows a correct apprecia-

tion of the true principle of an articulating telephone, to which
his previous researches had been gradually leading him.

I should be sorry to appear in any way to depreciate the

splendid achievement of Prof. Bell through having referred to

other workers in the field of electric-telephony. In fact up to

tlie time the article in Nature appeared, I fear that, through
ignorance, I had done but scant justice to Mr. Gray, having
attributed the conception of the principle of an articulating tele-

phone solely to Prof. Graham Bell.

There are two points in the history of the telephone upon
w hich I should be very glad to have authoritative information
from Prof. Watson or other of your American readers ; the first

relates to the claim made by Prof. Dolbear, and the second to the
introduction of the ferrotype diaphragm. W. F. Barrett

Royal College of Science, Dublin, December 9

The Formation of Mountains

In the account of M. Favre's experiments in Nature vol
XIX. p. 103, I find the following passage :-"It is, in fact,' verj^
probable that our globe is at the stage when, according to Elie
de Beaumont, ' the mean annual cooling of the mass exceeds
that of the surface, and exceeds it more and more.' It must
follow that the external strata of the globe, tending always to
rest on the internal parts, are wrinkled, folded, dislocated, de-
pressed at certain points, and elevated at others."
The whole theory of these dislocations, &c., thus depends on

the assumption that the interior of the globe is coolin<^ more
rapidly than the crust. This has always seemed to me an im-
possibility, and even an absurdity, and I shall be very glad if
any of your correspondents will explain how it is possible. I
have always understood that the surface of the earth does not

m^-i^™!^'*^"''^^™'''" ^^^'^' ^3'« <^f tf'e trial m question, which wasgiven as August la the artcle.

now derive any appreciable portion of its heat from the in-

terior ; but if the interior is cooling rapidly, to what can it part

with its heat but to the crust ? Volcanoes and hot springs no

doubt allow a certain portion of heat to escape, but it most be

an infinitesimal part of the heat of the entire mass. If the

meaning of the statement is, that the heat received from the sun

now keeps the surface at a permanent mean temperature, quite

irrespective of central heat or cold, and that therefore the loss

of heat by volcanoes, &c., causes the centre to cool while the

cmst does not—this may be admitted, but it is doubtful whether

it can have any bearing on the effects observed. For, on this theory,

all the compression would take place in that shallow superficial

layer which is kept above its normal temperature by the sun's

radiation; and as we go back into past time this superficial layer

would be thinner and thinner. But all geological evidence goes

to show that folded and contorted rocks were subject to com-

pression at considerable depths ; and further, that such contor-

tion w as greater in comparatively early than in very late geo-

logical times—both facts directly opposed to the theory in

question. Will any one of our great physicists enlighten us ?

Alfred R. Wallace

After reading yovu: resume of Prof. Alphonse Favre's inter-

esting experiments on the formation of mountains by lateral

thrust, it occurred to me that it would be easy to devise a mode
of experimenting which would more nearly correspond with

what takes place in nature. In M. Favre's experiments the

lateral thrust was simply in one direction. In nattire it is in

aU directions.

If a disk of india-rubber were stretched by means of a sted

ribbon bent into a circular spring, on letting the spring slowly recoil

there would be a lateral contraction of the india-rubber in all

directions. A layer of clay upon that disk would, I think, show-

not the transverse inequalities of M. Favre's drawings, but a

diversified unevenness more nearly resembling the actual surface

of the earth. ARTHUR RANSOM
Leicester, December

New Galvanometer for Strong Currents

I OBSERVE in Nature (vol. xviii. p. 707) an article on a ne^v

galvanometer for strong currents by Mr. Eugen Obach. I pub-

lished a paper on the same form of galvanometer seven years

ago, and inclose a copy of my paper which was published in

the American Journal of Arts and Sciences, vol. ii., August,

1 87 1. John Trowbridge
Harvard College, Cambridge, Mass., U.S.A., November 23

Explanatory

I must ask you, in common fairness, to allow me to protest

against P. G. T.'s mistaken statement (vol. xix. p. 71) respecting a
sentence which he quotes without the explanatory context. The
moving force exerted by the earth on the moon as a whole is of

course precisely equal to the moving force exerted by the moon on
the earth. I had not to learn this from P. G. T., but had said so in

so many words. But the moving force exerted by the earth on a
given amount of matter in the moon is eighty-one times greater

than the moving force exerted by the moon on an equal amount
of matter in the earth. P. G. T. will scarcely deny this, and
he cannot deny that the w hole statement from which he quotes

one sentence meant this, and this only. Nor, if he did, would
any one who has read the chapter on the moon's motions in my
treatise on the moon, believe such a statement.

He quotes a passage from my last book without comment,
but, unfortunately, not without serious alteration. Apart from
the undue emphasis which he thus gives to certain parts of

it, the passage expresses my honest opinion. That I may be
mistaken is quite possible. Men are always misunderstanding

each other. If I find I have erred, I will acknowledge as

much.
Until the word "heat " ceases to be used in common speech

in two senses, or I am shown that when used for "temperature"

(as when we say blood heat, boiling heat, a heat of 90" F., and

so forth), it can be understood to mean "caloric," I intend

always so to use it in familiar writing about science. I deliber-

ately struck out the word "temperature" wherever I had used

it, and replaced it by the word "heat," in the same way and for

the same reason that I often replace the word " velocity " by the
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word "speed." If in any passage ambiguity lias thus been
occasioned—or, as I* would rather say, if anything I have
thus said can be mistaken—I shall be glad to hear of it and set
it right.

I must have failed, however, to make my meaning clear to
P. G. T. in pp. 194 and 240. If at least he rightly under-
stands me, I must leave him to settle with observed facts in one
case and with the recognised authorities in the other.

My account of the earlier experiments of Professors Andrews
and Tait was taken, as stated, from a paper by Prof. Ileaton.
1'. G. T. ought to know the facts, and I accept his correction.
When my article was written, several years ago, the "now
received idea " was not yet received. I did not err in calling
that theory "beautiful" and "ingeniously conceived "which is

now generally accepted. But if I had, it is a less serious mis-
take to describe a sound theory as still open to doubt, than to
describe a doubtful theory as demonstrated. This the author of
the sea-bird theory of comets might remember with advantage.

Richard A. Pkoctor

Graphic Granite

I HAVE been spending some time of late in the examination
of the rocks of this district, and was pleasantly surprised, a few
weeks back, at finding some well-marked specimens of graphic
granite among the waste material raised from Huel Agar Mine.
It very closely resembles that found at Portsoy, N.B., but the
felspar is grey instead of red. As I am not aware that this
interesting rock is known to exist in any other locality in Eng-
land, the observation may be worthy of record.
W. End, Redruth, December 2 Frank 'Johnson

The Phonograph and Vowel Sounds
In the interesting paper on " The Phonograph and Vowel

Sounds" (vol. xviii. p. 340, et seq.), the authors remark that
although the general results are the same as I have inferred from
my own researches, the special numbers expressing the distribu-
tion of total intensity of vowel sounds among the partial tones
are very different. Perhaps you will have the kindness to com-
municate to your readers the following reasons explaining, as I

believe, the difterences mentioned above.
1. The tables given by the authors, which contain the distri-

bution not of intensity but of amplitudes, must be altered in a
manner readily seen in order to be comparable with my tables,

2. The marks impressed by the phonograph contain certain
peculiarities which, although without influence on the tones
spoken from the instrument, remain effective in modifying the
form of the curves obtained by mechanically transferring them.

3. The objective intensity (kinetic energy) determined by the
authors is nearly, but not quite, proportional to the subjective
intensity (quantity of sensation) which I have measured with
the aid of resonators.

4. As I have observed, the differences of English and German
pronunciation cause remarkable differences in the distribution of
total intensity of vowel sounds among the partial tones.

Taking the above points into consideration it will be seen that

the differences mentioned by Messrs. Jenkin and Evving appear
much smaller.

Besides I am pleased to notice that the authors, like my-
self, consider the flexibility of mouth cavity as important in

explaining, where it exists, the characteristic pitch and other
properties of vowel sounds. F. Auerbach

Local Colour-Variation in Lizards

This subject has recently been very fully discussed by my
friend, Dr. Max Braun, assistant in the zoological laboratory of
the University of Wiirzburg. His paper, which has especial
reference to the lizards of Minorca and of some of the smaller
islets of the Balearic group which lie round that island, is

entitled " Lacerta Lilfordi und Lacerta muraUs," and will be
found in Part I. of the fourth volume of Prof. Semper's
"Arbeiten aus dem zoologisch-zootomischen Institut in Wiirz-
burg," published in May, 1877.

Braun refers constantly in this paper to a memoir by J. von
Beidraga, entitled " Die Faraglione-Eidech.-e und die Ent-
stehung der Farben bei Eidechsen," which was published at

Heidelberg in 1876. P. Herberj Carpenter
Eton College, December 9

The Rangi of the Mammoth
On November 6 Prof. Boyd Dawkins read a paper before the

Geological Society on " The Range of the Mammoth in Space
and Time." As the professor and several other recent writers
have taken it to be proved that Elephas primigenins occurs in
pre-glaclalbeds it will, perhaps, be as wall at once to review
the evidence.

Geologists often speak of " pre-glacial beds " when they only
mean beds beneath some one boulder clay, perhaps No. 6, or
even later in the list given below. The succession is roughly as
follows :

—

Upper, Middle, and Lower ol
the North of England (?)

Upper, Middle, and Lower of
Lincolnshire, &c. (?)

Upper, Middle, and Lower of
East Anglia,

Lswer Boulder Clay of the Nor-
tolk Coast.

Pliocene

6. Hessel Boulder Clay
Hessel Gravel

5. Purple Boulder Clay
Bridlington Crag

4. Chalky BoiTlder Clay
Mid -glacial 1

3. Contorted Drift '

Sands ^

2. Second Till^

Intermediate Beds ^

I. FirstTilF
Arctic Freshwater Beds.^

Temperate Freshwater Beds.^
(Land surface.)

W^eybourn Beds, estuarine,

including the "Forest Bed."^ )

As the loiuer boulder clay of Northwich, in Cheshire, appears
to be No. 5 or No. 6, and consequently newer than the upper
boulder clay of East Anglia, the molar of E. primigentus found
beneath it need not be pre-glacial. The Hertfordshire boulder
clay, beneath which Prof. Prestwich found a tooth is, I believe,

No. 4.

In East Anglia I have seen two molars of E. frhnigenius
from the contorted drift. No 3 in the list, but it has not yet been
found lower. All the specimens said to come from the forest

bed have been di-edged or picked up on the beach, and are of

no value as evidence. At Bacton, on the Norfolk coast, I dug
out a jaw and three teeth of the mammoth from a post-

glacial deposit ; if the denudation of the cliffs had proceeded
these teeth would have been found on the beacli mixed wi:h

those of E. meridionalis . There appears to be one specimen,

and one only, found in sitic in the Forest Bed which can with

any probability be referred to E. primigentus ; this was found
some years ago by Mr. Savin, of (jromer, it has not yet been
satisfactorily determined, but from its peculiarity and the differ-

ence of opinion about it, it appears certainly not to be the ordinary

form. Clement Reid
Egton Bridge, Yarm, Yorks

The Bunsen Flame a Sensitive Flame

It is not generally known, if it has ever been noticed before,

that the Bunsen lamp gives a flame sensitive to sounds. A lamp
should be chosen which has a tendency to " burn below ;

" this

may usually be secured by opening the air passages to the utmost
and lessening the supply of gas. The flame should burn quietly.

My most sensitive flame is four inches high ; the gas at about one

inch pressure of water. A smart tap with a penholder on a glass

cylinder a yard from the flame causes the characteristic "duck-
ing," which is sometimes so energetic as to extinguish the flame

or to cause it to burn below. The acute sound of rattling

bottles, of a glass rod against a beaker, and many such familiar

sounds of the laboratory, are the most effective. This may
explain burning below without obvious cause. A tap on a

mortar with the pestle twenty feet distant from a well-adjusted

flame causes it, and so, often unintentionally, we may have the

same result. W. \V. Haldare Gee
Preston, December 3

OUR ASTRONOMICAL COLUMN
Jean Dominique Cassini.—In the course of his ex-

amination of the older archives of the Paris Observatory,

which had been placed at his disposal with unrestricted

permission to make extracts for use in his lunar re-

' These will be described in the Geoljglcal Survey Memoir on the Crosier

Cliffs
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searches, in the first instance by Delaunay and afterwards

by Leverrier, Prof. Newcomb discovered that the wide-

spread belief that Cassini I. was director of the Observa-

tor)-, which is even stated to have been the fact in French
histories of astronomy, is an error. The establishment

appears to have been assigned for the common use of

the Academy of Sciences, and no such office as that of

director was known or recognised. Prof. Newcomb
suggests it may have been the celebrity of Cassini which
gave rise to the impression that he was director of the

Observatory. Of the astronomical records of that time

preserved in the archives a large portion were evidently

never intended to be understood or used except by the

observers themselves. The note-books have no titles,

no indications of the observer or indications of the instru-

ments employed, except in the case of clocks : each
obsen-er seems to have had his own instruments, with-

out any reference to or comparison with those of others.

In the earlier observations no designations even of

occulted stars were attached, so that it was necessary
for Prof. Newcomb's investigation to calculate the places

of the moon as affected by parallax for the times of

observation before the objects could be identified, an
operation which, though laborious, was always successful

except in the cases of a few small stars. Lalande, in his

notice of the work of Cassini I., does not call hjm
director of the Observatory at Paris. Louis XIV., he
-tates, applied to the Pope, Clement IX., for permission
or Cassini to pass some years in Paris, where the
Academy of Sciences was in course of formation, offering

him, through Colbert, 9,000 livres per annum for the
period of his residence in France. He arrived at Paris
on April 4, 1669, and his reception by the French king
vas such that he wished to remain permanently in the
ountry. The Pope offered opposition at first, which the
ving succeeded in overcoming, and Cassini was natural-
sed, and, as Lalande says, obtained a considerable

. jrtune. He commenced observations at the Paris Obser-
vatory in September, 167 1.

The Second Comet of 1582.— In the list of cometary
radiant-points and meteor-showers in the Report for 1877
of the Luminous Meteors' Committee of the British
Association, the distance of this comet's orbit at the
ascending node from the earth's path is stated to be

" 00, and the conjunction with the cometary shower is

:.xed to November 9 for 1875. This is a mistake, which-
ever orbit of those calculated may be adopted for the
comet. Pingrd, in his CoiiietograpJtie, gave two sets of
elements, the second being calculated apparently with the
view to bring in Santucci's reported observation of a
comet on March 10, of which he was the only obsener.
Tycho observed the comet on May 12, 13, and 17, and it

is upon the obser\-ations on these three days that the
orbits depend. They were reduced with modern elements
by Mr. Hind {Ast'ron. Nach. No. 8S0), and from the
resulting positions, D' Arrest calculated elements in 1853.
In 1865 Mr. Marth, after rectifying one oversight in the
reduction, also computed an orbit, and his elements will
no doubt be preferable to the other systems, though they
do not differ materially from D'Arrest's in Astron. Nach.,
No. 891. Mr. Marth' s elements are as follow :

—

Perihelion passage 1582, May 6*4485 M.T. at Unmiburg.

Longitude of perihelion 2551643) Equinox
„ ascending node ... 227 13 33 of 15S2.

Inclmation 61 25 ci
Log. perihelion distance 9-22716

Motion—retrograde.

Whence the comefs radius-vector at descending-node is
2"87,or the comet is far outside the earth's orbit at that
pomt in Its path. The radius-vector at the opposite
node IS o-i8, so that there is no near approach to our

The comet of 1582 was observed by the Chinese for

about twenty days from the day of discovery. May 20.
Their annals have no reference to Santucci's comet, the
existence of which is doubtful, but we follow Pingre in
designating Tycho's comet—the second of the year.

GEOGRAPHICAL NOTES
At the meeting of the Geographical Society on Monday

evening, after a few remarks from the Earl of Dufferin,
who occupied the presidential chair for the first time, Mr.
C. R. ^Iarkham, C.B., read three papers on Arctic
matters. In the first he treated of the Swedish expedi-
tion, of the progress and results of which we have kept
our readers informed. The second paper was devoted to

the Dutch expedition in the Willem Barents during the
past season, the results of which are by no means in-

significant. Experience of the ice movements between
Spitzbergen and No\-aya Zemlya was acquired, and a full

hourly series of meteorological observations taken, as well

as deep-sea soundings with serial temperatures and
magnetic observations. Natural history collections were
also made, and Mr. W. G. A. Grant, who was in the
Pandora in 1876, succeeded, in spite of almost constant
fogs, in completing an excellent series of photographs.
Lastly, Mr. Markham dealt with the best route for future

Polar discovery, which he considers to be along the
west coast of Franz Josef Land.

We have to hand a report on the results of the pre-
liminary polar expedition conducted by Capt. Tyson in

the Florence. The vessel wintered from October 10, 1877,
in lat. 66° 13', at the head of Cumberland Gulf, Amisto
Harbour. The published maps locate this place 2° further

north. Last winter was very severe, almost an unbroken
succession of storms of rain and snow. The Florence
was not frozen in until the latter part of November, and
after the middle of ^lay the ice was unsafe. The coldest

temperature was -52° F. on January 21 ; the highest, on
June 9, was 55°'5. The longest period of cold was from
March 5 to 13, when the thermometer averaged about
-40°. The variations of the thermometer were often
from 6"^ to 8^ in a single hour, when the wind was veering.

The site had never been visited by any naturalist, but the
fauna was found by Mr. Kumlein almost identical with
that of Baffin's Bay, with only a few notable and appa-
rently unaccountable exceptions. Some North Pacific

species and one European were found by Mr. Kumlein,
Birds do not occur in any notable number, except perhaps
the eider-duck. Some rare eggs were procured, and a
good series of skeletons of young and foetal seals. The
flora appears to be extremely meagre. The same species

were collected on the Greenland coast, in ,lat, 70^ N.,
much more luxuriant and abundant. A considerable
collection of lichens was made, and a good series of
algae was collected. Cnly ten species of fishes were
met with, some of them, it is true, of interesting forms.

The family collected are of Silurian age. Esquimaux
skulls and old implements were procured.

A good deal has been said of late as to the practica-

bility of opening trade-routes to the Chinese province of
Yiinnan from the side of Assam, Burmah, Tonquin, and
even Russian Turkestan, and it is, therefore, not unin-
teresting to note from the Pakhoi Consular Report that

the Chinese have a route thither through the south of the
empire, of which ' we believe foreigners have not heard
before. Communication between Pakhoi, on the southern
sea-board of Kwang-tung, near the Tonquin frontier, and
the province of Yiinnan is carried on by the west River pass
Nanning-fu to Peisi-ting, thence over the mountains, or

still by the West River, in very small boats, to Kwangnan-
fu, in Yiinnan. In addition to the natural difficulties of
the route, the border-land of the two provinces is a wild

and lonely region, infested by bands of robbers. The
valuable trade which will some day spring up with the
rich south-eastern part of Yiinnan, not devastated during
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the Mohammedan rebellion, will, no doubt, take the route
of Haiphong, as it is shorter than that of Pakhoi, and has
practicable water-communication throughout its whole
length.

The latest news from Dr. Gerhard Rohlfs informs us
that he is at Tripoli, under the protection of the French
consul. He was to proceed to Wadai on December 15,
and was daily expecting rich presents from the Emperor
of Germany, which he was instructed to offer to the new
sultan of this remote kingdom.
Dr. Crevaux, the explorer of French Guiana, has

reached the source of the Oyapok, and crossed the range
which separates Oyapok from the Amazon basin.

L'Exploration, of December 7, contains several in-

teresting letters from M. Soleillet, who, it will be remem-
bered, started some months ago from the French West
African settlements for exploration of the African interior.

His last letter is dated from Kouniakary, the capital of
Segou, from which he hopes to reach Timbuctoo.
Accompanying an article on the Bolan Pass in the

December number of the Geographical Magazine is a
map of the Bolan, the Mula, and other Passes, by Mr.
Trelawny Saunders, an admirable specimen of accurate
and carefully executed cartography.

ARE THE FOSSIL FLORAS OF THE ARCTIC
REGIONS EOCENE OR MIOCENE ? AND ON
THE CA USES WHICH ENABLED THEM TO
EXIST IN HIGH LATITUDES

'

npHE question of the conditions and their origin under
^ which floras, presumably requiring a temperate

climate, were enabled to exist in Polar regions has been
so frequently discussed both before and since the recent
Arctic Expedition, that it is strange to find any aspect of
the subject having remained unnoticed.
There are some points, however, which can be by no

means regarded as conclusively settled, and upon these
I wish to say a few words. In the first place the age of
the so-called miocene floras has, I believe, been wrongly
interpreted. Again, the temperatures required by them
may have been over-estimated. Lastly, there seems to

me to be no occasion whatever to invoke astronomical
causes or to invent recurring periods of heat and cold, of
which we have no geological proof, in order to account
for their former presence there.

In the first place, then, if we examine the palaeontolo-
gical evidence, the only kind on which the age of the
rocks has been decided, we find that it is very far from
conclusive, and instead of pointing to a common miocene
age for all the tertiary beds in the Arctic regions, we find

that there ai-e many reasons for believing some of them
at least to be eocene. The plant evidence is, indeed, in

the present state of our knowledge, almost negative ; but
what similarity there is in the floras to those of the
miocene is directly against their being of that ago instead
of in favour of it,/or no twofloras tv/iich are nuich alike
and met with in widely separated latitudes can possibly
have been conte?npora7ieons, although floras of quite dis-

tinctfades may have been so. The fact that a proportion
of the plants have been identified by Heer with those of
the miocene of Switzerland is of no weight whatever, as
a considerable proportion are equally identified with the
undoubted eocene lower lignitic of America, and a number
of forms in the latter again with the miocene of Switzerland.
The truth is, that at present any formation containing dico-
tyledons may be, with almost equal plausibility, referred to

either eocene or miocene to suit the author' s requirements
;

for besides the similarity in the ovate and lanceolate leaves
from both, many species actually range right through them.
Were the age of the Alum Bay and Bournemouth beds

' This was written before attention was called to Saporta's address at
the anniversary meeting of the Royal Society.

not thoroughly established, from their fossil leaves, even
they would certainly have been referred to miocene. This
will not, I am happy to think, always be the case, for there
are a great number of plant forms which appear to be de-
cidedly typical of, and confined to, each stage respectively.
Already a number of hitherto supposed miocene deposits
in Europe have been recognised as eocene, and as soon
as those forms Avhich from their range are of negative
value, have been set aside, the confusion will cease. I

have, indeed, strong hopes that we may be able to
recognise each stage in the eocene of temperate latitudes
by its plants, more from the incoming of new and distinct
types, however, than the continued presence of older
forms.
The confused way in which floras of many ages have

been mixed together, seems to me to have arisen in a
very simple manner. The flora of Oeningen must un-
doubtedly be accepted as a typical miocene flora, and
contains but very few eocene forms—if indeed any. It

contains, however, many plants common to other isolated
fragments of strata which contain mixed floras, that is,

floras with percentages of eocene as well as miocene
plants. There being no typical series from undoubted
eocene available as standards of comparison, the plants
common to the miocene have alone been taken to deter-
mine the age of these beds, and the unknown eocene
forms have thus been enrolled as miocene, and in their

turn used to identify other still more distinctly eocene
beds as miocene ; much in the same way that the Barton
beds were formerly identified, from their possessing a
few species in common, as London clay, and the species
peculiar to the Barton horizon, subsequently made use of

to identify calcaire-grossier and Bracklesham beds in

their turn with the London clay.

The oldest Arctic flora containing dicotyledons, and
which, therefore, has any bearing on the subject, is that of
Kome in North Greenland. It is mainly composed of ferns

and gymnosperms, and its age may probably have been
correctly inferred. The next beds, referred to the upper
cretaceous, appear to be approximately of the same age
as the Dakota beds, and therefore, in my opinion,

decidedly supra-cretaceous relative to that formation in

Europe.
We have next, if Heer's nomenclature is right, an

immense gap right from the cretaceous to the miocene, to

which latter he has referred all the rest of the obviously
newer beds. He does not account in any way for the

absence of eocene deposits, and relies exclusively on plant
evidence, which I think should be, for the present, abso-
lutely set aside. Before quitting the subject of the
plants, I wish it to be understood that I in no way intend
to disparage Heer's judgment. Considering the nature
and condition of the specimens submitted to him, it is a
marvel that he could have drawn and described them in

so admirable a manner. But Heer has unfortunately
never had a large series of definitely eocene plants to

describe, and hence almost all his floras are cretaceous or

miocene. I profoundly respect his work, and only to

strengthen my plea that leaf evidence may be temporarily

set aside or reconsidered, I mention that already three

floras pronounced by Heer to be miocene, have since

proved one cretaceous and two eocene ; and still others

must follow.

Assuming that I may be allowed for the present to

dismiss the plants, I will touch upon the purely physical

evidence, which seems to me to be, small as it is, entirely

in favour of the eocene age of the beds. In the first place

we have the great probability that eocene remains would,

if they had ever existed, be found in their proper sequence,
considering the number of widely-separated places in the

North Polar area from which plant-remains have been
obtained. It is certain that they must have existed, since

the area continued land throughout eocene times, for

there are no marine deposits of that age ; and there is
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abundant evidence of more than one kind that Europe
and America were connected then, and that animals and
plants passed between them. Besides that, the floras

themselves contain both American and European types,

and during the middle eocene a great number of plants

were common to both coniinents.

In the next place the temperature of the eocene period

in Europe was much hotter than that of the miocene,
and therefore presumably more favourable to the growth
of such floras in northern latitudes. To call them mio-
cene we have to admit the former existence of a climate

sufficiently uniform to hare enabled the same species of

plants to grow simultaneously from Italy and the United
States to the 70th parallel, a state of things not in accord-

ance with our present experience of plant distribution.

But if we assume them to be eocene, the decreas-

ing temperature which prevailed from that time to

the miocene would have gradually and naturally driven
the forms southward, and thus the very similarity of
the miocene floras of America and Switzerland to those
of the Arctic regions, renders it most unlikely that they
were of the same age, and almost certain that the latter

were considerably older.

In comparing the eocene and miocene temperatures
we find, as already stated, that the former most readily

accounts for the growth of temperate floras in high lati-

tudes. Taking Heer's estimate that the miocene tem-
perature in the latitude of Switzerland at the sea-level

was only (f C. warmer than at the present day, the pro-
gressive decrease of heat to the north is not so much in

accordance with that of the present time, as it is found
to be on the supposition that they belong to the eocene

;

we have to suppose that the mean temperature diminished
in a less degree.

Speaking roughly, the present decrease in the isotherm
from latitude 50"^ of south England, to that of Spitzbergen,
is about 10° Fahr. for every 10° of latitude. This is as
nearly as possible the ratio of decrease between England
and Greenland in eocene times as implied by the floras,

supposing them to be of one age. If, as I assume from
all the data I can collect, England in middle eocene
times possessed a mean annual temperature of 70° P.,

Greenland would naturally have had one of 50°, which is

that assigned to it by Heer (9° C). The decrease thence
to Spitzbergen and Grinnell-land is hardly less rapid,
being about 1° F. {^ C.) of cold for each degree of lati-

tude. Heer calculates— principally on the mean tem-
perature required by Platanus—that between Greenland
and Spitzbergen, _8'' lat., it was 4" C., but very unac-
countably fancies^that between Spitzbergen and Grin-
nell-land no further decrease took place, and upon this

assumes that trees might have extended to the very Pole
itself. The evidence against it, however, seems perfectly
clear, for all the planes and limes, and more temperate
forms have disappeared, and the genera found there, with
a single exception, have representatives which at the pre-
sent day live within the Arctic Circle. This exception,
Taxodium, judging from its present habitat, Mexico and
the Southern United States, would necessitate a climate
completely different from that required by all the other
plants with which it is associated. They form a distinctly
Arctic assemblage : the spruce, especially, is never met
•with fossil to the south, except in inter-glacial beds. The
fossil Taxodium must, therefore, only be looked upon as
an allied extinct species, whose resemblance to living
forms does not imply identity of habit, since all other
considerations are against it. A similar instance is found
in the willow, which is generally characteristic of the
north; yet Salix humboltiana is found in the Amazon
^stricts and S. safsafm Eg^'pt; and similarly, although
Cassia is eminently characteristic of tropical and sub-
tropical zones, C. marylandica flourishes on the banks of
the Lake of Geneva. As it is essential to get rid of the
evidence of Taxodium, if we are to suppose this former

climate followed the present natural laws, I shall refer to
some remarks by Lesquereux upon the nearly allied red-

woods.
In describing the pliocene plants of California, he con-

cludes that they are related to the present flora of the
Atlantic slope, and not to that of California. He accounts
for their destruction on the eastern side by the powerful
agencies of glacial action, marine submersion, and long-
sustained volcanic cataclysms. When these had ceased
the sheets of water between the Missouri River and the
Rock}- Mountains and the mountains themselres pre-

vented the old flora from again occupying the Western
area. Some of the pliocene species, however, were pre-
served through the glacial epoch in California, but modi-
fied, for the most part, by the cold conditions they had
undergone. " The two species of Sequoia—one the more
predominant, the other the more remarkable, of the flora

of California—are evidently also remnants of the plio-

cene. ..^T. giganiea, which in aU probability covered the
higher slopes of the mountains of that epoch, has been
destroyed everywhere, except in some deep valleys. . . .

The other, S. sempei-virens, left here and there, has again
taken the ascendency under more favourable physical

circumstances. Its present distribution explains its pre-

servation until the present epoch. According to Prof.

Bolander, "the distribution of the redwood depends upon
sandstone and oceanic fogs. Where either one of these
conditions is wanting there is no redwood. The redwoods
begin in the northern part of Monterey County, in

isolated groups, in deep, moist canons. A short distance

south of Monterey City, on the Monterey Bay, a white
bituminous slate sets in, and extends nearly to Pajaro
River. On this no redwood is found, but Pinus insigiiis.

At Pajaro River, eight to ten miles from the ocean, they
set in again, and extend to nearly twenty-eight miles
south of this city (San Francisco), either in deep caiions,

or in groves extending over several ridges eastward, as
far as the fog may reach. Then they continue in similar

localities to-latitude 42°, the state boundary."
The existing allied species withstood a glacial period in

California ; there is no improbability in supposing that

older and extinct species may have habitually supported
a cold temperature. It appears that they belong to a
very old type, now confined to a limited area, and be-
coming extinct, at whose survival we cease to wonder
when we reflect that individual trees have been calcu-

lated to be 3,000 years old. To pass through the life of
such a species, an enormous period must be required, for

only 100 generations might carry us back 300,000 years,

with as little modification as an annual plant might
undergo in 100 years. The sandstone soil and damp sea
fogs required by them in their native habitat, may explain
the difficulty in getting them to grow under cultivation

except in comparatively warm latitudes—and it is upon
plants under cultivation Heer's estimate in Europe is

based—but lessens our surprise that they should have
existed in Greenland or farther north during the eocene
time.

Apart from Taxodium, therefore, there is every evi-

dence, in the disappearance of temperate forms and the
preponderance of conifers of boreal type, that, as at the
present day, there was a natural and progressive decrease
of temperature to the north between Grinnell-land,

Spitzbergen, and Greenland.
In the next place I would call attention to the possibility

that the respective temperatures thought to be requisite

for the growth of such associations of plants as are foimd
fossil in these various lands may be in excess of the

minima which would have sufficed. If this were the

case, it would of course remove to a slight extent an
argument I have just brought forward against the miocene
age of the deposits. One of the conditions peculiarly

favourable to the growth of trees in northern latitudes is

the protracted length of the summer days, and it is an
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ascertained fact that they require less heat in latitudes

above 60°, owing to this rapid lengthening of the days.
The chemical action of the sun's rays seems in some
way to compensate for feeble warmth, and vegetation

receives more impulse from the presence of the sun than
from temperature in the shade. As examples of this,

De CandoUe ' mentions that Fagus sylvatica exists

in the north with a less temperature than it can sup-
port elsewhere ; and that the limits of growth of barley
prove the point conclusively.

It appears certain, according to De Candolle, that in

very few cases has even intense cold, during natural periods
of rest, any injurious influence upon plants, and that their

northern limits are not determined by excess of cold but by
want of heat. The destructive agents are late spring frosts,

or premature heat followed by chills ; and so fatal are
their effects that one week in May has killed entire stocks
of sub-tropical plants which had stood considerable frost in

winter. There is no doubt that many plants would grow
in much colder latitudes if the temperatures of each
month were cyclically regular. Fraximts excelsw}', L,,»

supports great cold, especially when accompanied by
fogs, and penetrates as far north as 64°. Ilex aquifolucm,
L., reaches latitude 62° in Norway, and, like Abies, is

limited in range, not by excess of cold, but want of
heat. Evofiyinus europcsus, L., is found just within 60°,

and must occasionally suffer intense cold. But perhaps
the well-kno\vn Chmncerops humilis, L., affords the most
striking familiarly-known instance of capricious distribu-

tion. It is indigenous to Nice in latitude 40^, yet it is

not found anywhere in Italy, with a trifling exception,
until Calabria is reached. Under cultivation it bears a
very considerable amount of winter frost, the limit of
which I have not ascertained, nor the minimum it en-
counters at Nice. I merely mention these instances as
indicating possible sources of error, for were Cham serops

extinct and found fossil at Nice, we should infer from it,

with every appearance of probability, that the tempe-
rature of Nice had been the same as that of Sicily or
Granada, the more normal homes of the palm.
One of the most remarkable facts connected with Alpine

or Arctic plants is the length of time they can endure the
absence of light while they are covered with snow, and
when thus protected they would be unaffected by even
Arctic cold. Evergreens, as we see by the Alpine rhodo-
dendron, are equally unaffected, and I have in Switzer-
land seen laurels, bays, and acubas shrouded in snow
for many weeks without injury. I will mention but one
other instance of the extent to which trees will sometimes
bear cold, quoted by Herschel.^ "In the valley of the
black Irkut, in Siberia, Atkinson found a ravine filled

with ice, and with Jarge poplars growing in it, with their

trunks imbedded 25' in snow and ice, while the branches
were in full leaf. Around each stem was a hollow of 6"

thawed and full of water." Besides mere heat and cold
there are many influences known and unknown which
limit the range of plants. The distribution of the vine is

a case in point, for it is well kown that in historic times it

was extensively cultivated in England, Normandy, and
parts of Prussia, in which it will no longer ripen its fruit.

While the winter temperatures in these Arctic regions,
if accompanied by snow and fogs, may have been of
extreme severity, the summer temperature need not have
been high, for the present Arctic and Alpine plants,
including roses, species of Betula, Salix, Empetrum,
Vaccinium, and conifers need but little heat.

Having attempted to show that the amount of heat
really required was not so large as has been imagined, I

will endeavour to prove that it, even upon Heer's as-

sumption, might easily have been furnished by physical
causes which we know did, in all probability, exist in

De Candolle, " Gdog. Botanique," vol. i., 1853.
•• Examples used by De Candolle.
3 " Physical Geography," p. 312.

eocene time, and were quite independent of astronomi-
cal causes and change in the position of the earth's
axis, of which there seems to me no proof whatever,
geological or otherwise. At least, to qualify this assertion,

if such have existed in the past, there is no need to

invoke them in this particular case. Central heat may,
of course, be dismissed as having had too little influence
in eocene time to be appreciable.

We may roughly estimate, on Heer's basis, that the
average temperature between the latitudes and longitudes
of England and Iceland was not more than from 15° F.
to 20° F. warmer in eocene (or miocene of Heer) times than
it is at present, and we may assume also on the evidence
we possess that the present climate would permit any of

the eocene floras, supposing they still existed, to grow in

latitudes not more removed from those in which they are
found than 15° to 20° farther south. For example, the
English eocene flora could now exist in Madeira, the Ice-

land eocene flora in the Isle of Wight, that of Spitzbergen
in Sweden, and that of Grinnell-land in NorthernNorway.
We have therefore to seek for some cause adequate to

produce a difference in the temperature of Greenland, for

instance, equal in degree to that of 20° F. or 20° latitude

as a maximum. Following upon a map the isotherms of

the 70th parallel, we see that Prince Albert Land has a
temperature of but 5° F., whilst Lapland, in the same
latitude, has one of 32° F. There is evidently here a
cause at work capable of influencing the temperature to

the extent of 27° F. ; therefore a more powerful cause
than is required. The same map shows us obviously

that this agent is the sea. Wherever the Arctic waters
find egress or penetrate the land, the isothermal lines

around the Pole are deflected south. In like manner
the line denoting the limits of trees is in many places
pushed back more than 10° S. by the ice-laden water
flowing from the Arctic Ocean. From Lapland ta

Siberia it is, except for a short distance, within the
Arctic circle, principally within the 70th parallel. Near-
ing Behring's Straits it is sharply deflected south
by the Polar Sea, but away from its influence, it as
suddenly rises and again (North America) far overlaps

the Arctic circle, until it once more comes under the
influence of the cold seas and channels penetrating south
into Hudson's Bay, which drive it to below the 60th
parallel. Avoiding Greenland, it includes part of Ice-

land and the whole of the North Cape, owing to the
influence of the Gulf Stream. The influence of this

warmer water, cold as it is here, is no less remarkable,
for, by merely shutting oft" the Arctic currents from close

proximity to the shore, it enables trees to grow on the

coast, and at a point on the Arctic circle between Iceland,

and the Norwegian coast, raises the temperature, accord-

ing to Herschel, full 20° above that which is normal to
the latitude.'

We thus see that the limit of trees enters the Arctic
circle wherever the land has a great extension south or

where the Gulf Stream raises the temperature, but that it

especially shuns wherever the Arctic waters penetrate
the land, even in the smallest gulfs or bays. The lands
between Hudson's Bay and Davis' Straits, cut up by
water, and the islands in the Arctic Ocean surrounded
by water, are intensely cold and destitute of trees

—

almost of vegetation. The cause of Greenland's being
shrouded in ice is its unknown and exceptional extension,

towards the Pole and the increased height of land in its

northern portion. These appear to be necessar)' condi-

tions of such complete glaciation as we there see, as
shown by the absence of an ice-cap in Grinnell and other

equally northern lands. The present condition of Green-
land is wholly abnormal, and, presenting such unusual
conditions, has heightened the astonishment felt when,
the former mildness of its climate became known.

If we were able to shut off from the Atlantic the enor-

* " Physical Geography," p. 232.
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mou3 Arctic currents which chill it, -we should produce at

once a greater increase of heat than is required by the

floras. If, further, we impinged the Gulf Stream upon
its shores, without cooling it down by floating icebergs

upon its back, we might be able to induce at least an even
more temperate vegetation to grow there.

Water is thus seen to be the great factor in distributing

heat and cold in northern regions, and not land, as has
been generally taught. Humboldt believed the rigorous

climate of America to be due to high land stretching to

the Pole ; Lyell taught that with great polar seas and an
excess of land at the equator, the hottest conditions

possible on the globe would be produced, and that with
land at the Poles and a great equatorial sea, the coldest

conditions would ensue. A study of the isothermal
lines leads to the contrarj' belief that the presence of

land at the Pole, even if ice capped as Greenland is,

would be less productive of cold than a polar ocean with
free exits, for air has not the distributing power pos-
sessed by ocean streams, and when these are ice-laden
the effect is still greater.

It only remains to call attention to such proof as we
have, that these conditions really did exist in eocene
time, and that the Arctic currents were actually shut off

from the Atlantic in those days by continuous land which
connected the two continents of Europe and North
America. In the eocenes of Europe and North America
we have evidence of a great, and, comparatively speak-
ing, sudden rise of temperature, and this was followed in

due course by a mingling for the first time of the floras

and faunas of the two continents. That there was land
communication to the north is further evidenced by the
occurrence of types of both kinds in the floras now
found upon the spots on which they grew. In further
support of this theory we have the fact that no trace of
sea-deposit of eocene age has ever been found in the
polar area, all the vestiges of strata remaining showing
that these latitudes were then occupied by dry land.

If we may assume that these conditions really did
prevail, and that all the outlets into the Atlantic were
closed by the elevation of the present sea-bed between 60^

and 70^ (where, I believe, the sea is even now shallower)
into land of moderate elevation ; with or without pro-
longations south to the 50th latitude ; and the north
of Greenland submerged, a temperature would ensue
more than adequate to support aU the plants yet found
fossil in eocene or miocene Arctic beds. The result
would be that the zone of greatest heat would be far
north of the equator ; for while the southern hemisphere
was still cooled by the Antarctic currents rising to the
surface, the North Atlantic would be practically a land-
locked sea, cut off" from southern cold by the tropics,
from northern cold by land, and heated by the sun like
the Gulf Stream or Red Sea. There is no need to suppose
that the Gulf Stream washed its northern shores, for the
temperature would then be raised in excess of what is

required, but its aid may be called in to account for the
even warmer previous periods evidenced by the older
growths of Gleichenia and cycads.

It does not necessarily follow that cold did not then
exist towards the Pole. Disko is 20° distant from it, and
with an inclosed polar sea we should have a rapid lower-
ing of temperature on the northern shores of the wide
belt of land, and might have even a frozen ocean, perhaps
as at present, with outlets on the side of Behring's Straits.
The assumption that forests stretched to the Poles is
not supported by the evidence.
The high temperature in these latitudes would be con-

fined to the Atlantic
; and that it was under the same laws

^ at pre-ent seems a reasonable supposition, since the
American area even then maintained a relative coolness
on account probably of the return and cooler currents
bemg sheared to the west by the rotation of the earth.
To recapitulate. I believe the evidence to be in favour

of the eocene age' of the Arctic floras in question, and
not miocene. I think that the temperature acquired by
the plants—especially taking into consideration that their

affinities with genera belonging to temperate regions is

only inferred upon, in many cases, indistinct fragments

—

may have been over-estimated. There is no inherent

impossibility indeed, that these extinct forms may not be
the relics of a flora, like our present Arctic flora, specially

adapted to bear a rigorous clime, and colour is lent to

this by the abundance of the extinct McClintockia, about
whose affinities we know nothing—a flora, perhaps, merely
requiring the protecting cover of snow and sea-fog during
winter. Finally, I believe that a comparatively slight

change in the relative distribution of land and water, such
as I have described, would alone account by itself for

any fluctuations of temperature, of which we have any
record preserved, in, at least, the tertiary rocks.

It does not come within the scope of the present subject,

but it is worth consideration, whether wider channels
still than those we now possess—some flowing from a
more easterly point, so that our land might form the

western coast of such a current—would not produce a
glacial epoch, intensified by the absence of the Gulf

Stream when there was no connecting isthmus (of

which there is evidence in recent days) between the two
Americas. The present distribution seems, at all events,

one productive of more than average cold, as we become
aware through the geological record, for the many and
wide-existing channels conduct the Arctic waters south,

and lower the general temperature of the ocean even to

the Tropics. J. Starkie Gardner

ON GA CrSSIA'S WARNING REGARDING THE
SLUGGISHNESS OF SHIP'S MAGNETISM^

Practical Rule and Caution

I. A FTER steering for some time on westerly courses
•^*- expect

—

I. {a) Westerly error if you turn to the north

;

1. \b) Or easterly error if you turn to the south.

2. After steering for some time on easterly courses

expect

—

2. (a) Easterly error if you turn to north
;

2. (^) Or westerly error if you turn to the south.

The diagram representing case i {a) illustrates the

physical explanation, N and S representing the north and

south points of the compass card (or true south and true

north poles of its needles), and the small letters, s, s, s,

true southern polarity, and «, «, «, true northern polarity,

induced in the port and starboard ends of deck beams and
port and starboard sides of ship while steering east, and
remaining for some time after she has been turned to

north.

In the "Admiralty Compass Manual" Gaussin's warn-
ing is given with reference to the direction of swinging,

in correcting the compass by magnets according to Airy's

I Being an abstract of- a Communication by Sir Wm. Thomson, F.R.S., to

Section A of the British Assjciatian-at iu last meeting (Dublin).
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first method. In the Reports of the Liverpool Compass
Committee and in Mr. Towson' s " Information for

Masters and Mates regarding Ship's Magnetism," in-

stances of perplexing changes in the compass are given,

and are referred to the same cause. The " sluggishness
'

'

of ship's magnetism, according to which it depends
generally in part on the influence experienced some time
before the time of observation, and not wholly on the
influence at the time, seems to have been first definitely

noticed and discussed scientifically by Sir Edward Sabine
in his analysis of the results of the magnetic observations
in the Antarctic Exploring Expedition of Sir James Ross
in the Erebits and Terror, in the years 1840-41.
The practical rule and caution given above is of great

importance in the navigation of iron ships. The amount
of the error which may be found cannot be predicted for

ships in general, nor for any particular ship except after

much experience and careful observation. A small effect

of two or three degrees,^ such as that referred to in the
Admiralty Manual as found in M. Gaussin's experience,
may be observed in the course of quietly swinging a ship
by hawsers or steam-tugs. If the ship under way is

steamed round on the different courses the amount of the

"Gaussin error" may generally be greater than if she

is hauled round by warps ; but we must not be sure
that it will be so, because the shake of the screw which
enhances the magnetisation on the east or west courses
may shake it out again before the observation is made on
the north or south courses.

A good practical rule in correcting the compass is, after

having got it quite correct on the north and south courses,

correct just half the error which is found after that on the
south and north course, in the regular swinging of the
ship.

The warning at the head of this article is particularly

important for ships of war after firing guns when on
easterly or westerly courses ; if the course is then changed
to north or south, and particularly if, after the firing, the
change of course is effected under canvas, without the
shaking of the ship's magnetism produced by the engines
and screw.

The warning is also very important for ships steaming
through the Mediterranean eastwards or westwards, and
then turning south through the Suez Canal or north
round Cape St. Vincent ; and for ships steaming east-

wards from America and then turning northwards or

southwards into St. George's Channel.

MATHEMA TICAL DRA WING INSTRUMENTS ^

T N his preface the author states that we nowadays ex-
-• pect to find somewhere in print an account of the
little mysteries of any particular art, and that partly with
the hope of enabling this expectation to be fulfilled, and
partly to meet the constant inquiries made respecting
certain of the more complicated instruments manufac-
tured by him, he has written his book. The author offers

as an apology for any shortcomings in his work, that he
is conscious his powers are greater with the lathe and
file than in the ways of gentle rhetoric. In our opinion
this is unnecessary ; we would rather have had the file

marks more distinct, and the technical details of con-

struction not so carefully polished out in the work before
us as in the well-finished instruments for which the author
is so well known. The drawing instruments in most
common use, pen, compasses, and dividers, are first de-

scribed, and the patterns most recommended are illus-

trated ; the type of these instruments now in use seems t&
meet all requirements, and if of the best quality, appears
to require little or no improvement ; the needle-point,

however, shown on p. 34 (Fig. i), adapted to compasses or
pricker, is an improvement in steadiness on the old form^
which was always liable to a little play. The earlier

chapters will probably be of use to the beginner in facili-

tating his choice of the requisite instruments for his

work, but he must recollect that dexterity in their use.

SECTION. FBOyir CFEOINT

Fig. I.

even if of the most improved form, can only be acquired
with very considerable practice ; much time and temper
may be saved by the use of good instruments, and there
is nothing particularly meritorious in the production of
good work with bad instruments if good ones are within
his reach.

Of the more complicated instruments next described,
some must be regarded rather as mechanical curiosities

than of every-day use ; others, however, are indispensable
where accuracy and the saving of time are of importance

;

as chief among these we select the eidograph and plani-

meter. A plan can be reduced or enlarged by dividing it

' Much greater effects than this are actually found in the cases of gun-
practice and of long steaming on easterly or westerly courses referred to
Delelow.

^ " Mathematical Drawing Instruments
(London : E. and F. N. Spon, 1878.)

by William Ford Stanley.

Fig. 2.

into small squares and filling the details contained ii>

each square into the corresponding squares ruled on
the sheet prepared for the copy. This is a tolerably

rapid process w'hen the plan is simple in character, and
with the help of proportional compasses a good draughts-

man may attain considerable accuracy, but for a compli-

cated plan or where great exactness is required, either the

pentegraph or eidograph is indispensable. The author

justly expresses astonishment at the little use at present

made of the eidograph as compared with the pentegraph ;

the latter as made in this country appears for large work
a most clumsy contrivance, offering much unavoidable-

resistance to motion, and even if made on the most im-

proved Continental pattern is much less handy than the

former. The eidograph, as improved by the author, is

shown in the cut (Fig 2).
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The ir.ain bar is supported and turns on the pirot

earned bj the triangular weight ; its position with respect

to the pivot is adjusted by sliding longitudinally in the

box fitted with clamping screw and vernier. On vertical

pins at the ends of the main bar turn the two equal

pulleys shewn ; attached to these on their under sides are

small boxes also fitted with verniers for the longitudinal

adjustment of the two transverse bars. On the similarly

situated ends of the transverse bars the tracer and pencil

point are carried. When the permanent adjustment of

the instrument has been made the transverse arms are
parallel, and the pulleys being of equal sizes any rotation

given to one communicates an equal rotation to the other
by means the flat steel band passing tightly round both

;

thus the parallelism of the arms is maintained in any
" position. If now the temporary adjustments are so made
that the ratio of the two parts into which the axis of the
pivot divides the main beam is equal to ratio of the
lengths of the corresponding transverse arms measured
from the axes of the pulleys to the pencil and tracer, it is

evident that each of those latter is at the apex of a similar

triangle, and that the line joining them passes through
the axis of the main pivot. Thus the path described by
the pencil point is similar to that described by the tracer.

The graduations on the bars provides the means of
setting the instrument in the required ratio. In the old
form the distance between the axes of the pulleys was
divided into 200 equal parts, the graduations reading each
way from the centre. The transverse arms were made
of equal length divided into 200 parts, also reading
each way from the centre. For enlargement the setting
would be on one side of the centre in each of the three
bars and for reducing on the other side. In the improved
form shown the tracer and pencil are made interchange-
able, and thus the graduation on one half only of each
bar is required, while at the same time part of the half
arm, B, is dispensed with, making the instrument more
handy. In the figure the instrument is set for reducing.

The setting is obtained as follows :—Let - be the ratioA
of the scales of the original and reduced plan, and x
the reading on the graduations, then for the similar

triangles we have ^^ - ^ = -,oxx=\oo. ^ ~ ^. The
100+ ;ir A A-j-a

chief improvements introduced by the author in the con-
struction of the eidograph consist in making the pencil
and tracer interchangeable, which is a considerable sim-
pHfication, and the introduction of the small roller under
the larger arm of the main beam. The improved instru-
ment is stated to be capable of making a reduction down
to one-eighth, while the old form certainly became un-
manageable at anything beyond one-third.
There is perhaps no instrument whose true value is so

little known in the drawing-office as Amsler's Polar
Planimeter. The accurate measurement of an area
bounded by cur\-ed or irregular lines is daily required

;and although this can be effected readily and correctly by
the aid of the polar planimeter, it is usually laboriously
performed by cutting up the area into triangles whose
areas are separately determined, or by the measurement
of ordmates.
The instrument may be described with the assistance

of the figure (Fig. 3). The weight retaining the pin below
It at a fixed pomt, forms the centre about which the more
distant arm revolves ; to the other extremity of this arm
IS pivoted a rod carrying a tracing-point at its free extre-
mi_ty._ A small roller is mounted on this rod so that its^s IS in a line passing through the tracer and pivot at

2 ends. The roller is provided with a thin projecting
edge and is retained in contact with the paper and free
torotate on its axis during any motion given to the in-
strament. The rotation of the roller is read off from the
^ouations on its rim by means of a rernier, the number« wnoie revolutions being shown on the smaU dial driven

by a worm wheel and screw-pinion on the roller-axle.

Any motion on the surface of the paper that is given to
the point of contact of the roller is resolved into two
components, one at right angles to the axis of the roller

which is recorded by^ the dial and vernier readings, and
the other parallel to the axis which is a sliding of the
roller longitudinally, and is not recorded. To measure
the area inclosed by a boundary- line as shown in the
illustration, the tracing-point is adjusted to any point of
the boundary', the dial and wheel are then read off; the
tracing-point is then carried round the boundary-line,
carefully following it throughout until the starting-point is

again reached. The dial and roller are then read off, and
the difference of the readings gives the actual area in
square inches, or any other units for which the instrument
has been graduated. We may now attempt an explana-

FlG. 3.

tion of the principle of the instrument. Consider first the
motion of a straight line parallel to itself. The motion
of the centre of the line is compounded of a motion at

right angles to it, and one in the direction of its length.
The area passed over by the line is equal to its length
multiplied by the distance travelled by the centre at
right angles to its length.

If, however, the line be moved, not parallel to itself,

but into any other position, it could have been made to
reach this position by first moving parallel to itself until

its centre reached its new position, and thus, by a rota-
tion of the line about its centre as a fixed point, it could
be made to assume the position sought. If a figure re-
presenting this be drawn it will be seen that, when the
movement is small, the area passed over by the line is

approximately equal to its length, multiplied by the per-

FlG. 4.

pendicular distance traversed by its centre, as before,
and that, when the movement is diminished indefinitely,

the area described is in the limit equal to the length mul-
tiplied by the perpendicular distance traversed. Now let

a roller be mounted at the centre of the line, so as to
rotate about it as axis, and let it be so graduated on the
rim that the length of one division, multiplied by the
length of the line, is equal to a unit of square measure.
Then, as the line passes from one position to another,

parallel to the plane of the paper, the roller will record

the sum of the separate infinitesimal movements of the
line at right angles to its length, and will thus, by the
graduations on its rim, read off, say, at the point of con-
tact with the paper, give the area passed over by the
line. Let / = the length of the line. Ax = the perpen-
dicular distance travelled by the roller. Thei', in the
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limit, Idx = the element of area described. In passing

over a finite area this will equal / Idx = I x, where x

is the whole distance recorded by the roller. If now the
roller be mounted at a distance r from the centre of the

line, in traversing the element of area as before, it will

first record Idx in its motion parallel to itself, and then,

as the line turns about its centre, it will either add or
subtract from that reading an amount corresponding
to the arc of the circle of radius r, through which
it turns; the roller will thus show Id x ± rdO,
where dO is the small angle turned through. In
traversing a finite area this will record I x ±. r 6
where 6 is the angle between the initial and final positions

of the line. It is now obvious that if the initial and final

positions of the line are parallel or coincident, the area
passed over by the line will be equal to the area recorded
by the roller, even though it were not mounted on the
centre of the line, as the second term in the expression
just given vanishes. Returning now to the illustration,

we see the line represented by the rod carrying the roller,

its two extremities being the tracer and the axis of the
pivot. Assume that the tracer is placed at the extreme
right of the area to be measured : by moving it to the
extreme left the roller is made to record an area dif-

fering by ± r ^ from the whole area between the initial

and final positions of the rod, and bounded by the portion
of the circle described by the further extremity of the
rod and by that portion of the boundary of the area tra-

versed, rand 6 having the meanings previously assigned to

them. Let the tracer be now carried round the boundary
back to its starting point on the other side of the area ; the
roller will now revolve the reverse way, and will subtract

from its previous reading an area differing by + r5
from the area contained between the two positions of the

rod, the arc described by the pivot and the portion of
boundary traversed. It is now apparent that the reading
of the roller gives the difference of these areas, which is

that of the figure required (Fig. 4).^ A different form of the
polar planimeter is shown in the second illustration, and
is provided with an adjustment for varying the effective

length of the arm carrying the tracer, by which means
the dial and the graduations on the roller are made to

show the area to different scales. Mr. F. J. Bramwell
was, we believe, the first to publish an intelligible de-
scription of the planimeter. This the author refers to,

but has rendered it incomplete and far from lucid by
condensing it ; we would, however, refer him to a short

-account of the instrument published by Mr. F. P. Purvis

in the Philosophical Magazine for July, 1874.

With this sketch of two of the most important instru-

ments described by Mr. Stanley, we must conclude our
notice of his book. We hope the publication of the new
•edition may lead to a more extended employment at

.least of these, and that the favour now shown throughout
India and the Colonies, as well as England, for the in-

struments manufactured by the author's firm may be
sufficient inducement to keep them up to their present

high standard.

NOTES
The announcement that Dr. W. B. Carpenter is about to

r tire from the post of Registrar of the University of London
will be received with general regret. He has filled the office

for twenty-three years.

Prof. Marey has been elected to fill the place of the late

Claude Bernard in the Section of Medicine in the Paris Academy
of Sciences.

The tenth annual report of the U.S. Geological and Geogra-

phical Survey of the Territories, in charge of Prof. Hayden, will

be ready for distribution in a few weeks. The report has been

' It is here assumed for simplicity sake that the po'.nts at which the

motloa of the roller is reversed are at the extreme right and left of the figure.

in type nearly a year, but has been delayed on account of the

engraving of the plates. These are now comple.ed and the

report will be issued at once. It contains 546 closely printed

pages octavo, with eighty plates, sections, maps, &c. Fifty of

the plates illustrate the remarkable cliff dwellers in Southern

Colorado and Northern New Mexico. This is the last annual

report pertaining to Colorado and contains a very interesting

series of chapters on the geology of that remarkable country.

On the whole this report will prove one of great popular interest

and ought to have been published in great numbers. Only 4,500

copies have as yet been ordered. About 250 pages of the

eleventh annual report of the field work for 1877 are in type at

the Public Printing Office. This will contain a detailed descrip-

tion of the geological and geographical features of Southern

Wyoming and Idaho. The reports of Sir Joseph D. Hooker

and Dr. Asa Gray will give this volume a high character as well

as great popular interest. 10,000 copies have been ordered by

Congress. There will be very extended geological reports by

Messrs, Endlich, White, St. John, and Peale, and geographical

reports by Messrs. Gannett and Wilson, and special reports by

Leidy, &c., &c.

Various items on electric lighting are to hand. It is tele-

graphed from Washington, December 7, that Mr. Edison's

application for a patent for his electric light has been favour-

ably passed by the Patent Office, and that the letters patent

were to be issued on Tuesday. The Journal of the Society of

Arts for December 6 contains a useful rhume of the practical

application of electricity to lighting purposes, by Mr. J. N.

Shoolbred. A new system of electric lamp has been invented

in Paris and will be experimented on shortly in public. The

carbon rods are four in number, as in the Rapieff system, but

instead of crossing at an angle they are arranged in two parallel

lines. The consumption of carbon for electric lighting is in-

creasing so rapidly that M. Carre, the well-known Paris maker,

is extending his works. He is manufacturing now at the rate

of 2,000 meters a day. The electric light illumination has been

prolonged, by a vote of the Municipal Council of Paris, up to

January 19, for the Avenue de _rOpera and the front of the

Legislative Palace. The city engineers have received orders to

prepare, during the interval, a report on the several systems

which are now in operation or may be proposed.

The New York papers report that Mr. Edison has stated that

he has made an improved receiver for his telephone by means of

which persons standing 15 feet from the instrument can hear a

whisper uttered miles away.

After the masterly works of Tscbudi on " Animal Life in the

Alps," and of Heer on the " History of Vegetation in Switzer-

land," another work likely to be of high value is announced,—H.

Christ on the plants of that country—" Das Pflanzenleben in der

Schweiz." The interest of the work is all the greater that

Switzerland contains on its narrow area nearly all the diversity

of plants which grow in middle and northern Europe. Many

years' research of the author in the field, his previous works on

separate parts of the Alps, as well as his connection with the

botanists of Europe, have enabled Dr. Christ to pubUsh a work

which may be expected to range with those above-mentioned.

It will appear in four fascicules, with many illustrations, and

four maps of vegetable zones, one of which, the distribution of

grapes and of several plants of the Fohn and lake regions, will

'

appear this month. The whole work will be finished about'

the spring of 1879, the first half fascicule having just appeared.

A NEW Botanical Society has just been formed at Munich,
j

the president is Prof. Robert Hartig, and the vice-president

Dr. Arnold, an eminent lichenologist.

Herr Albert Kuppers, an eminent sculptor at Bonn, hasj
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jast finished the model of a statue to be erected in memory of

Prof. Jacob Noggerath, the well-known mineralogist.

The Chinese are about to commence the erection of a line of

telegraph from Tientsin to Taku at the mouth of the Pei-ho, and

also to make the necessary surveys for another line between

Tientsin, Paoting-fu, and Peking.

According to the Colonies and India, the surseyor, in making

a sur^-ey of the new road at Mohikinui, in Buller County, New
Zealand, struck a coal-seam five feet thick at a distance of only

two miles from the township. The coal is bituminous and

excellent in quality ; it is, moreover, easily accessible and can be

brought to the port at a very small cost.

The Council of the Society of Arts have'addressed a memorial

to Lord Salisbury asking him to request her Majesty's Ministers

abroad to collect information on the system of technical and

industrial education in foreign countries, in continuation of what
jyas published in 1868. Lord Salisbury has promised to give

the matter his consideration, though we think this is rather an

unfortunate time to address the Foreign Secretary on so peaceful

a subject.

In reference to the statement that Sir William Armstrong
has employed electricity, generated by water power, a mile and
a half distant, to light his picture gallery, and that he proposes

to use the same force to turn machinery about his house, Mr.
D. R. Jones sends us a copy of a letter sent by him to the

Australasian, October 25, 1870, in which, referring to the

phenomena of dynamic electricity, he states that it is evident

that motion may be transformed into electricity, and vice versd.

He suggests that we may have here "the means of utilising the

motions of the air and of water, which, for want of means of

transmission, have been hitherto allowed to run to waste.

Various methods of converting, transmitting, and utilising force

will readily suggest themselves as a combination of these well-

known facts. While we have such superabundant constant sup-

plies of force it is not right that the stores of Nature should be
ransacked."

The Times of Monday contains another letter from Dr.
Schliemann, giving an account of his further excavations on the

ate of Troy. He has succeeded in exploring much of the

lemains of the ancient structures so that the plan can be very

distinctly traced. Dr. Schliemann himself left London on
Monday for Paris, and intends to recomoience work on March I.

A nimiber of the objects found during the last explorations have
been deposited in the South Kensington Museum, where they

will be exhibited.

The Midland Naturalist, we are glad to see, has con-
cluded a successful first volume. Its past twelve numbers
contain many papers of value, both on local and general
scientific matters, and its conduct is creditable to its editors

and to the many societies of which it is the organ. The
December nimiber contains a carefully compiled index, which
must be a great comfort to those in search of any paper or
subject in the volume. Several good contributions are
promised for the next volume, and we trust that the journal will

receive every encouragement from the members of the socie-
ties it represents, and that its conductors will strive to make it

thoroughly representative of the science of the Midlands.

A CORRESPONDENT "R. C. J.," writes as foUows from Driefon-
tein, HeUbronn District, Orange Free State, South Africa, under
date October 14:—"Our last winter was dry throughout, and
untisually cold, that is, June, July, and August, and on August
3 a piece of country in the Transvaal, about seventy or eighty
miles north of this part, and on the road from this to Pretoria,
about fifteen or twenty miles wide, and perhaps the same in
length, was -i-isited in twenty-four hours with such a sudden

change of temperature, from 85° to 42' F., that more than 100
bodies of dead Kafirs, besides oxen, were found as if killed by
the sudden abstraction of caloric. There was no wind or rain,

but a fall of snow. The land is aboat as high as this, about

4,600 feet."

Excavations are now in progress on the Limburg, in the

Bavarian palatinate, which wiU lead to important results for

prehistoric investigation, inasmuch as they are directed to the

elucidation of the much contested question regarding the con-

structors and former inhabitants of the RingwaU near Diirkheim.

La Semaine Franfaise is the title of a new weekly French
paper published in London for English readers, and which is

meant to appeal " to all those who wish to read good French in

the way in which it is most likely to be read w ith interest and
profit." The number before us is well selected as to contents,

and contains news of French matters and expressions of French

opinion in various departments. A small amount of space, we
are pleased to see, is devoted to science.

Dr. Rae writes that at about 14m. past midnight of December

5-6, whilst there was bright moonlight, he observed a meteor of

intensely bright and white light passing obliquely downwards
from west to east. It was first noticed almost directly below the

western foot of Orion, and disappeared when slightly to eastward

of Sirius, having passed at 3° or 4° of arc below these stars. It

was spherical and apparently of 6' or 8' diameter, with a fiery

red tail four or five times that length.

An earthquake occurred in Scotland on Tuesday morning last

week at Balnacara and other parts of the district of Loch Alsh,

on the west coast of the county of Ross, opposite the Isle of

Skye. The shock was very marked, the tremulous motion of

the earth being distinctly felt, and the houses shaking violently

At Balnacara the shock occurred at 5 o'clock, and at Plocton^

five miles distant, between 7 and 8.

An Indian paper states that in the Ferozepore district the rise of

the Sutlej has once more broken the head-works of the inundation

canals, and over 100 square miles of country are under water.

The damage done to property has been great, but on the other

hand a quantity of treasm-e has been uncovered by the floods in

the old fort of Momdote, a few miles from Ferozepore.

Mr. Cornelius Walford has reprinted in a separate form
his elaborate and valuable paper on "The Famines of the World,

Past and Present," read in March last before the Statistical

Society.

The Eleventh Annual Report of the Trustees of the Peabody
Museum of American Archaeology and Ethnology to the Presi-

dent and Fellows of Harvard College is an imusually interest-

ing one. The description of the new museum buildings at

Cambridge is very full, and illustrated with plans and a photo-

graphic view ; the building seems admirably adapted to the

purpose for which it is intended. Besides an account of the

additions to the Museiun and the work done_since the last Report,

the present publication contains the following papers :
—" Second

Report on the Implements found in the Glacial Drift of New
Jersey," by Dr. C. C. Abbot ; " The Method of Manufacture of

several Articles by the former Indians of South Carolina," by
Mr. Paul Schumacher ; "Cave Dwellings in Utah," by Mr.
Edward Palmer; "Notes on a Collection from an Ancient

Cemetery in Southern Peru," by Mr. J. H. Blake; " Archaeo-

logical Explorations in Tennessee," by Mr. F. W. Putnam (this

long and amply illustrated paper is separately reprinted) ; "Obser-

vations on the Crania from the Stone Graves in Tennessee," by
Mr. Lucien Carr ; " On the Tenure of Land Among the Ancient

Mexicans," by Mr. A. F. Bandelier. Besides Mr. Putnam's

paper most of the^ others are accompanied by numerous
illustrations.
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In a note on "Colonial Grasses as Paper-making Materials,"

the Colonics and India suggests the poFsibility of utilising some

of the coarse grasses which grow with such provoking pertinacity

in South Africa, Australia, New Zealand, &c. The Typha

<ingustifoli.it for example, a large kind of tussock grass (known

as raupo to the New Zealand natives, who use it for thatching

their houses), which grows in enormous quantities in the swampy
flats near rivers and lakes, may, like its neighbour, the Phormium
tenax, prove a rival to Esparto grass ; the iviivi, a coarse, wiiy

kind of grass, growing chiefly in the interior of North Island, is

also worth an experiment. In New South Wales the gi-ass-cloth

plant {Bohmeria nivea) has already received some attention,

being used for the manufacture of a fine kind of matting. South

Africa is probably richest of all in its grasses ; in the great Karroo

district thousands of square miles are covered with the twaa-

grass, the sour-veldt, and the sweet-veldt, the importance of

which as fodder may be found equalled by their value as

paper-making material. Still more likely to prove valuable is

the Stipa capensis, a member of the family to which Esparto

belongs.

The Transactions of the Cumberland -Association for the

Advancement of Literature and Science, Part III., 1877-78,

edited by Mr. Clifton Ward, is a thickish volume containing

papers by members of some of the Associated Societies. The
first paper, however, after various reports, is that by Sir George

Airy, on the " Probable Condition of the Interior of ^the

Earth," a report of which we gave at the time of its delivery;

accompanying it is a diagram;of anndeal earth. Mr. Ward has a

paper on " Quartz in the Lake District ;
" Mr. C. Smith one on

** Boulder Clay ;
" Mr. Pickering, on a " Submerged Forest at

St. Bees ; " and Mr. Fisher Crosthwaite gives an interesting

account of Peter Crosthwaite, who, at the end of the last and

beginning of the i^resent centuries, did much to promote science

in the district.

M. J. PoLiAKOFF, who was sent last summer by the St.

Petersburg Academy of Sciences to examine the remains of the

stone period in the governments of Yaroslaff and Vladimir, gives

the following results of his explorations :—Very interesting

collections were found in excavating a mound, close by Yaroslaff;

numerous skulls of men of the neolithic period v/ere discovered

here, together with polished silex hatchets and hammers, and
numerous banes of animals of existing species. Far richer col-

lections were found in the valley of the Oka River, in the dis-

trict of Murom. Here, in the sandy mounds of the valley, as

well as in the alluvium of the river, INI. Poliakoff has^discovered

immense quantities of silex implements, polished and rough, of

the most varied forms. The implements were always found to-

gether \\i\h. bones of the Castor fiber, the Stis scrofa ferus, and

the Bos primigenius, none of which exist now in those regions.

Besides, he also discovered vestiges of old wood buildings, very

like the lacustrian dwellings of Switzerland. The most important

discovery during these explorations was made by M. Poliakoff,

in company with Count Uraroff, close by Karacharovo Town,
in a very old lake alluvium, being a somewhat washed-up glacier

deposit. Here they found rough stone implements of the paleo-

lithic period, together with bones of the mammoth, rhinoceros,

and the Bos prisons. The character of the deposits proved

without doubt the co-existence of man with those extinct mammals
in Russia, as well as in other parts of Europe. After having
finished his explorations, M. Poliakoff made a journey in

Western Em-ope to study the chief museums, and to compare
the implements he has collected during many years in Russia

and Siberia, Western and Eastern, with those of England,
Sweden, Denmark, France, and Switzerland, We expect that

this last journey of M. Poliakoff will accelerate the opening of
the projected pre-historic museum at St. Petersburg.

The additions to the Zoological Society's Gardens during the

past week include two Black-faced Spider Monkeys (Atc/es ater),

two Rufous-vented Guaus (Penelope cristata) from U, S. of

Columbia, two Horsfield's Tortoises (Testttdo horsfieldi) from

Turkestan, presented by Mr, A, Gonzalez Carazo ; a Green

Monkey (CercopitJucus callitrichus) from West Africa, presented

by Mr. A. G. Lytton Squires; two Black-eared Marmosets

(llapale penicillata) from South-East Brazil, presented by the

Countess of Cotterham
;

' two Laughing Kingfishers (Dacelo

gigantea) from Australia, presented by Mr. Edwin A. B,

Crockett ; a Ceylon Jungle Fowl {Callus stanleyi) from Ceylon,

tv,o Japanese Pheasants {Phasianiis versicolor") from Japan, a

Grey Francolin (Francolinns ponticcriamts) from India, pre-

sented by Mr. Geo. Lyon Bennett ; a Rhomb-marked Snake

(Psammophylax rhomheatus), three Rufescent Snakes {Leptodira

riifescens) from South Africa, presented by the Rev. G. H, R.

Fisk, C.M,Z,S. ; a Kinkajou {Cercoleples caicdivolvulus) from

South America, three Snow Buntings {Plectropkanes nivalis),

European, purchased,

ROYAL SOCIETY—THE PRESIDENT'S ANNI-
VERSARY ADDRESS 1

IL
T^HE modem development of botanical science, being that
* which occupies my own attention, is naturally that on which
I might feel especially inclined to dwell ; and I should so far

have the excuse that there is, perhaps, no branch of research
with the early progress of which this Society is more intimately
connected.

One of our earliest secretai-ies, Robert Hooke, two centuries

ago, laboured long and successfully in the improvement of the
microscope as an implement of investigation. He was one of
the first to reap the harvest of discovery in the new fields of
knowledge to which it was the key, and if the results which he
attained have rather the aimless air of spoils gathered hither
and thither in a treasury, the very fulness of which was em-
barrassing, we must remember that we date the starting-point of
modern histology from the account given by Hooke in his
" Micrographia " (1667) of the structure of cork, which had
attracted his interest from the singularity of its physical proper-
tie?. Hooke demonstrated its cellular structure, and by an in-

teresting coincidence he was one of the first to investigate, at

the request, indeed, of the founder of the Society, Charles II.,

the movement of the sensitive plant Mimosa pudica, one of a
class of phenomena which is still occupying the " attention of

more than one of our Fellows. In attributing the loss of tur-

gescence, which is the cause of the collapse of the petiole and
subordinate portions of the compound leaf which it supports, to

the escape of a subtle humour, he to some extent foreshadowed
the modern view which attributes the collapse of the cells to the
escape of water by some mechanism far from clearly understood
—whether fi-om the cell-cavities or from the cell-walls into the
intercellular spaces.

Hooke having shown the way, Nehemiah Grew, who was also

secretary of the Royal Society, and Marcello Malpighi, Professor
of Medicine in the University of Bologna, were not slow to follow

it. Almost simultaneously (1671-3) the researches of these two
indefatigable students were presented to the Royal Society, and
the publication of two editions of Malpighi's works in London
prove how entirely this country was at that time regarded as the

head-quarters of this branch of scientific inquiry. We owe to

them the generalisation of the cellular structure, which Hooke
had ascertained in cork, for all other vegetable tissues. They
described also accurately a host of microscopic structures then
made known for the first time. Thus, to give one example,
Grew figured and described in several different plants the stomata

of the epidermis :
—"Passports either for the better avolation of

superfluous sap, or the admission of air."

With the exception of Leeuwenhoek no observer attempted

j

to make any substantial addition to the labours of Grew and

;

Malpighi for more than a century and a half, and however re-

markable is the impulse which he gave to morphological studies,

the view of Caspar Wolff in the middle of the eighteenth cen- •

' Address o£ Sir Joseph Hooker, C.B., K.C.S.I., the President, delivered j!

at the Anniversary Meeting of the Royal Societj', on Saturday, November i|

30, 1S73. Continued fr : ni p. 113.
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tury (1759), in regarding cells as the result of the action of an
organising power upon a matrix, and not as themselves influenc-

ing organisation, were adverse to the progress of histology. It

is from Schleiden (1838), who described the cell as the true unit

of vegetable structure, and Schwann, who extended this view

to all organisms whether plants or animals, and gave its modern
basis to biology by reasserting the unity of organisation

throughout animated nature, that we must date the modern
achievements of histological science. Seldom, perhaps, in the

history of science has any one man been allowed to see so mag-
nificent a development of his ideas in the space of his own
lifetime as has slowly grown up before the eyes of the venerable

Schwann, and it was, therefore, with peculiar pleasure that a

letter of congratulation was intrusted by the officers to one of

the Fellows of this Society on its behalf on the recent occasion

of the celebration of the fortieth anniversary of Schwann's
entry into the professoriate.

If we call up in our mind's eye some vegetable organism and
briefly reflect on its construction, we see that we may fix on
three great steps in the analysis of its structure, the organic,

the microscopic, and the molecular, and, although not in the

fame order, each of the three last centuries is identified with
one of these. In the seventeenth century Grew achieved the
microscopic analysis of plant tissues into their constituent cells ;

in the iSth, Caspar Wolff effected the organic analysis (inde-

pendently but long subsequently expounded by the poet Goethe)
of plant structures into stem and leaf. It remained for Nageli
in the present century to first lift the veil from the mysterious
processes of plant growth, and by his memorable theory of the
molecular constitution of the starch-grain and cell-wall, and
their growth by intussusception (1858), to bring a large class of
vital phenomena within the limits of physical interpretation.

Strasburger has lately (1876) followed Sachs in extending
Nageli's views to the constitution of protoplasm itself, and there
is now reason to believe that the ultimate structure of plants
consists imiversally of sol'.d molecules (not, however, identical

with chemical molecules) surrounded with areas of water which
may be extended or diminished. While the molecules of all

the inert parts of plants (starch-grains, cell-wall, &c.) are on
optical grounds believed to have a definite crystalline character,
no such conclusion can be arrived at with respect to the mole-
cules of protoplasm. In these molecules the characteristic pro-
perties of the protoplasm reside, and are more marked in the
^ggi^^^te mass in proportion to its denseness, and this is due
to the close approximation of the molecules and the tenuity of
their water)' envelopes. The more voluminous the envelopes
the more the properties of protoplasm merge in those of all

other fluids.

It is, however, to the study of the nuclei of cells that attention
has been recently paid with the most interesting results. These
well-known structures, first observed by Ferdinand Bauer at the
beginning of the century (1802), were only accurately described,
thirty years later, by Robert Brown (1833). Up to the present
time their function has been extremely obscure. The beautiful
investigations of Strasburger (1875) have led him to the con-
clusion that the nucleus is the seat of a central force which has
a kind of polarising influence upon the protoplasm molecules,
causing them to arrange themselves in lines radiating outwards.
Cell-division he regards as primarily caused by the nucleus be-
coming bipolar, and the so-called caryolitic figures first described
by Auerbach exhibit the same arrangement of the protoplasm
molecules in connecting curves as in the case of iron-filings about
the tB'o poles of a bar-magnet. The two new centres mutually
retire, and each influencing its own tract of protoplasm, the cell-
division is thereby ultimately effected. This is but a brief
account of processes which are greatly compl cated in actual
detail, and of w hich it must be remarked that, while the interest
and beauty of the researches are beyond question, caution must
be exercised in receiving the mechanical speculations by which
Strasburger attempts to ex];Iain them. He has him.self shown
that cell-division presents the same phenomena in the animal
kingdom, a result which has been confirmed by numerous
observers, amongst whom I may content myself with mention-mg one of our own number, Mr. F. Balfour, Strasburger further
pomts out that this affords an argument for the community of
descent m animal and vegetable cells; he regards free cell-
dmsion as denrable from ordinary cell-division by the suppre-
aon of certain stages.

_
Turning now to the discoveries made during the last five years

in physiological botany, we find that no one has advanced this

subject so greatly as Mr. Darwin, In 1875 was published his

work on insectivorous plants, in which he ascertained the fact

that a number of species having elaborate structures adapted for

the capture of insects, utilised the nitrogenous matter which these

contain as food. The most important principle established ia

the course of these researches was that such plants as Drosera,

Dioncea, Pirtguicula, &.C., secrete a digestive fluid, which has led,

through Gorup Bezanez's investigations on the ferment in ger-

minating seeds, to a recognition of the active agency of ferments
in the transmission of food-material, which marks a great advance
in our knowledge of the general physiology of nutrition.

The extreme sensitiveness of the glands of Drosera to

mechanical and chemical stimulus (especially to phosphate of

ammonia), the directive power of its tentacles, depending upon
the accurate transmission of motor impulses, and the '

' reflex
"

excitation of secretion in the glands, were all discoveries of the

most suggestive nature in connection with the subject of the

irritability and movements of plants. The phenomenon of the

aggregation of the protoplasmic cell-contents in the tentacles of

Drosera is a discovery of a highly remarkable nature, though
not yet thoroughly understood. Lastly, Mr. Frank Darwin,
following his father's footsteps, as it were crowned the edifice by
sho%ving to what an extent insectivorous plants do profit by
nitrogenous matter supplied to their leaves.

In close relation to these researches are those, also by Mr.
Darwin, on the structure and functions of the bladder of Utri-

cularia, which he has shown to have the power of absorbing de-

caying animal matter ; and those of Mr. Frank Darwin on con-

tractile filaments of extraordinary tenuity attached to the glands

on the inner surface of the cups formed by the connate bases of

the leaves of the teasel, and which filaments exhibit motions

suggesting a protoplasmic origin. It is to be hoped that their

discoverer will pursue his investigations upon these curious

bodies, whose origin and real nature in relation to the plant and
its functions is involved in obscurity.

The subject of the cross-fertilisation of plants, which, though
a long-known phenomenon, fir.-t become a fruitful scientific study

in Mr. Darwin's now classical work, " On the Various Contri-

vances by which Orchids are Fertilised," has within the last few
years made rapid advance imder its author's hand. The extreme

importance of avoiding self- fertilisation might indeed be inferred

from the prevalence in flowers of elaborate contrivances for pre-

venting it ; but it remained to be shown that direct benefit

attended cross-fertilisation, and this has now been proved by an
elaborate series of experiments, the results of which are not

only that both increased fertility or greater vigour of constitution

attend cross-fertilisation, but that the opposite effects attend self-

fertilisation. In the course of these experiments it became
evident that the gcod effects of the cross do not depend on the

mere fact of the parents being different individuals, for when
these were grown together and under the same conditions, no
advantage w as gained by the progeny ; but when grown under
different conditions a manifest advantage was gained. As
instances, if plants of Ipomaa and Mimulus, which had been
self-fertilised for seven previous generations, were kept together

and then intercrossed, their offspring did not profit in the least

;

^^hereas, when the parent plants were grown under different

conditions, a remarkably vigorous offspring was obtained.

Mr. Darwin's last work, "On the Different Forms of

Flowers," though professedly a reprint of his paper on dimorphic
plants, published by the Linnean Society, contains many addi-

tions and new matter of great importance in reference to the

behaviour of polygamous plants, and en cleistogamic flowers.

Among other points of great interest is the establishment of very

close analogies between the phenomena attending the illegitimate

union of trimorphic plants and the results of crosses between
distinct species : the sterile offspring of the crosses of the same
species exhibiting the closest resemblance to the sterile hybrids

obtained by crossing distinct species ; while a w hole series of

generalisations, founded on the results of the one series of ex-

periments, are closely pai-alleled by those founded on the other.

The bearing of this analogy on the origin of species is obviously

important.

Besides these investigations, Mr, Darwin has produced within

the last five years second editions of his volume on the ' * Ferti-

lisation of Orchids," and on the "Habits and Movements of

Climbing Plants," as also of his early works on " Coral Reefs,"

and " Geological Observations in South America ;
" all of them

abounding in new matter.

Of special interest to myself, as having been conducted in the
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Jodrell Laboratory at Kew, ara Dr. Burdon Sandersoi's
investigations on the exceptional property possessed by the leaves
and other organs of some plants which exhibit definite move-
ments in response to mechanical, chemical, or electric stimuli.

In 1873 this physiologist showed us in our meeting-room that the
closing of the lamina: of the leaf of Dioncca is preceded by a
preliminary state of excitement, and is attended with a change
in the electric conditions of the leaf; and this so closely
resembled the change which attends the excitation of the excit-
able tissues of animals that he did not hesitate to identify the
two phenomena.

This remarkable discovery"immediately directed the attention
of two German observers to the electromotive properties of
plants, one. Dr. Kunkel, in the laboratory of Prof. Sachs ; the
other. Prof. Munk, in that of the University of Berlin.

Prof. Munk, whose researches are of much the '^greater scope
and importance, took as his point of departure Dr. Burdon
Sanderson's discovery. The leading conclusion to which he
arrived was that in Dicit^a each of the oblong cells of the paren-
chyma is endowed with electromotive properties which correspond
with those of the " muscle-cylinder " of animals; with this ex-
ception, that whereas in the muscle-cylinder the ends are nega-
tive to the central zone, in the vegetable cell they are positive

;

and he endeavours to prove that according to this theory all the
complicated electromotive phenomena which had been observed
could be shown to be attributable to the peculiar arrangement of
the leaf-cell^.

During the last two summers Dr. Burdon Sanderson has been
engaged in endeavouring to discover the true relations which
subsist between the electrical disturbance followed by the
shutting of the leaf-valves of Diona^a and the latent change of
protoplasm which precedes this operation. He has found that
though the mechanism of the change of form of the excitable

parenchyma which causes the contraction is entirely different

from that of muscular contraction, yet that the correspondence
between the exciting process in the animal tissues and what re-

presents this in plant tissues appears to be more complete the
more carefully the comparison is made ; and that whether the
stimulus be mechanical, thermal, or electrical, its 'effects corre-

spond in each case. Again, the excitation is propagated from
the point of excitation to distant points in the order of their

remoteness, and the degree to which the structure is excited

depends upon its temperature. Notwithstanding, however, the
striking analogies between the electrical properties of the cells

oi Dioncca and of muscle-cylinders, Dr. Burdon Sanderson is

wholly unable to admit with Prof. Munk that these structm*es

are in this respect comparable.
In morphological botany attention has been especially directed

of late to the complete life-history of the lower order of ci^pto-

gams, since this is seen to be more and more an indispensable

preliminary to any attempt at their correct classification.

The remarkable theoiy of Schwendener, now ten years old,

astonished botanists by boldly sweeping away the claims to auto-

nomous recognition of a whole group of highly characteristic

organisms—the lichens—and by affirming that these consist of

ascomycetal fungi united in a commensal existence with alga?.

The controversial literature and renewed investigations which
this theory has given rise to is now very con'^iderable. But the

advocates of the Schwendenerian view have gradually won their

ground, and the success which has attended the experiments of

Stahl in taking up the challenge of Schwendener's opponents,

and manufacturing such lichens as Endocarpon and Thelidium,

by the juxtaposition of the appropriate algse and fungi, may
almost be regarded as deciding the question. Sachs, in the last

edition of his " Lehrbuch," has carried out completely the prin-

ciple of classification of alga?, first suggested by Cohn, and has

proposed one for the remaining thallophytes, which disregards

their division into fungi and alga?. He looks upon the former
as standing in the same relation to the latter as the so-called

saprophytes {e.g. Neotiid) do to ordinary green flowering-plants.

This view has especial interest with regard to the minute
organisms known as Bacteria, a knowledge of the life-history of

which is of the greatest importance, having regard to the changes
which they effect in all lifeless and, probably, in all living

matter prone to decomposition. This affords a morphological
argument (as far as it goes) against the doctrine of spontaneous
generation, since it seems extremely probable that just as yeast

may be a degraded form of some higher fungus. Bacteria may
be degraded allies of the Oscillatorice, which have adopted a

purely saprophytal mode of existence.

Your Proceedings for the present year contain several im-
portant contributions to our knowledge of the lowest forms of
life. The Rev. W. H. Dallinger, continuing those researches
which his skill in using the highest microscopic powers and his
ingenuity in devising experimental methods have rendered so
fraitful, has adduced evidence which seems to leave no doubt
that the spores or germs of the monad which he has described
differ in a remarkable manner from the young or adult monads
in their power of resisting heated fluids. The young and adult
monads, in fact, were always killed by five minutes' exposure to
a temperature of 142° F. (61° C), while the spores germinated
after being subjected to a temperature of 10° above the boiling-
point of water (222° F.).

Two years ago, Cohn and Koch observed the development of
spores within the rods of Bacillus subtilis and B. anthracis.

These observe tions have been confirmed, with important addi.
tions, in these two species by Mr. Ewart, and have been extended
to the Bacillus of the infectious pneumo-enteritis of the pig, by
Dr. Klein ; and to Spirillum by Messrs. Geddes and Ewart ; and
thus a very important step has been made towards the completion
of our knowledge of the life-history of these minute but im-
portant organisms. Dr. Klein has shown that the infectious

pneumo-enteritis, or typhoid fever of the pig, is, like splenis

fever, due to a Bacillus. Having succeeded in cultivating this

Bacillus in such a manner as to raise crops free from all other
organisms. Dr. Klein inoculated healthy pigs with the fluid

containing the Bacilli, and found that the disease in due time
arose and followed its ordinary course. It is now, therefore^-

distinctly proved that two diseises of the higher animals, namely,,

"splenic fever" and "infectious pneumo-enteritis," are gene-
rated by a contagium viviitn.

Finally, Messrs. Downes and Blunt have commenced an inquiry

into the influence of light upon Bacteria and other Fungi, \\ hich

promises to yield results of great interest, the general tendency
of these investigations leaning towards the conclusion that

exposure to strong solar light checks and even arrests the

development of such organisms.
The practical utility of investigations relating to Bacillus

organisms as affording to the pathologist a valuable means of

associating by community of origin various diseases of apparently

different character, is exemplified in the " Lcodiana fever,"

which has been so fatal to horses in the East. The dried blood
of horses that had died of this disea-e in India has been recently

sent to the Brown Institution, and there afforded seed from
which a crop of Bacillus anthracis has been grown, which justi-

fied its distant pathological origin by reproducing the disease ia

other animals. Other equally interesting experiments have been
made at the same Institution, showing that the "grains" which
are so largely used as food for cattle, afford a soil which is

peculiarly favourable for the development and growth of the

spore filaments of Bacillus ; and that by such "grains" when
inspected, the anthrax fever can be produced at will, under con-

ditions so simple, that they must often arise accidentally. The
bearing of this fact on a recent instance in which anthrax

suddenly broke out in a previously uninfected district, destroying

a large number of animals, all of which had been fed with
grains obtained from a particular brewery, need scarcely be
indicated.

In systematic botany, which, in a nation like ours, that is evo-

extending its dominions and exploring unknown regions ot the

globe, must always absorb a large share of the energies of its

phytologists, I can but allude to two works of great magnitude
and importance.

Of these the first is the "Flora Australiensis " of Bentham,
completed only a year ago ; a work which has well been called

unique in botanical literature, whether for the vast area whose
vegetation it embraces (the largest hitherto successfully dealt

with), or for the masterly manner in which the details of the

structure and affinities of upwards of 8,coo species have been

elaborated ; its value in reference to all future researches re-

garding the geographical distribution of plants, the southern

hemisphere, and the evolution therein of generic and specifis

types, cannot be over-estimated.

The other great work is the "Flora Braziliensis," commenced
by our late foreign Fellow, von Martins, and now ably carried on

by-Eichler, of Berlin, assisted by coadjutors (amongst whom are

most of our leading systematists) under the liberal auspices of

His Majesty the Emperor of Brazil. When completed, this

gigantic undertaking will have embraced, in a systematic form„

the ve -fetation of the richest botanical region of the globe.



Dec. 12, i8;8] NATURE 135

Having now endeavoured to recall to you some of the great

advances in science made during the last few years, it remains for

me, after the distribution of the medals awarded by your Council,

to retire from the Presidency in which I have so long experienced

the generous support of your officers and yourselves. This support,

for which I tender you my hearty thanks, together with my sense

of the trust and dignity of the office, and the interest attached to

its duties, has rendered my resignation of it a more difficult step

than I had anticipated. My reasons are, however, strong. They
tre the pressure of official duties at Kew, which annually increase

in amount and responsibility, together with the engagements I

am under to complete scientific works, undertaken jointly with
other botanists, before you raised me to the Presidency, and
the indefinite postponement of which works delays the publi-

cation of the labours tf my coadjutors. I am also influenced by
the consideration that, though wholly opposed to the view that

the term of the Presidency of the Royal Society should be either

short or definitely limited, this term should not be very long ; and
that, considering the special nature of my own scientific studies,

it should, in my case, on this as well as on other grounds, be
briefer than might otherwise be desirable. Cogent as these

reasons are they might not have been paramount were it not that

we have among us one pre-eminently fitted to be your Pre-

sident by scientific attainments, by personal qualifications, and
by intimate knowledge of the Society's affairs ; and by calling

upon whom to fill the proud position which I have occupied, you
are also recognising the great ser\ices he has rendered to the
Society as its treasurer for eight years, and its ofttimes munificent
benefactor.

HAECKEL ON THE LIBERTY OF SCIENCE
AND OF TEACHING

II.

C^HAPTER V. treats of the methods of teaching, and contrasts
^^ the genetic method, as advocated by Haeckel, with the
dogmatic one recommended by Virchow, The sensation which
Virchow's address caused in wider circles was only partly the
result of his opposition to the descent theory ; its principal cause
was his surprising conclusions with regard to the liberty of teach-
ing. Virchow demands that in the school—from the elementary
school up to the university

—

nothing should be taught -which is not
absolutely certain ; only objeetife but no subjective knowledge is to be
communicated to the pupils by the teacher ; only facts, no hypo-
theses. Haeckel remarks that rarely has an eminent representa-
tive of science made such an attack upon the liberty of science
as did Virchow at Munich. "Where," he asks, "are we to
find the limits between subjective and objective knowledge?"
According to his conviction no such limit exists, and all human
knowledge as such is subjective. '

' An objective science consisting
only of facts, without subjective theories, cannot be imagined."
He then proceeds to review various sciences in turn, and to
point out how much objective knowledge and "facts," and how
much subjective knowledge and "hypotheses" they contain.
He begins with Mathematics as the science which is eminently
<iie most certain one of all: "What about the simplest and
deepest maxims upon the firm basis of which the whole
proud building of mathematics rests? Can they be proved
for certain ? CerUinly not ' The most fundamental maxims
are indeed 'maxims,' and incapable of 'proof.' Only in
KxAtx to show by an example how even the first mathematical
maxims may be attacked by sceptics and shaken by philosophical
speculation we recall the recent discussions regarding the three
dimensions of space and the possibility of a fourth dimension,
discussions which are still continued by a number of the most
illustrious mathematicians, physicists, and philosophers. So
much is certain that mathematics is absolutely objective as little as
Any other science, but has a subjective basis in man's own nature.
. . . But even if we own that mathematics is an absolutely cer-
tein and objective science, how about all other sciences ? No
doubt those are ' most certain ' amongst the ' exact ' sciences,
toe maxims of which are founded on pure mathematics, in the
brst Ime therefore a great part oi physics. We say a great part,
because another great part—upon close examination by far the
greater—IS mcapable of an exact mathematical foundation. Or
wliat we do know with certainty about the essence of matter or

ViL'hnw* iS^-^^v ^^'^tJ ""'^ ''"^^^ Lehre. Eine Entgegnung au£ Rudolf^now s Munchener Rede uber " die Frcihelt der Wissenschaft im modernen*wat. Von Ernst Haeckel. Cont nued from p 115.

the essence of force? What do we know for certain about
gravitation, about mass-attraction, about action at a distance,
&c. ? We look upon Newton's gravitation theory, the basis of
mechanics, as the most important and most certain theory of
physics, and yet gravitation itself is only a hypothesis. And
then the other branches of physics—electricity an i magnetism,
for instance. The whole knowledge of these important branches
is based upon the hypothesis of ' electric fluids ' or of imponder-
able substances, the existence of which is certainly not proved.
Or optics ? No doubt optics belongs to the most important and
most complete branches of physics, yet the vibration theory,
which to-day we consider to be its indispensable basis, rests
upon a hypothesis which cannot be proved, viz., upon the
' subjective ' supposition" of the li^ht-ether, the existence of
which nobody can objectively prove. Nay, even more ; before
Young established the vibration theory of light, the emanation
theory taught by Newton reigned supreme in physics for
centuries ; this theory has to-day been abandoned as im-
tenable. According to our view the mighty Newton ac-
quired the greatest merit with regard to the development
of optics, as he made the first attempt to connect and
explain the mass of objective optical facts by a subjective
leading hypothesis. But according to Virchow's view Newton
sinned most heavily by teaching this false hypothesis ; because
in ' exact ' physics only single and certain Jacts are to be taught
and to be ascertained by ' experiment as the highest means
of proof ;

' but physics as a -whole, resting as it does upon a num-
ber of unproved hypotheses, may be the object of research,
but must not be taught !

" Turning to Chemistry, Haeckel
shows that its objectiveness stands upon still weaker feet than
that of physics. Here the whole of the science is built upon
the hypothesis of the existence of atoms, a hypothesis as un-
proved and as incapable of proof as any. No chemist has ever
seen an atom, and yet he thinks the mechanics of atoms the
highest problem of his science, and describes and constructs the
positions and groupings of atoms, as if they were before him on
his dissecting table. According to Virchow, we therefore ought
to banish chemistry from the school and teach only the properties
of bodies and their reactions, which can be shown to the pupils
as " certain facts." This matter becomes still more ludicrous
when we tirni to the other sciences, which are all more or less
historical, and therefore do not possess that " half-exact " basis
upon which chemistry and physics rest. Geology, for instance,
would, according to Virchow, have to confine itself to the
description of certain facts, i.e., the structure of rocks, the forms
of fossils, the shape of crj-stals, &c., but would in the school
have completely to abandon all speculation regarding the deve-
lopment of the earth's crust, i.e., nothing but unproved hj^po-
theses from b^inning to end. We" might not even teach that
fossils are the actual remains of organisms which existed in former
periods, because even this is an " unproved " hypothesis. Even
down to the eighteenth centiu-y many eminent naturalists believed
fossils to be "freaks of nature," an enigmatic " lusus natural'
In a later part of his address Virchow admits fossils as "objec-
tive material proofs

;

" but even here we may go no further than
our actual experience allows, and we may not draw subjective
deductions from the objective facts. Virchow's remark about
quaternary man being an "accepted fact" aflFords Haeckel
an opportunity for pointing out his inconsistency, and the un-
certainty and vagueness of most hypotheses concerning the age
and the first geological occurrence of man ; indeed, the distinc-
tion of a tertiary and a quartery age in itself is nothing but a
geological hypothesis. " Virchow tells us that never has a fossil

ape skull been found which really belonged to a human pro-
prietor, and that we cannot consider it as a revelation of science,
we cannot teach, that man descends from the ape or from any
other animal. If that be true, then nothing remains but the
descent from a god or from a clod of earth."

Zoology, botany, and other biological doctrines do not fare
better, if we consider them in the light in which Virchow would
have them taught. Haeckel shows the utter untenability of
Virchow's demands, since no science, not even history, and cer-

tainly not philosophy, could be tolerated in our schools ; indeed,
the only one which could remain would be theology. " Incredible
as it seems, Virchow, the sceptical antagonist of dogmas, the
combatant for the liberty of science, now finds the only certain

basis of instruction in the dogma of Church religion. After all

that has happened the following phrase leaves no doubt on this

point :
—'All attempts to transform our problems into doctrines,

to introduce our theories as the basis of a plan of education, par-
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ticularly the attempt simply to depose the Church, and to replace

its dogma by a religion of descent without further trouble—these

attempts, I say, must fail, and their failure would at the same
time bring the greatest dangers upon the position of science

generally.' After this every one will easily understand the

joyful outbursts of the whole clerical press after Virchow's
Munich address. It is known that there is ten times more joy
in heaven over one repentant sinner than oven ten just men. If

Rudolf Virchow, the 'renowned materialist,' the 'radical

progressist,' the principal representative of the ' atheism of

science,' is suddenly so completely converted, if openly and
loudly he proclaims the ' dogmas of the Church ' as the only
certain 'basis of instruction,' then, indeed, the combatai\t

Church may sing ' Ilosanna in excelsis
!

' There is only one
point to be regretted, and that is that Virchow has not stated

which of the many different Church religions is the only true

one, and which of the numberless and contradicting dogmas are

to become the certain basis of education. We all know that

each Church thinks itself the only one leading to eternal bliss,

and its dogma the only true one. Now whether it is Protest-

antism or Catholicism, Reformed or Lutheran confession,

Anglican or Presbyterian dogma, Roman or Greek doctrine,

Mosaic or Islamitic tenets, Buddhaism or Bramahism, or one of

the fetish creeds of the Indians or coloured tribes which is to

become the lasting and certain 'basis of instruction,' this, no
doubt, Virchow will not hesitate to state at the next meeting of
the German Association of Naturalists and Physicians."

"At all events, the instruction of the future," according to

Virchow, "will be very much simplified. Because the dogma
of the Trinity as the basis of mathematics, the dogma of the

resurrection of the flesh as the basis of medicine, the dogma of

the infallibility as the basis of psychology, the dogma of the

Immaculate Conception as the basis of the science of generation,

the dogma of the stoppage of the sun as the basis of astronomy,
the dogma of the creation of the earth, animals, and plants, as

the basis of geology and phylogeny, these or some other dogmas
from other creeds, will make all further doctrines rather super-

fluous. Virchow, this 'critical nature,' of course knows as

well as I do, that these dogmas are not true, and yet, according

to his view, they are not to be replaced as * bases of instruction

'

by the theories and hypotheses of modern natm-al science, of

which Virchow says himself that they may be true, probably are

true to a great extent, but have not been ' proved for certain

'

as yet."

Finally, Haeckel points out that it seems to be bitter irony if

Virchow, at the opening address, recalls the memory of Oken,
whom he celebrates as the martyr of free science, and at the end
of the same address demands that this "liberty of science"
shall apply only to research, but not to instruction, and that no
problems, no theories, no hypotheses are to be taught.

In Chapter VI. the application of the theory of descent to

socialism is discussed. The author "entirely endorses Prof.

Oscar's Schmidt's view on the subject, and shows that the theory
of descent and the socialistic theory are " like fire and water to

one another." The theory of descent is, on the contrary, aristo-

cratic in the highest sense of the word. Of course, from any
theory, be it ever so true and sound, the most absurd deductions

may be drawn if it is misapplied, and the author warns particu-

larly against the misapplication of scientific theories to political

or social questions. Theory and practice rarely correspond in

human life. Haeckel points to the history of Christendom to

illustrate his argument. " It is certain that the Christian religion,

as well as the Buddhistic doctrine, if freed from all dogmatic
fables, contain an excellent humane kernel ; now it is just this

humane and truly social-democratic part of the Christian creed,

which proclaims the equality of all men before God, and
preaches the 'Love thy neighbour as thyself,' in fact 'love' in

its noblest sense, compassion with the poor and unfortunate, &c.,

—we say these truly humane sides of the Christian faith are so

natural, so pure and noble, that we comprise them with pleasure

amongst the moral laws of our monistic natural religion. . . .

But what, we must ask, have the chosen representatives, the
' God-taught ' (Gottgelehrte) priests, made of this ' religion of

love ' ? It is written with letters of blood upon the pages of the

history of mankind for the last 1,800 years ! All that different

Church religions have done for the forcible propagation of their

creeds and for annihilation of 'heretics,' all that Jews have done
against heathens, Roman Emperors against Christians, Moham-
medans against Christians and Jews, all that is surpassed by
the hecatombs of human victims whidi Christianity has slaugh-

tered for the propagation of its doctrine. And indeed
Christians against Christians. Rightly-believing Christians

against wrongly-believing Christians. We need only think of the
middle ages, of the Inquisition, of the unheard-of and inhuman
cruelties which the 'most Christian kings' oi Spain and theirworthy

colleagues in France, Italy, &c., have committed. Hundreds of
thousands then died the most cruel death of fire, simply because
they did not bend their reason beneath the yoke of the most
flagrant superstition, and because their dutiful conviction for-

bade them to deny what they had recognised to be natural

truths. There exists no detestable, abominable, or inhuman
action which was not then and up to the present day committed
in the name of and on account of ' true Christianity.' And
what about the morals of priests, who designate themselves as

servants of God's word, and whose duty first of all should be to

regulate their own lives according to the teachings of Christ-

ianity ? The long, uninterrupted, and horrible chain of crimes

of all kinds which forms the history of the Roman pontiffs, gives

the best reply to this question. And as these ' representatives

of God upon earth ' have done, so did their helpmates and sub-

ordinates, so did the ' rightly-believing ' priests of other confes-

sions, not failing to establish as glaring as possible a contrast

between the practices of their own lives and the noble teachings

of Christian love which they always talk about. What we have
just said of Christianity applies to all other religious and moral

doctrines, indeed to all doctrines which in the wide domain of

practical philosophy, in the education of the young, and the

civilisation of the masses, are to show their power. The theo-

retical kernel of these doctrines can always and everywhere form
the greatest contrast with its practical application, according to

the contradictory nature of man. But what does all this matter

to the scientific investigator ? His sole and only task is to find

out truth, and to teach that what he has found to be true, un-

heeding what consequences may be drawn from his teachings by
the various parties in the State or Church."

In the last chapter Haeckel compares the " Ignorabimus "

speech of Dubois-Reymond (delivered at the Leipzig meet-

ing in 1872) with Virchow's " Restringamur " address of

Munich, and refutes some of the views expressed by Dubois-

Reymond, particularly the view that there are two insur-

mountable obstacles in the way of our completely under-

standing nature and the world, viz., the essence of matter and
force and the human consciousness. Haeckel points out that

even if the problems in question are not solved at present, no
one has a right to declare them unsolvable. He then proceeds

to explain the reasons why the opposition to the theory

of descent has mainly originated amongst the Berlin

biologists, and adduces examples from the history of

science to show that a similar opposition to what have
now become established truths, has repeatedly sprung from
the same quarter. " It seems, indeed, to be the fate of

the most interesting of all sciences, of the history of roolutiotiy

that its most important steps of progress and its greatest dis-

coveries meet with the most powerful and lasting resistance.

Just as Wolf's fundamental epigenesis theorj', which was founded

in 1759, but was acknowledged only in 1812, so Lamarck's
theory of descent, founded in 1809, had to wait during full

fifty years before Darwin, in 1859, transformed it into the most
important acquisition of modern science. And how was this

most comprehensive of all biological theories fought against

during this time, in spite of all progress of the empirical

sciences ? Let us only remember how, in 1830, the celebrated

George Cuvier silenced the most eloquent advocate of this theory,

Geoffroy Saint Hilaire, in the midst of the Paris Academy, and

how almost at the same time, in 1829, its founder, the great

Lamarck, ended his laborious life, blind and in misery and

poverty, while his antagonist, Cuvier, enjoyed the highest honour

and the greatest splendour. And yet to-day we know that the

despised and derided doctrines of Lamarck and of Geoffroy

Saint Hilaire 'then contained the most important truths, while

Cuvier's much-admired and generally-adopted creation doctrine

has been now abandoned generally as an absurd and empty

error. Now if neither Haller against Wolff, nor Cuvier against

Lamarck, could permanently impede the progress of free re-

search, then still less will Virchow succeed in crushing Darwin's

admirable theory, even if he be assisted in an unenviable manner

by the noisy Capuchin sermons of his friend Bastian. Much as

we regret Virchow's hostile position in this great ' combat for

truth,' we do not underrate the effect of his well-founded

authority upon wider circles. No doubt the hostile attitude
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which the greatest part of the Berlin press has assumed with

re<i'ard to the doctrine of evolution must be attributed to

thfs authority. But much as we mu-t regret the reactionary

current in this and other intelligent Berlin circles, yet we
mast point out that by this evil we are guarded from a far

greater one. This greater, indeed the greatest, evil which could

befallGerman sciencewould be a Berlin ' monopoly of knowledge,'

the centralisation of science. What highly disastrous fruit this

centralisation has borne in France, for instance ; how the Paris

'monopoly of knowledge' causes a constant degradation of

French science, and has led it downwards from the greatest

heights for the last half-century, is well known. Probably the

wide-spread differentiation and the many-sided indi\'iduality of

the German national spirit, the often-decried German particu-

larism, will save us from a centralisation of science of this kind,

which particularly in our capital, Berlin, would be doubly dan-

gerous. Little as our * small states ' could be politically of any

diuration or could lead to a useful state-form, they have certainly

been most beneficial and fertile for German science. Because

this" owes its principal advantages over others to the numerous
little centres of education, which the capitals of the German
small states formed, and to the many little universities which
were always in healthy competition with one another. Let us

hope that this beneficial decentralisation of science in our poli-

tically united Fatherland will continue permanently. Next to

the centrifugal striving of our German national spirit, nothing

will further this object so much as an energetic resistance to the

free progress of science, just as now again it begins to show
itself in the capital of the empire. Because at the same rate as

this will remain behind in the mighty current of free and unim-
peded mental progress, other numerous centres of education in

Germany which follow this current enthusiastically, or at least

willingly, will outrun it."

" If Emil Dubois Reymond wanted to make his 'Ignorabi-

mus ' the watchword of science, and Rudolf Virchow his still

further-reaching ' Restringamur,' then from Jena and from a

hundred other educational centres they are met with the call

—

" Impavidi progrediamur 1
"'

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Students of Natural Science v.ho would much rather know
French and German than Greek will be glad to learn that a very
strong memorial against the retention of Greek as a subject for

sdl honour candidates has been presented to Cambridge Uni-
versity. It is signed by ten heads of public schools, including
Drs. Hornby (Eton), Butler (Harrow), and Abbott (City of
London), Messrs. Matthew Arnold, Carlyle, W. E. Forster, the
Bishops of Exeter and Manchester, Dean Cowie, Dean Stanley,
and Dr. Vaughan, Prof. Jebb, and Mr. Roby, to say nothing of
such bulwarks of science as Mr. Darwin, Prof. Huxley, Sir

Joseph Hooker, Mr. Spottiswoode, and Prof. Tjmdall.

,
The Board of Musical Studies at Cambridge have applied for

tiie appointment of a University Reader in Acoustics,

• The sum in the hands of the Sedgwick Memorial Committee
for the erection of a new building for the geological collection is

12,000/., not 1,200/. as we stated last v.eek.

King's College (London) Magazine, No. 5, vol. ii. of which
has been sent us, contains some pleasant reading, but no one
would infer from its contents that the College was an important
centre of scientific instruction and research.

Dr. J. CossAR EwART has been appointed by the Crown to
the Chair of Natural History in the University of Aberdeen.
Mr. F. Guthrie, formerly of Graaf-Reinet College, has been

appointed to the Chair of Mathematics at the South African
College, Capetown.

The Journal de St. Petershourg gives the following particulars
concernmg the public provision for education in Russia :—The
sum assigned in the Budget of this year for education is

15,971,289 roubles (about 2,395,000/.). There are eight Uni-
versities (not reckoning that of Helsingfors for Finland^ with
5,629 students. Of these 85 are divinity students, 583 belong
to the philological faculty, 1,629 to the faculty of law, 30 to
Uiat of Eastern languages, 622 to the mathematical faculty, 550
to that of natural science, and 2,130 to the medical faculty.
Ihere are 53 ecclesiastical seminaries, with 12,227 pupils; 195
gymnasia and pro-gymnasia, with 50,701 pupils: "56 middle-
class schools, with 10,888 scholars. There are 19 mUitary

gymnasia, but the number of pupils is not given. For females

there are 223 gymnasia and pro-gymnasia, having 34,878 pupils

;

and this does not include the many institutions which are sub-

ject to the control of the Fourth Division of the Imperial Chan
cellery. There are 68 normal schools and training colleges for

teachers, having 4,968 students. There are 10 other such insti-

tutions supported by non-public funds. The number of elemen-

tary schools in operation this year is 25,491, with 1,074,559
pupils.

SOCIETIES AND ACADEMIES
London

Royal Society, December 5.
—" On the Illumination of

Lines of Molecular Pressure, and the Trajectory of Molecules,"

by WiUiam Crookes, F.R.S., V.P.C.S.

Induction Spark through Rarefied Gases. Dark Space round
the Negative Pole

The author has examined the dark space which appears round

the negative pole of an ordinary vacuum tube when the spark

from an induction coil is passed through it. He describes many
experiments with different kinds of poles, a varying intensity of

spark, and different gases, and arrives at the following propo-

sitions :

—

Illumination of Lines ofMolecular Pressure

a. Setting up an intense molecular vibration in a disk of

metal by electrical means excites a molecular disturbance which
affects the surface of the disk and the surrounding gas. With a
dense gas the disturbance extends a short distance only from the

metal ; but as rarefaction continues, the layer of molecular dis-

turbance increases in thickness. In air at a pressure of '078 mm.
this molecular disturbance extends for at least 8 nam. from the

surface of the disk, forming an oblate spheroid around it,

b. The diameter of this dark space varies with the exhaustion

;

with the kind of gas in which it is produced ; with the tempera-

ture of the negative pole ; and, in a slight degree, with the

intensity of the spark. For equal degrees of exhaustion it is

greatest in hydrogen and least in carbonic acid, as compared
with air.

c. The shape and size of this dark space do not vary with the

distance separating the poles ; nor, only very slightly, with
alteration of battery power ; nor with intensity of spark. When
the power is great the brilliancy of the unoccupied parts of the

tube overpowers the dark space, rendering it difficult of obser-

vation ; but, on careful scrutiny, it may still be seen unchanged
in size, nor does it alter even when, with a very faint spark, it

is scarcely visible. On still further reduction of the power, it

fades entirely away, but without change of form.
The author describes numerous experiments, devised to asca--

tain if this visible layer of molecular disturbance is identical

with the invisible layer of molecular pressure or stress, the

investigation of which has occupied him for some years.

The Electrical Radiometer

One of these experiments is as follows :—An ordinary radio-

meter is made, with aluminium disks for vanes, each disk coated
with a film of mica. The fly is supported by a hard steel cup
instead of a glass cup, aad the needle point on which it works
is connected by means of a wire with a platinum terminal sealed

into the glass. At the top of the radiometer bulb a second
terminal is sealed in. The radiometer can therefore be con-

nected with an induction coil, the movable fly being made the

negative pole.

Passing over the phenomena observed at low exhaustions, the

author tinds that, when connected with the coil, a halo of a
velvety violet light forms on the metallic side of the vanes, the

mica side remaining dark throughout these experiments. As the

pressure diminishes a dark space is seen to separate the violet

halo from the metaL At a pressure of half a millimetre this

dark space extends to the glass, and positive rotation commences.
On continuing the exhaustion the dark space further widens

out and appears to flatten itself against the glass, and the rota-

tion becomes very rapid.

When aluminium cups are used for the vanes, instead of disks

backed with mica, similar appearances are seen. The velvety

violet halo forms over each side of the cup. On increasing the

exhaustion the dark space widens out, retaining almost exactly

the shape of the cup. The bright margin of the dark space

becomes concentrated at the concave side of the cup to a lumi-

nous focus, and widens out at the convex side. On further ex-

haustion the dark space on the convex side touches the glas.^
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when positive rotation commences, becoming very rapid as the
dark space further iuBreases in size, and ultimately flattening

against the glass.

Convergence of Molecular Rays to a Focus

The subject next investigated is the convergence of the lines

of force to a focus, as ob-erved with the aluminium cup. As
this could not be accomplished during rapid rotation an instru-

ment was made having the cup-shaped negative pole fixed,

instead of movable. On exhaustion, the convergence of the
lines of force to a focu^ at the concave side was well observed.
When the dark space is very much larger than the cup it forms
an irregular ellipsoid drawn in towards the focal point. Inside
the luminous boundary a focus of dark violet light can be seen
converging, and, as the rays diverge on the other side of the
focus, spreading beyond the margin of the dark space, the whole
appearance being strikingly similar to the rays of the sun re-

flected from a concave mirror through a foggy atmosphere.

Green Phosphorescent Light ofMolecular Impact

At very high exhaustions the dark space becomes so large
that it fills the tube. Careful scrutiny still shows the presence
of the dark violet focus, and the part of the glass on which fall

the rays diverging from this focus shows a sharply defined spot
of greenish-yellow light. On still further exhaustion, and espe-
cially if the cup is made positive, the whole bulb becomes
beautifully illuminated with greenish-yellow phosphorescent
light.

This greenish-yellow phosphorescence, characteristic of high
exhaustions, is frequently spoken of in the paper. It must be
remembered, however, that the particular colour is due to the
special kind of soft German glass used. Other kinds of glass

phosphoresce in a different colour. The phosphorescence
takes place only under the influence of the negative pole. At an
exhaustion of 4 M ^ no light other than this is seen in the
apparatus. At "9 M the phosphorescence is about at its

maximum. When the exhaustion reaches '15 M the spark has
a difficulty in passing, and the green light appears occasionally
in flashes only. At '06 M the vacuum is almost non-con-
ductive, and a spark can be forced through only by increasing

the intensity of the coil, and well insulating the tube and wires
leading to it. Beyond that exhaustion nothing has been ob-
served.

Focus of Molecular Force

In an apparatus specially constructed for observing the position

of the focus, the author found that the focal point of the green
phosphorescent light was at the centre of curvature, showing
that the molecules by which it is produced are projected in a
direction normal to the surface of the pole. Before reaching the

best exhaustion for the green light, another focus of blue-violet

light is observed ; this varies in position, getting further from
the pole as the exhaustion increases. In the apparatus described,

at an exhaustion of I9'3 M, these two foci are seen simul-

taneously, the green being at the centre of curvature, while the

blue focus is at nearly twice the distance.

Nature of the Green Phosphorescent Light

The author adduces the following characteristics of the green

phosphorescent light as distinguishing it from the ordinary light

observed in vacuum-tubes at lower exhaustions :

—

a. The green focus cannot be seen in the space of the tube,

but where the projected beam strikes the glass only.

b. The position cf the positive pole in the tube makes
scarcely any diff'erence to the direction and intensity of the lines

of force which produce the green light. The positive pole may
be placed in the tube either at the extremity opposite the

negative pole, or below it, or by its side.

c. The spectrum of the green light is a continuous one, most
of the red and the higher blue rays being absent ; while the

spectrum of the light observed in the tube at lower exhaustions

is characteristic of the residual gas. No difference can be
detected by spectrum examination in the green light, whether
the residual gas be nitrogen, hydrogen, or carbonic acid.

d. The green phosphorescence commences at a different

exhaustion in different gases.

e. The viscosity of a gas is almost as persistent a characteristic

of its individuality as its spectrum. The author refers to a pre-

liminary note and a diagram - of the variation of viscosity of air,

' M signifies the millionth o£ an atmosphere.
' Proc. Roy. Soc, Nov. 16, 1876, vol. xxv. p. 305.

hydrogen, and other gases at exhaustions between 240 M and
"I M. From these and other unpublished results, the author
finds that the viscosity of a gas undergoes very little diminution
between atmospheric pressure and an exhaustion at which the
green phosphorescence can be detected. When, however, the
spectral and other characteristics of the gas begin to disappear,
the viscosity al>o commences to decline, and at an exhaustion at
which the green phosphorescence is most brilliant the viscosity-

has rapidly sunk to an insignificant amount.

f The rays exciting green phosphorescence will not turn a
corner in the slightest degree, but nidiate from the negative pole
in straight lines, casting strong and sharply-defined shadows from
objects which happen to be in their path. On the other hand,
the ordinary luminescence of vacuum tubes will travel hither and
thither along any number of curves and angles.

Projection of Molecular Shadows

The author next examines the phenomena of shadows cast by
the green light. The best and sharpest shadows are cast by
flat disks and not by narrow pointed poles ; no green light what-
ever is seen in the shadow itself, no matter how thin or whatever
may be the substance from which it is thrown.
From these and other experiments, fully described in the

paper, he ventures to advance the theory that the induction-
spark actually illuminates the lines of molecular pressure caused
by the electrical excitement of the negative pole. The thick-

ness of the dark space is the measure of the mean length of
the path between successive collisions of the molecules. The
extra velocity with which the molecules rebound from the ex-

cited negative pole keep back the more slowly-moving mole-
cules which are advancing towards that pole. The conflict

occm-s- at the boundary of the dark space, where the luminous
margin bears witness to the energy of the collisions.

When the exhaustion is sufficiently high for the mean length

of path between successive collisions to be greater than the dis-

tance between the fly and the glass, the swiftly-moving, rebound-
ing molecules spend their force, in part or in whole, on the
sides of the vessel, and the production of light is the conse-

quence of this sudden arrest of velocity. The light actually

proceeds from the glass, and is caused by fluorescence or phos-

phorescence on its surface. No light is produced by a mica or

quartz screen, and the more fluorescent the material the better

the luminosity. Here the consideration arises?-that the greenish

yellow light is an effect of the direct impact of the molecules, ift

the same electrical state, on the surface of the glass. The shadows
are not optical, but are molecular shadows, revealed only by an
ordinary illuminating effect ; this is proved by the sharpness of

the shadow when projected from a wide pole.

Phosphorescence of TJiin Films

An experiment is next described in which a film of uranium
glass, sufficiently thin to show colours of thin plates, is placed
in front of a thick plate of the same glass, the whole being
inclosed in a tube with terminals, and exhausted to a few mil-

lionths of an atmosphere. Of this the following observations

are recorded :

—

a. The uranium film, being next to the negative pole, casts a
strong shadow on the plate.

b. On making contact with the coil, the thin film flashes out

suddenly all over its surface with a yellowish phosphorescence,

which, however, instantly disappears. The uncovered part of
the plate does not become phosphorescent quite suddenly, but

the phosphorescence is permanent as long as the coil is kept at

work.
c. With an exceedingly faint spark the film remains more,

luminous than the plate, but on intensifying the spark the

luminosity of the film sinks and that of the uncovered part of

the plate increases.

d. If a single intense spark be suddenly sent through the

tube, the film becomes very limiinous, while the plate remains

dark.

These experiments are conclusive against the phosphorescence

being an effect of the radiation of phosphorogenic ultra-violet

light from a thin layer of arrested molecules at the surface of

tlie glass, for were this the case, the film could under no circum-

stances be superior to the plate.

The momentary phosphorescence and rapid fading of the film

prove more than this. The molecular bombardment is too much

for the thin film. It responds thereto at first, but immediately

gets heated by the impacts, and then ceases to be luminous..
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The plate, however, being thick, bears the hammering without

growing hot enough to lose its power of phosphorescing.

Mechanical Action of Projected Molecules

When the coil was first turned on, the thin film was driven

back at the moment of becoming phosphore-cent, showing that

an actual material blow had Ijeen given by the molecules.

Experiments are next described in which this mechanical action

is rendered more evident. A small rotating fly, capable of

being moved about in any part of an exhausted bulb, is used as

an indicator, and by appropriate means the molecular shadow of

an aluminium plate is projected along the bulb. Whether
entirely in, or entirely out of the shadow, the indicator scarcely

moves, but when immersed so that one-half is exposed to

molecular impact, the fly rotates with extreme velocity.

Magnetic Deflection of Lines of Molecular Force

With this apparatus another phenomenon was investigated.

It is found that the stream of molecules, whose impact on the

glass occasions evolution of light, is verj- sensitive to magnetic
influence, and by bringing one pole of an electro-magnet—or even

of a small permanent magnet—^near, the shadow can be twisted to

the right or to the left.

When the little indicator was placed entirely within the

molecular shadow, no movement was produced. As soon, how-
ever, as an adjacent electro-magnet was excited, the shadow was
twisted half oflF the indicator, which immediately rotated with
great speed.

The Trajectory~x}f Molecules

The amount of deflection of the stream of molecules forming
a shadow is in proportion to the magnetic power employed.
The trajectory of the molecules forming the shadow is cmrved

;

when under magnetic influence the action of the magnet is to

twist the trajectory of the molecules round in a direction at an
angle to their free path, and to a greater extent, as they are
nearer the magnet : the direction of tw ist being that of the
rfectric current pa=sing round the electro-magnet.

Laws of Magnetic Deflection

An apparatus was constructed so that the deflection of a spot

of light was used instead of that of a shadow, a horse-shoe magnet
being placed underneath the negative pole to deflect the tra-

jectory. The action of the north pole being to give the line of
molecules a spiral twist one way, and that of the south pole being
to twist it the other way, the two poles side by side compel the

line to move in a straight line up or down along a plane at right

angles to the plane of the magnet and a line joining its poles.

The ray of molecules does not appear to obey Ampere's law,

as it would were it a perfectly flexible conductor, joining the

n^iative and the positive pole. The molecules are projected

from the negative, but the position of the positive pole, whether
in front, at the side, or even behind the n^ative pole,

has no influence on their subsequent behaviour, either in pro-

I

ducing phosphorescence, or mechanical effects, or in thex
magnetic deflection. The magnet gives their line of path a spiral

twist greater or less according to its power, but diminishing as
the molecules get further oflf.

Numerous experiments were tried in this apparatus with
erent gases, and with the magnet in and out of position.
Working with exhausted air it was found that the spot of
en phosphorescence on the screen is visible at an exhaustion
I02'6 M, when the mean free path of the molecules,

isured by the thickness of the dark space round the negative
'.i, is only 12 mm. Hence, it follows that a ntmib«r of

-lolecules sufficient to excite green phosphorescence on the
creen are projected the whole distance from the pole to the
~;reen, or 102 mm., without being stopped by collisions.

Alteration of Molecular Velocity

If we suppose the magnet to be permanently in position, and
s to exert a uniform do^^uward pull on the molecules, we

iPerceive that their trajectory is much curved at low exhaustions,
(and gets flatter as the exhaustion increases. A flatter trajectory
icorresponds to a higher velocity. This may arise from one of
two conditions ; either the initial impulse given by the negative
jpole is stronger, or the resisting medium is rarer. The latter is
brobably the true one. The molecules which produce the green
Iphosphorescence must be looked upon as in a state diflfering from

.se arrested by frequent collisions. The latter impede the

velocity of the free molecules and allow longer time for mag-
netism to act on them ; for, although the deflecting force of
magnetism might be expected to increase with the velocity of the
molecules. Prof. Stokes has pointed out that it would have to
increase as the square of the velocity, in order that the deflec-
tion should be as great at high as at low velocities.

Comparing the free molecules to cannon-balls, the magnetic
pull to the earth's gravitation, and the electrical excitation of the
negative pole to the explosion of the powder in the gun, the
trajectory will be flat when no gravitation acts,*and curved when
under the influence of gravitation. It is also much cur\'ed when
the ball passes through a dense resisting medium, it is less

cur\-ed when the resisting medium gets rarer ; and, as already
shown, intensifying the induction spark, equivalent to increasing
the charge of powder, gives greater initial velocity, and, there-
fore, flattens the trajectory. The parallelism is still closer if we
compare the evolution of light seen when the shot strikes the
target, with the phosphorescence on the glass screen from mole-
cular impacts.

Focus ofHeat of Molecular Imfact

The author finally describes an apparatus in which he show s

that great heat is evolved when the concentrated focus of rays
from a nearly hemispherical aluminium cup is deflected side-

ways to the walls of the glass tube by a magnet. By using a
somewhat larger hemisphere and allowing the negative focus to
fall on a strip of platinum foil, the heat rises to the melting
point of platinum.

. An DUra-gaseojis State of Matter

The paper concludes with some theoretical speculations on the
state in which the matter exists in these highly exhausted vessels.

The modem idea of the gaseous state is based upon the supposi-
tion that a given space contains millions of millions of molecules
in rapid movement in all directions, each having millioris of en-
counters in a second. In such a case the length of the mean
free path of the molecules is exceedingly small as compared with
the dimensions of the vessel, and the properties which constitute

the ordinary gaseous state of matter, which depend upon con-
stant collisions, are observed. But by great rarefaction the free

path is made so long that the hits in a given time may be disre-

garded in comparison to the misses, in which case the average
molecule is allowed to obey its own motions or laws without
interference ; and if the mean free path is comparable to the
dimensions of the vessel, the properties which constitute gaseity
are reduced to a minimum, and the matter becomes exalted to

an ultra-gaseous state, in which the verj' decided but hitherto
masked properties now under investigation come into play.

Rays of Molecular Light

In speaking of a ray of molecular light, the author has been
guided more by a desire for conciseness of expression than by a
wish to advance a novel theorj-. But he believes that the com-
parison, under these special circumstances, is strictly correct, and
that he is as well entitled to speak of a ray of molecular or
emissive light when its presence is detected only by the light

evolved when it falls on a suitable screen, as he is to speak of a
sunbeam in a darkened room as a ray of vibratory or ordinary
light when its presence is to be seen only by interposing an
opaque body in its path. In each case the invisible line of force
is spoken of as a ray of light, and if custom has sanctioned this

as applied to the undulatory theory, it cannot be wrong to apply
the expression to emissive light. The term emissive light must,
however, be restricted to the rays between the negative pole and
the luminous screen : the light by which the eye then sees the
screen is, of course, undulatory.

The phenomena in these exhausted lubes reveal to physical
science a new world—a world where matter exists in a fourth
state, where the corpuscular theory of light holds good, and
where light does not always move in a straight line ; but wher^
we can never enter, and in which we must be content to observe
and experiment from the outside.

Chemical Society, December 5.—Dr. Gladstone, president,

in the chair.—Prof. Tidy read a lengiii/ and important paper on
the processes for determining the organic piurity of potable waters.

The conclusions at w hich the author arrives, after many experi-

ments and a careful examination of the comparative analyses of
over 1,600 waters, may be briefly summed up as follows : The
ammonia process furnishes results which are marked by singular

inconstancy, and are not delicate enough to allow the recognition
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and classification of the finer grades of purity or impurity. The

errors incidental to the process form an array of difficulties

which become infinitely serious, seeing that the range (as regards

albumenoid ammonia) between pure and dirty waters is com-

paratively small. The combustion process has all the evils of

evaporation to encounter, but the organic carbon estimation is

trustworthy ; the organic nitrogen determination, however,

scarcely yields absolutely trustworthy evidence on which to

found an opinion as to the probable source of the organic matter.

The process, nevertheless, is of great value. The oxygen (per-

manganate) process avoids the errors incidental to evaporation ;

its results (when properly used) are constant and extremely deli-

cate ; it draws a sharp line between the putrescent or probably

pernicious and the non-putrescent or probably harmless organic

matter ; by it a bad water can never be passed as good. As far

as the three processes are concerned, the oxygen and combustion

processes give closely concordant results, whilst those yielded by

the ammonia process are often at direct variance with both.

Photographic Society, November 12.—James Glashier,

F.R.S., in the chair.—After the medals awarded for the best

pictures in the exhibition had taken place, a paper by Leon
Warnerke was read—photogi-apbic notes from a travel in Russia

with exhibition of various works, apparatus, and materials.

John Thomson, F.R.G.S., described his photogi-aphic

experiences in Cyprus. Mr. Warnerke described the artistic

and scientific progress of photography in Russia as having arrived

at a high state of perfection, as also the very important position

which photo-lithography occupies in the Government establish-

ments of the country where large_;maps of the Russian frontiers

are produced.
Boston, U.S.A.

American Academy of Arts and Sciences, November 13.

—Hon. Charles Francis Adams in the chair.—Prof. Mitchell,

of the U.S. Coast Survey, read a monograph upon the tides of

the Gulf of Maine. The results of the late surveys prove that a

lift of the tide far out from shore requires an almost inappreciable

time to be felt along the coast. The variations in the tides were

shown to come from the north rather than from the south. In

the discussion of Prof. Mitchell's paper Prof. Benjamin Peirce

maintained that the results corroborated his own theory of vibra-

tions and nodal points.—Prof. A, E. Dolbear, of Tuft's College,

read a paper upon his claims of the invention of the speaking-

telephone, and exhibited his early models and also a great

variety of new speaking-telephones. Among these were a

Morse sounder transformed into a telephone ; a miniature voltaic

cell, one plate of which was spoken against, and speech thus

transmitted ; an electrophone depending upon the variable resist-

ance of the extra spark, which can transmit speech over a dis-

tance of more than two hundred miles ; various forms of trans-

mitters and modifications of Reiz's telephone, which Prof.

Dolbear said are innumerable.—Mr. N. D. C. Hodges exhibited

a new instrument for determining the^ magnetic dip. Two soft

iron bars joined at right angles move on a vertical graduated

circle. A small magnet with a mirror is suspended at the point

of crossing of the pieces of soft iron. ^Vhen the latter make
equal angles with the line of dip, the magnet remains at zero.

By four simple reversals and measurements the residual magnetism

of the iron is eliminated. The instrument gives very constant

results and requires less 'time to make an observation than the

ordinary dipping needle.

Paris

Academy of Sciences, December 2.—M. Fizeau in the

chair.—The following papers were read :—On the torsion of

prisms of mixtilinear base, and on a peculiarity which may be
presented by certain uses of the logarithmic co-ordinate of the

isothermal cylindrical system of Lame, by M. De Saint Venant.
—M. Marey was elected Member for the section of Medicine and
Surgery in the room of the late M. CI. Bernard, the other can-

didates being MM. Bert, Charcot, and Gubler.—Experimental
researches on meteoritic nickelised irons ; mode of formation of

concretionated syssidera, by M. Meunier. The mixtiu-e of

chlorides of iron and nickel gives, by reduction in hydrogen,

alloys perfectly definite, and sometimes beautifully crystallised.

Association of the alloys together can be effected in two ways
(specified). Next, grains of peridot or fragments of dunite can

easily be covered with a continuous coat of various alloys of iron

and nickel, the metallic concretion sometimes penetrating into

the fine fissures of the stone. By placing the pieces of rock

repeatedly in the incrusting medium fed with diverse mix-

tures of the itwo' chlorides, superposed deposits of various
alloys are obtained, and a complete facsimile of the cosmic
rocks in question.—On a new phenomenon of static electricity, by
M. Govi. A reference to his former experiments on the pheno-
menon studied by M. Duter. Different liquids having given
different amounts of contraction, and mercury no contraction, he
inferred condensation of the liquid against the walls of the jar.

He apparently doubts M. Duter's conclusion.—On the electro-

motive force of induction arising from rotation of the sun ; deter-
mination of its amount and direction, whatever the distance of
the induced body, by M. Quet. He gives a mathematical esti-

mate of the force, with formulae.—Note on the efifects of vapours
of sulphide of carbon, by M. Poincare. He experimented on
animals, with reference to the symptoms presented by workmen
in vulcanisation of caoutchouc. Guinea pigs and frogs resist the
action much less than man ; and the period of excitation is

wanting in them, the manifestations being mainly paralytic.

The auricles are distended with dark blood, livid spots appear
in the lungs, the brain is often reduced to a diffluent pulp, and
drops apparently of sulphide of carbon form in the cerebral

vessels, blocking the passage of blood corpuscles and some-
times causing rupture. The author considers the use of
vulcanised caoutchouc should be restricted to really useful

objects, and that the manufacture of small balloons and toys
of it should be interdicted.—On the mode of formation of
some phylloxeric nodosities, by M. d'Arbaumont.—Latitude of
Algiers, and fundamental azimuth of the Algerian triangulation,

by M. Perrier. The author describes his method.—Nebulce
discovered and observed at the Observatory of Marseilles, by
M. Stephan.—Double stars ; certain groups of perspective, by
M. Flammarion.—Evaluation of a definite integral, by M.
Appell.—On the repulsion resulting from radiation, by Mr.
Crookes.—Note on cholalic acid, by M. Destrem.—Researches
on vaso-motor nerves, by MM. Dastre and Morat. The prin-

cipal branch of termination of (he sciatic nerve plays, with regard
to the region of the finger, the rolt of a vaso-constrictor nerve,

and there is no ground for supposing, in this nerve-trunk, vaso-

dilator nerves either more or less than in the cervical cord of the
sympathetic. Thus the controverted point as to whether the

sciatic is a vaso-dilator nerve, is answered in the negative. The
authors generalise the results, applying them to the nervous
trunkswhich go to the skin.—Onthe cardiac and respiratory effects

of irritations of certain sensitive nerves of the heart, and on the
cardiac effects produced by irritation of sensitive nerves of the.

respiratory apparatus, by M. Fran9ois-Franck. Different effects

are produced according as an irritating injection (say hydrate of
chloral) is made into the right or the left heart ; in the former
case there is diastolic stoppage of^the heart, in the latter systolic

(The mechanism of these effects is studied.)—On the change of
form of fixed cells of loose connective tissue in artificial cedema,
by M. Renaut.
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PARADOXICAL PHILOSOPHY
Paradoxical Philosophy. A Sequel to the " Unseen

Universe" (London: Macmillan and Co., 1878.)

ON opening this boolc, the general appearance of the

pages, and some of the phrases on -which we

happened to light made us somewhat doubtful whether

it lay within our jurisdiction, as it is not the practice of

Nature to review either novels or theological works.

In the dedication, however, the book is described as an

account of the Proceedings of a learned society, a species

of literature which we are under a special vow to rescue

from oblivion, even when, as in this case, the proceedings

are those of one of thosejubilee meetings, in which learned

men seem to aim rather at being lively than scientific.

On the title-page itself there is no name to indicate

whether the author is one of those who by previous con-

viction have rendered them.selves liable to our sur-

veillance, but on the opposite page we find "The Unseen

Universe ; or. Physical Speculations on a Future State,"

to which this book is a " Sequel," ascribed to the well-

known names of Balfour Stewart and P. G. Tait.

Mr. Browning has expressed his regret that the one

volume in which Rafaelle wrote his sonnets, and the one

angel which Dante was drawing when he was inter-

rupted by " people of importance," are lost to the world.

We shall therefore make the most of our opportunity

when two eminent men of science, "driven," as they tell

us, "by the exigencies of the subject," have laid down all

the instruments of their art, shaken the very chalk from

their hands, and, locking up their laboratories, have be-

taken themselves to those blissful country seats where
Philonous long ago convinced Hylas that there can be no

heat in the fire and no matter in the world ; and where

in more recent times. Peacock and Mallock have brought

together in larger groups the more picturesque of con-

temporary opinions.

In this book we do not indeed catch those echoes of

well-known voices in which the citizens of the " New
Republic " tell us how they prefer to regard themselves

as thinking, taking care, aU the while, that no actual

thought shall disturb their enjoyment of the luxury of

extravagant opinion. The members of the Paradoxical

Society, with their guest, Dr. Hermann Stofikraft, are far

too earnest to adopt this pose of mind, but they exhibit

that sympathy in fundamentals overlaid with variety in

opinions which is one of the main conditions of good-
fellowship. Dr. Stofifkraft, in spite of his name and of
his office as the single-handed opponent of the thesis of

the book, makes it his chief care so to brandish his

materialistic weapons as not to hurt the feelings of his
friends ; and when, near the end of the book, he gets a
-tie out of temper, it is about matters with v»hich a
iiateriahst, as such, has no concern.

As the book is not a novel there is no literary reason
or not telling "what became of the Doctor,'' as narrated

-

1 the last chapter. He goes to Strathkelpie Castle to
take part in an investigation of spiritualistic phenomena.
He begins by detecting the mode in which one young lady
performs her spirit-rapping, but forthwith falls into an

Vol. XIX.—No. 477

"electro-biological" courtship of another, and, this

proving successful, he is persuaded by his wife and her

priest to renounce the black arts in the lump as works of

the foul fiend ; and then we are told that, having quieted

his spirit by a few evolutions in four dimensions, he has

now settled down to compose his " Exposition of the

Relations between Religion and Science," which he

intends to be a thoroughly matured production.

The Doctor—and, indeed, most of the other characters

—are no mere materialised spirits, or opinions labelled

with names of the Eiiphranor and Alciphron tj^je. They
do not reduce their subject to a captit mortuum by an
exhaustive treatment, but take care, like well-bred people,

to drop it and pass on to another before we have time to

suspect that the last word has been said.

We cannot accuse the authors of leading us through

the mazy paths of science only to entrap us into some
peculiar form of theological belief. Cn the contrary,

they avail themselves of the general interest in theo-

logical dogmas to imbue their readers at unawares with,

the newest doctrines of science. There must be many
who would never hare heard of Carnot's reversible

engine, if they had not been led through its cycle of

operations while endeavouring to explore the Unsee«
Universe. No book containing so much thoroughly

scientific matter would have passed through sevea

editions in so short a time without the alliurement of

some more human interest.

Nor need we fear to draw down on Nature the

admonition which fell on the inner ear of the poet

—

" Thou pratest here where thou art least

;

This faith hath many a purer priest.

And many an abler voice than thcu."

For even those words and phrases which seemed at first

sight to remove the book from the field of our criticism,

are found on a nearer view to have acquired a new, and
indeed a paradoxical sense, for which no right of

sanctuar)' can be claimed.

The words on the title-page :
" In te, Domine, speravi,

non confundar in a^ternum," may recall to an ordinary

reader the aspiration of the Hebrew Psalmist, the closing

prayer of the "Te Deum," or the dying words of Francis
Xavier ; and men of science, as such, are not to be sup-

posed incapable either of the nobler hopes or of the

nobler fears to which their fellow-men have attained.

Here, however, we find these venerable words employed
to express a conviction of the perpetual validity of the
"Principle of Continuity," enforced by the tremendous
sanction, that if at any place or at any time a single excep-

tion to that principle were to occur, a general collapse of

every intellect in the universe would be the inevitable

result.

There are other well-known words in which St. Paul
contrasts things seen with things unseen. These also are
put in a prominent place by the authors of the " Unseen
Universe." What, then, is the Unseen to which they

raise their thoughts ?

In the first place the luminiferous jether, the tremors

of which are the dynamical equivalent of all the energy

which has been lost by radiation from the various systems

of grosser matter which it surrounds. In the second
place a still more subtle medium, imagined by Sir William
Thomson as possibly capable of furnishing an explana-

H
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tion of the properties of sensible bodies ; on the hypo-

thesis that they are built up of ring vortices set in motion

by some supernatural power in a frictionless liquid :

b3yond which we are to suppose an indefinite succession

of media, not hitherto imagined by any one, each mani-

foldly more subtle than any of those preceding it. To
exercise the mind in speculations on such media may be

a most delightful employment for those who are intel-

lectually fitted to indulge in it, though we cannot see

why they should on that account appropriate the words of

Si.. Paul.

Nature is a journal of science, and onc*bf the severest

tests of a scientific mind is to discern the limits of the

legitimate application of scientific methods. We shall

therefore endeavour to keep within the bounds of science

in speaking of the subject-matter of this book, remem-
bering that there are many things in heaven and earth

which, by the selection required for the application of

our scientific methods, have been excluded from our

pdiilosophy.

No new discoveries can make the argument against

the personal existence of man after death any stronger

than it has appeared to be ever since men began to die,

351d no language can express it more forcibly than the

words of the Psalmist :

—

"" His breath goeth forth, he returneth to his earth ; in

fliat very day his thoughts perish."

Physiology may supply a continually increasing number
of illustrations of the dependence of our actions, mental

as well as bodily, on the condition of our material organs,

but none of these can render any more certain those

Xacts about death which our earliest ancestors knew as

Avell as our latest posterity can ever learn them.

Science has, indeed, made some progress in clearing

^way the haze of materialism which clung so long to

men's notions about the soul, in spite of their dogmatic

"Statements about its immateriality. No anatomist now
looks forward to being able to demonstrate my soul by
dissecting it out of my pineal gland, or to determine the

quantity of it by the process of double weighing. The
Kotion that the soul exerts force lingered longer. We
find it even in the late Isaac Taylor's "Physical Theory

of a Future State." It was admitted that one body might

•set another in motion ; but it was asserted that in every

case, if we only trace the chain of phenomena far enough

rfeack, we must come to a body set in motion by the direct

action of a soul.

It would be rash to assert that any experiments on

living beings have as yet been conducted with such pre-

cision as to account for every foot-pound of work done by

a-n animal in terms of the diminution of the intrinsic

energy of the body and its contents ; but the principle of

^e conservation of energy has acquired so much scientific

weight during the last twenty years that no physiologist

v^ould feel any confidence in an experiment which showed

a considerable difference between the work done by an

animal and the balance of the account of energy received

and spent.

Science has thus compelled us to admit that that which

<21stinguishes a living body from a dead one is neither a

ffitiaterial thing, nor that more refined entity, a " form of

energy." There are methods, however, by which the

application of energy may be directed without interfering

with its amount. Is the soul like the engine-driver, who
does not draw the train himself, but, by means of certain
valves, directs the course of the steam so as to drive the
engine forward or backward, or to stop it ?

The dynamical theory of a conservative material system
shows us, however, that in general the present configura-

tion and motion determines the whole course of the
system, exceptions to this rule occurring only at the
instants when the system passes through certain isolated

and singular phases, at which a strictly infinitesimal

force may determine the course of the system to any one
of a finite number of equally possible paths, as the points-

man at a railway junction directs the train to one set of-

rails or another. Prof. B. Stewart has expounded a theory
of this kind in his book on " The Conservation of Energy,"
and MM. de St. Venant and Boussinesq have examined
the corresponding phase of some purely mathematical
problems.

The science which rejoices in the name of " Psycho-
physik " has made considerable progress in the study of

the phenomena which accompany our sensations and
voluntary motions. We are taught that many of the

processes which we suppose entirely under the control of

our own will are subject to the strictest laws of succes-

sion, with which we have no power of interfering ; and
we are shown how to verify the conclusions of the science

by deducing from it methods of physical and mental

training for ourselves and others.

Thus science strips off, one after the other, the more
or less gross materialisations by which we endeavour to

form an objective image of the soul, till men of science,

speculating, in their non-scientific intervals, like other

men on what science may possibly lead to, have prophe-

sied that we shall soon have to confess that the soul is

nothing else than a function of certain complex material

systems.

Men of science, however, are but men, and therefore

occasionally contemplate their souls from within. Those
who, like Du Bois-Reymond, cannot admit that sensation

or consciousness can be a function of a material system,

are led to the conception of a double mind.

" On the one side the acting, inventing, unconscious
material mind, which puts the muscles into motion, and
determines the world's history ; this is nothing else but
the mechanics of atoms, and is subject to the causal law,

and on the other side the inactive, contemplative, remem-
bering, fancying, conscious, immaterial mind, which
feels pleasure and pain, love, and hate ; this one lies

outside of the mechanics of matter, and cares nothing for

cause and effect."

We might ask Prof. Du Bois-Reymond which of these

it is that does right or wrong, and knows that it is his

act, and that he is responsible for it, but we must go on

to the other view of the case, which Dr. Stoftkraft alludes

to at p. 78, although by some law of the Paradoxical, he is

not allowed to pursue a subject which might have

afforded excellent sport to the Society.

*' I feel myself compelled to believe," says the learned

Doctor, "that all kinds of matter have their motions

accompanied with certain simple sensations. In a word,

all matter is, in some occult sense, alive."

This is what we may call the " levelling up " policy,

and it has been expounded with great clearness by Prof.
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von Nageli in a lecture, of which a translation was given

in Nature, vol. xvi. p. 531.

He can draw no line across the chain of being, and say

that sensation and consciousness do not extend below

that line. He cannot doubt that ever>' molecule possesses

something related, though distantly, to sensation, " since

each one feels the presence, the particular condition, the

peculiar forces of the other, and, accordingly, has the

inclination to move, and under circumstances really

begins to move—becomes alive as it were;" ... "It
therefore, the molecules feel something which is related

to sensation, then this must be pleasure if they can

respond to attraction and repulsion, />., follow their

inclination or disinclination ; it must be displeasure if

they are forced to execute some opposite movement, and
it must be neither pleasure nor displeasure if they remain

at rest."

Prof, von Nageli must have forgotten his dynamics,

or he would have remembered that the molecules,

like the planets, move along like blessed gods. They
cannot be disturbed from the path of their choice by the

action of any forces, for they have a constant and per-

petual will to render to every force precisely that amount
of deflexion which is due to it. Their condition must,

therefore, be one of unmixed and unbroken pleasure.

But even if a man were built up of thinking atoms
would the thoughts of the man have any relation to the

thoughts of the atoms ? Those who try to account for

mental processes by the combined action of atoms do so,

not by the thoughts of the atoms, but by their motions.

Dr. StofTkraft explains the origin of consciousness

at p. ^^ and at p. 107. We recommend to his atten-

tion Mr. Herbert Spencer's statement in his "Prin-
ciples of Psychology," § 179, where he shows in a most
triumphant manner how, under certain circumstances,

"there must arise a consciousness." Such statements

carefully studied, may contribute to the further progress

<rf science in the path which we have been describing, by
showing more clearly that consciousness cannot be the

result of a plexus of nervous communications any more
than of a congeries of plastidule souls.

Personality is often spoken of as if it were another
name for the continuity of consciousness as reproduced
in memory, but it is impossible to deal with personality

as if it were something objective that we could reason
about. My knowledge that I am is quite independent of

my recollection that I was, and also of my belief that,

for a certain number of years, I have never ceased to

be. But as soon as we plunge into the abysmal depths
of personality we get beyond the limits of science, for all

science, and, indeed, every form of human speech, is

about objects capable of being known by the speaker and
the hearer. Whenever we pretend to talk about the
Subject we are really dealing with an Object under a
felse name, for the first proposition about the Subject,

namely, " I am," cannot be used in the same sense by
any two of us, and therefore can never become part of

'ence at all.

The progress of science, therefore, so far as we have
been able to follow it, has added nothing of importance
to what has always been known about the physical con-
sequences of death, but has rather tended to deepen the
distinction between the visible part,'which perishes before

our eyes, and that which we are ourselves, and to show
that this personality, with respect to its nature as well

as to its destiny, lies quite beyond the range of science,

J. Clerk Max\velz.

SCIENCE CLASS-BOOKS
The London Science Class-Books. Edited by G. Carey

Foster, F.R.S., and Philip Magnus, B.Sc. Biolo-

gical Series. i. Botany— Outlines of Morphology

and Physiology. 2. Botany—Outlines of Classification

ofPlants. By W. Ramsay McNab, M.D. 3. Zoology

of the Vertebrate Animals. 4. Zoology of the Inver-

tebrate Animals. By Prof. A. Macalister, (London ;

Longmans, Green and Co., 1878.)

THE editors of this series of Elementary Science Class-

Books intend that the works shall all be composed

with special reference to school teaching ; that they shall

be suited to the capabiHties and comprehension oi boys

and girls during their school course, while they shall at

the same time afford trustworthy and accurate information

presented in such a way that it may ser\-e as a basis for

more advanced study. In thus announcing their scheme

the editors would seem to indicate that they have learned

to appreciate the ver>- great want that exists in all oo:

public schools of just such a series of class-books as-

they undertake to supply; and though the standard st:

which they aim cannot be regarded as a high one, stU^

most judges will agree that it is both a suitable and s»

proper one, and it is one that we wish the editors every

success in their carrying of it out. If the natural sciences

are to be taught in our schools the scholars must ha\^

class-books of these sciences, and we take it as a good

sign that the demand for such class-books is in this

new series being supplied. The information in the

present series is to be accurate and trustworthy, and'

the names of the authors of the four books already pub-

lished of the biological series is a sufficient guarantee -

that this is so. The information is to be suited to the

capabilities of girls and boys during their school-days,

and still it is to be presented in such a way as to form the

basis of a higher study. The authors' names, howcTer

distinguished, will be no necessary guarantee of this. Jt

is not given to every one to be able to write an elementary

book that may serve as the basis for a more ad\-ancei

study. In the first two class-books on oiu- list the author

indeed does not even make the attempt. In his preface

Prof. McNab declares that it has been thought advis>-

able to make his class-books on Botany such as would

serve as a basis for the teaching in the higher classes

of schools, and such as would supply the wants of

medical students and others wishing to acquire a know-

ledge of the subject. We think this a pity, for ire

certainly at once miss that strictly elementary treatment

of the subject, that full statement and discussion of the

fundamental facts thereof, which we were led to expect,

not by the author, but by his editors ; and however useful

and instructive these two class-books may be, the aim

that we fancy they should have kept in view is lost in the

endeavoiu-, to quote their authors' own words, that they

should " serve as an introduction to the celebrated text-

book of the distinguished German botanist, whose " Lehr*
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buch der Botanik" has been lately translated by Pro-

fessors Bennett and Thiseltori Dyer, and which has been

published in the Clarendon Press Series. After the class-

book is mastered the manual is to be studied."

The first class-book treats of the morphology and

physiology of plants. In it three chapters are devoted to

the morphology, and five chapters to the physiology.

Like the little text-book of Thomd, it presents to the

student's vie^y a cell of a fungal plant, as an instance of

the simplest conception of a vegetable cell ; but while such

a, structure is a cell, surely it is neither the most simple,

nor certainly is it the most perfect form of a cell to

be the first given to a beginner. The structure of the

cell-wall and its growth are well treated of, but we do

not like to find the word " absorption " used in the account

of the formation of wood vessels, bordered pits, &c. ; this

word is very likely to mislead the student, especially

when he finds it used in another chapter to denote

the imbibition of moisture. So far as we know, the

cellulose cell-wall is in no case decomposed molecule by

molecule, and these are not taken up as they are laid

down ; and yet would it not require that]]all this should be

done ere the term internal absorption could be correctly

applied ?

The subjects of the formation of new cells, and of the

substances contained in protoplasm, are thoroughly well

done ; a few technical v/ords here and there occurring, and
not explained, will demand the attention of the teacher.

It would have been well had the chemical formulse

for starch, and some of the other members of the cellulose

group, be given, in addition to the formula for cellulose.

Such formulae would have enabled the student the better

to understand the change of one organic compound, such

as starch, into another, such as sugar. In passing we may
observe that Sach's " Text-Book " is very defective also in

this respect ; indeed, the word sugar is not to be found

in its index, and nowhere in the text is its composition

given. Chapter II. treats of the tissues. Perhaps a

few more technical words are here used than are abso-

lutely necessary, but no doubt a great deal of exactness

is attained by their use. The details are compressed into

the smallest compass, but are quite up to the very newest

facts ; and because each word in such a chapter stands

to express a good deal, we venture to take l^exception

to the employment of the word development in the

following sentence :
—" Permanent tissue is formed by

the further development of those cells of the meristem
which have lost the power of dividing," and which have
assumed some permanent form. It is just in such cells

that no true development can take place. In Chapter III.

the external conformation of plants is briefly treated of*

In Chapter IV. we find The Nutrition of Plants. "As
the chemical elements out of which the plant constructs

its organic substance," the author enumerates " carbon,

hydrogen, oxygen, nitrogen, and sulphur ;" might he
not have added iron ? True, it may still be doubted
whether iron forms an integral constituent of the chemical

formula of chlorophyll, but without it the plant, as

a plant, cannot " construct its organic substance."

The processes of assimilation and metastasis are

very conveniently tabulated, and the student carefully

going over this chapter will, we should think, be able to

understand it withoAit any help from a teacher. It is a

chapter which does the author great credit, and almost

comes up to the standard of the editors. Only one com-

ment we venture to make on it. Taking it for granted

that Nageli has somewhere said that the ultiinate solid

particles of plants are more or less crystalline, a concep-

tion beyond our powers, how then can the mode of their

growth be very different from that occurring in minerals,

crystals, &c. ? The Fifth Chapter is concerned with the

relation of the general conditions of the hfe of plants.

The Sixth treats of the growth of plants. The author

limits the term growth to an increase in bulk, accom-

panied by a deposit of some new constructive material.

He thus considerably limits the term, as we believe cor-

rectly defined by Herbert Spencer. The subject of the

tension found in growing parts is treated at a length out of

due proportion to the treatment of the other subjects in

the volume, and in such a class-book we think it would

have sufficed to have given the results of Sachs' experi-

ments on the periodicity of growth, and not to have

copied his tabular statements in such detail. The last

chapters are devoted to the subjects of the reproduction

of plants^and their classification.

The second class-book, also by Prof. McNab, is a con-

tinuation of the first, but is devoted to the special morpho-

logy and outlines of a classification of plants. The
classification of the flowerless plants is based on that of

Sachs, though this is here and there altered. We think

the author acts rather prematurely in placing such famiUes

as those of the Chytridiaceae and Chlorochytridiaceae yet

as among the Oosporeae. The Lichens are regarded as

ascomycetous fungi parasitic on algae ; this we think

right. Cohn's very convenient names Bryophyta and

Pteridophyta are adopted for the groups of the mosses

and the Vascular Cryptogams ; and as an instance that

very recent facts in the life history of the Cryptogams has

not escaped the attention of the author, we perceive that

he mentions that the branches of the Horse-tails arise in

an axillary manner, and not as believed up to Janczewski's

researches, in an endogenous manner. So much space

is devoted to the Cryptogams that the treatment of the

flowering plants is greatly curtailed. These two little

volumes have been well and painstakingly compiled ; they

may be safely placed in the hands of a student who knows

some little of the subject about which they treat, and they

cannot fail to be very useful to every teacher of the

natural sciences in our upper schools.

The two little volumes on "Zoology," by Prof. Macalister,

are of quite another type. They aim at presenting, in

as simple a form as possible, the leading characters of

vertebrate and invertebrate animals. In these, special

care has been taken to dispense with all unnecessary

technicalities, and when such, owing to the nature of the

case, arise, they are carefully explained. We would

have wished something more novel than most of the

woodcut illustrations, though we acknowledge that among

the invertebrates some of the illustrations are modern ; i

but we feel glad, to find each volume with a carefully

drawn up index, the loss of which will doubtless be felt 1

by many a -student of Prof. McNab' s two class-books;!

whiletheywill be found to afford trustworthy and accu-

rate information. This will be found given in a way

quite suited.to the .oanprehcnsion of our average minded

girls and boys.



Dec. 19, 1878] NATURE 145

OUR BOOK SHELF
Studies from the Physialogical Laboratory in the . Uni-

versity of Cambridge. Edited by the Trinity Praelector

in Physiology. Part III. (Cambridge : Printed at the

University Press, 1877.)

This volume of 165 pages, together with numerous
elaborate plates—the largest of the Cambridge Biological
" Studies '' yet published—is a most pleasing indication

of a vigorous spirit of research in a body "which has by
many been thought to be solely educational. It is not,

indeed, the number of the memoirs and papers here
collected, but their quality, which makes them worthy of

the university whose name they bear on the title-page.

In quantity they are far from commensurate with the

latent means and opportunities of the colleges and Uni-
versity of Cambridge, but in their thoroughness and
dignity they display a spirit which would do honoiu: to

any university. They represent a new feature in the

history of biological science in this country, viz., the

recognised official charge of biological research in high
places, where it has been too long neglected. The Bio-

logical and Physiological School of Cambridge is a rare

and valuable "sport" in the offspring of an organism of

decided conservative tendencies : may we not hope that,

ere long, Oxford will give birth to a similar healthy
monster ?

' All the papers of this volume have been'published
before in the Journal of Anatomy and Physiology, or

elsewhere ; but we are not the less glad, on that account,

to see the present collection. If the cause of scientific

research were more secure in England than it is, the
publication of special collections of memoirs of the
various schools might be held to be an unnecessary luxury,

or even —since rivalry may become ungenerous—a posi-

tively dangerous habit. Under our present conditions,

however, it is not only pleasant to be reminded now and
s^in of the various centres of organised research among
us, but it materially strengthens the hands of English
^ientific workers to invest the different growing schools
with somewhat of a personal and individual interest.

The volume contains physiological and anatomical
papers, chiefly in zoology, but also in botany. Dr. Michael
Foster and ^Ir. Dew-Smith contribute a most interesting

paper on the effects of the constant current on the heart,

which is a continuation of the work they did on the
reaction of the snail's heart to electrical currents. Mr.

J. N. Langley has a paper on the action of pilocarpin on
the submaxillary gland of the dog. ' Mr. Gaskell reprints

one of his papers on the vaso-motor nerves of striated

muscles. Mr. F. JNI. Balfour contributes an important
section of his now published monograph on the develop-
ment of elasmobranch fishes, viz., the development of
their spinal nerves; as well as a paper on the spinal
nerves of amphioxus. Mr. Marshall follows with a paper
on the development of the nerves in birds. Mr. Bullar
has a paper, with plates, on the generative organs of
parasitic isopoda ; Mr. Bridge one on the cranial oste-
ology of Aniia calva, also admirably illustrated ; and ^Ir.

Sidney Vines a short communication on the digestive
ferment of nepenthes.

The American Quarterly Microscopical Journaly contain-
ing the Transactions of the New York Microscopical
Society. Edited by Rom>Ti Hitchcock. Vol. I., No. i.

October. (New York : Hitchcock and Hall, 1878.)

Commencing, as this new journal does, on the lines of
our own Quarterly Journal ofMicroscopical Science, and
somewhat under the like auspices, we trust it may have
the same worthy career, and be equally well thought of.
The first number is beautifully printed on excellent paper,
and contains some eighty-two pages belonging to the

M^^ proper, while the Transactions of the New York
Microscopical Society extend to some sixteen pages more.

The six plates, on their part, are good, but not up to the
same standard of execution as the letterpress, and fall a
good deal below those that generally appear in our own
microscopical journal. The chief contents of this part
are— i. On the Sting of the Honey Bee, by J. D. Hyatt.
Plates I. and II. 2. Description of some New Species
of Diatoms, by H. L. Smith. Plate III. 3. Observa-
tions on several Forms of Saprolegniacese, by F. B.
Hine. Plates IV. to VI. Only the first part of this
paper is given, and the list of works referred to
by the author is given at the end of the paper,
so perhaps it may be premature to suggest that English
writers on this subject are not altogether wanting, as he
would seem to think; but has he not Dr. Lindstedt's
Synopsis, and does not this refer to such ? 4. The Oil
Immersion Lenses of Zeiss compared with the Objectives
of Spencer and Sons, by H. L. Smith. 5. On the Micro-
scopical Examination of Fibers (fibres ?), byW. H. Seaman.
6. Emigration in Passive Hyperaemia, by W. T. Belfield.

7. On a New Device for Dark-field Illumination, by
W. Leighton. Among the shorter articles we may men-
tion one reprinted, with full acknowledgment, on the
Spore Formation in the Mesocarpeae, from our own.
columns, and an account of the National Microscopical
Congress held last August at Indianapolis, Indiana.

LETTERS TO THE EDITOR
[ TTie Editor does not hold himself resfonsillefor opinions expressed

by his correspondents. Neither can he undertake to return, ^r
to correspond with the writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

\The Editor urgently requests correspondents to keep their letters as
short as possible. Ihe pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting and novel /acts.}

Locusts and Sun-Spots

As the locust {(Edipoda mi^ratoria, or Acridiumperigrinum?)
is a frequent and occasionally aggravating accompaniment of
drought and famine, it cannot but be interesting to notice that
periodical incursions of this insect into the temperate zone are
apparently regulated in some way by the terrestrial meteoro-
logical abnormalities which accompany the varying phases of the
sun-spots.

Dr. F. G. Hahn, in his treatise " Ueber die Beziehungen der
Sonnenfleckenperiode zu meteorologischen Erscheinungen,"
atfer remarking that locusts wiU probably only visit the tempe-
rate regions in great numbers during unusually hot and dry years
(on account of the brood), and abandon them again in wet and
cold years, shows, from a list furnished by Dr. W. Koppen, of
Hamburg, embracing the period 1800- 1862, that in Europe they
begin coming about the epoch of minimum sun-spot, paying
annual visits from thence up to the epoch of maximum sun-spot,
after which they disappear altogether until the next following
epoch of sun-spot minimum.

.

In the following table I give Dr. Hahn's dates for their visita-

tions in Emrope, with some additional ones on the authority of
M. Camille Flammarion, and Mr. Walford of the Statisrical

Society, which include other regions of the north temperate
zone. I also give the corresponding sun-spot epochs in each
case, according to Wolf. The capital letters in parentheses
attached to the dates, indicate the authorities respectively

alluded to above.
Locusts. Sun-Spots.

Date of Visitation in Temperate Zcne. Min.
1613(F) i6io-8

1690(F) 1689-5

1 748 '-1749(F) 17450
1800 annually up to 1806(H)

,

I798'3
1811 „ „ 1816(H) i8io-6
1820 „ „ 1829(H)

}
18233

1832(F) 1834(F) 1837 annuallyup to 1839(H) 1833-9

1844 annually up to 1848(H) I 1843-5

185s „ „ 1862(H)
j
18560

1866(F) 1868 (W) 1867-2

1874 annually up to 1878 (W) I l877{?)-

See Gentleman's Magazine for July, 1748, pp. 331 and 414.

Max.
1615-0
1693-0
f75o-3
1804 -2

1816-4

1829-9
1837-2
1848-1

i86o-i
1870-6
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of Apparldan.
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" In the undulating region of Travancore, where the water-

bearing strata heave and fall according to the locality concerned,

I have come across a set of professional men who are generally

consulted by those who wish to sink wells in view to ascertain

whether, at a given spot, a well may be sunk with the pro-

bability of finding water near enough. These professional

men imdertake to predict where the springs will be
found near, and where they will be found at great depth,

and their predictions are generally verified with great accu-

racy. I took some trouble to ascertain how these men
are enabled to predict the proximity, or otherwise, of the springs

underground. Brushing aside the ceremonies and incantations

they perform in view to deceive others and perhaps themselves

also, I found that they detect the proximity of the subterranean

springs by lying down on the bare ground in the dead silence of
night, with the ear in contact with the ground, and trying to

hear the sound of the flow of water in the strata beneath. By
practice the ear is made very sensitive, and the d^ree of
distinctness with which they hear the sound of flowing water
enables them approximately to predict the depth of the springs.

It is in this manner that appropriate spots are selected for

sinking wells.

"Now, would any of the instruments you are experimenting
with magnify the sound of the subterranean flow of water so as
to greatly facilitate the process I have described ? If so, it may
be a considerable practical gain."
To this query I have hitherto been able to return no other

answer than a negative one. Both the subjects are practical

ones, and I only hope that there will bebefore long some light

cast upon them. Thos. S. Tait
Baroda, India, November 4

Leaf-Sheaths and the Growth of Plants

The latest results of M. Bert's researches into the growth of
plants (see Compies Jiendi^, vol. 87, p. 695, November 4), have
led me to publish an observation which I made on the inner

sheaths of young leaves this last spring. The spring before last

I was struck with the crimson-like colour of these silky sheaths
on many trees, whereas the young leaves they cover are of a
tender green, and it naturally occurred to me that their piirpose
was not only to form a wrapper to the leaf, but also a coloured
screen, which would allow the red rays of the spectrum to pass,

and to a certain extent quench the blue rays. But I could not
understand why the latter rays should be cut off, since they are
highly actinic, and the leaves themselves are green. Last spring
I carefully noted the tints of the leaf-sheaths of difierent trees,

with the following results :

—

Name of Tree.

Elm
Lime
Beech
Sycamore ... ,

Ash
Horse-chestnut
Maple ... .

Birch
,

Oak
The Bramble
The Hawthorn
Certain Roses
Wild Cherry

Tint of Inner
Leaf Sheath.

Red (crimson)

Red (crimson)

Red (crimson)

Red (crimson).

Tint cf Cuter
Leaf Sheath.

Reddish-brown.
Reddish-brown.
Brown.

Sooty-black.
Red (crimson).

Bright -red.

Brown.
Brownish-red.
Reddish.
Red.
Red.
Red.

Sometimes the bark on the stem of young sycamore shoots
and the top leaflets were tinged with a deep reddish-brow n. The
overlapping tips of young leaves in buds were frequently reddish,
and the majority of outer leaf-cases were a warm or reddish-
brown. The shining buds of the horse-chestnut afforded a fine
example of the phenomenon. The leaf-cases were of a strong
red, like carmine, the exposed tip of each sheath leaflet being
dyed a deeper red at the middle, shading off to the edges, where
they overlapped. Under this protective curtain was a l-iyer of
' jssy fibre, like cotton, swathing the pale young leaves under-
..eath.

The recent researches of M. Bert throw light on this interest-
ing subject. He finds that plants kept under green glass shades
soon perish, because these intercept the red or less refrangible
rays of the spectrum, and allow the blue or more refrangible
ray^ to pass. Red glass, on the contrary, sustains life, although
It becomes enfeebled by reason of the withdrawal of all the blue

rays. M. Bert thinks that all the rays are necessary to the fell

vigour of the plant, and in the proportion of the solar spectrum.

;

but it would appear from the care which nature has taken to
redden the young leaf-case«, that for certain trees mX least, the
spring sunlight is richer in blue rays than she wishes, and there-

fore she has arranged that part of them shall be excluded, while
all the red rays (or those which affect the maximum reduction of
carbonic acid gas, and the building up of tissues) are allowed k>
pass into the leaf. I should add that this effect of colour is

evidently superadded to the other functions of the sheath, as it

usually appears as a more or less perfect colouring of the ottfer

surface of the sheath only. John Munrcv
West Croydon

Hornets

The following fact, which I have been enabled to verify cart'

ceming a hornet, may be interesting to some of the readers o#^

Nature :—In a letter I received from my grandson, a very
observing and accurate young naturalist, there was the followiag"

statement, dated October 13, 1878, Tunbridge WeUs :

—

"Last week I caught a splendid large hornet on the hall

window, and last Saturday I caught a smaller one on a small
oak-tree in Hurst Wood (Tunbridge Wells). He was engaged
in eating some sticky, whitish stuff^ which had come out of tie
tree in several places where it had been cut or bruised. This
stuff" seemed to attract all the insects in the neighbourhood,
especially swarms of flies. There were two red admirals (butter-

flies), two hornets, four wasps, and hundreds of bluebottles and
other small flies, busily engaged in eating this substance, which
was bored with small round holes. On Sunday, as we came home
from Speldhurst Church, we passed the same tree, and on it, to

my great siu-prise, I caught half a hornet, which was very active,

running about the tree, and seemed to be quite happy and com-
fortable. He had no abdomen at all, except a small piece of
the upper skin, which hung on ; his left wings were very much
battered, and he had lost his left hind leg. " This half hornet
was brought home and examined, keeping actively alive until the-

evening, when it was destroyed for the sake of preservation. I
had an opportunity of examining the half hornet alluded to very
soon after, and the facts detailed in the letter I have quoted were
ascertained to be quite correct. This hornet was a small speci-

men, and I found all the abdomen gone except a small portioa
of the upper part of the first joint, which still remained attached
to the thorax. The left wings were much broken, and one hind
Ifg gone. In this disabled state, how long the hornet might
have lived is a point which I regret was not ascertained.

Raystead, Worthing Wm. Wilson Saunders

Equine Sagacity

A PLEASANT story has just come to us from the Cape of Goo5
Hope. In Graaf-Reinett, as in all the old Dutch towns in the-

colony, there is, in the centre of the place, a large markeC
sqtiare, where the farmers, traders, and others, arriving with
their produce at any hour of the day or night, may "out-span"
the oxen or horses from their waggons, send the cattle out
to the "commonage" to feed, while they bivouac at their
waggons, as is the wont of African travellers to do, until the
eight o'clock morning market auction.

An old horse belonging to one of these parties had wandered
about in search of grass and water—vainly, no doubt, for it was
during the severe drought from which the country is but now-
recovering. Coming to the great bare market-place, and finding
a knot of men talking there, he singled out one of them, and
pulled him by the sleeve with his teeth. The man, thinking the
horse might possibly bite, repulsed him, but as it was not very
roughly done, he returned to the charge, with the same recep-
tion ; but he was a persevering animal, and practically de-
monstrated the axiom that "perseverance gains the day," for
upon his taking the chosen sleeve for the third time between his

teeth, the owner awoke to the idea that a deed of kindness

might be required of him ; so, putting his hand upon the horse's

neck, he said, " AU right, old fellow ; march on !
" The horse

at once led the way to a pump at the fiu-ther side of the square.

Some coloiured servants were lounging about the spot. ,One cf
them, at the bidding of the white man, fiUed a bucket with
water ; three times was the bucket replenished and emptied
before the "great thirst" was assuaged, and then the grateful

brute almost spoke his thanks to his white friend by rubbing his
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nose gently against his arm, after whicTi he walked off with a

great sigh of relief.

A story somewliat analogous to the foregoing was told me by
a friend, whose uncle, an old country squire in one of our

western counties, had a favourite hunter in a loose box in the

stable. One warm summer day he was "athirst," 'and could

get no water. He tried to draw the groom's attention to

Sie fact, but without success. The horse was not to be dis-

couraged ; he evidently gave the matter consideration. The
thirst was pressing. All at once he remembered that he always
had a certain halter put upon his head when led to the water.

He knew where it hung. He managed to unhook it from its

peg, and carried it to the groom ! who at once, in great admira-
tion of the knowledgable brute, rewarded him in the manner he
desired. M. Carey-Hobson

Colour-Blindness

Dr. Pkior's letter is almost entirely philological, and there-

fore does not come within my province. I have alluded to the

coloar-blLnd impression of white in my paper in the Phil. Trans.

I should like to know more about the eyesight of the person

who says he cannot distinguish snow.
The latter part of the first paragraph of my letter on p. 1 20

should run, " In pigments, neutral green appears to me gray.
I'

December 14 W. TOLE

Magnetic Storm, May 14, 1878

Referring to a letter from the Rev. S. J. PeiTy in Nature,
vol. xviii. p. 617, reporting the magnetic disturbances observed

at Stonyhurst, Melbourne, and Shanghai, on May 14, it may
interest your readers to learn that earth-current disturbances

were also noted on the Persian Gulf cables from 4 p.m. (Kurra-

chee time) on the 15th up to 5 a.m. on the following day.

Unusually strong earth- currents were also observed on June 3
and 4, on the cables between Bushire and Kurrachee ; the

current-strength at 2.40 P.M. on the 3rd, and 12.20 A.M. on the

4th, being reported as equal to fourteen Daniell's cells.

Kurrachee, November 8 Henry C. Mance

" Measuring the Height of Clouds "

»T. The electric light promising to be of great intensity at a

small cost, tlie thought occurred to me that it might be used with

advantage for the purpose of ascertaining the height of clouds.

For, supposing an electric lamp sending a beam of light to the

clouds, the spot where the light meets the latter, will be more or

less visible, and we are obviously able to determine trigono-

metrically the height of the cloud.

By using two lamps, or a lamp and two reflectors, we may
easily find also the rate at which clouds travel, by bringing the

plane, passing through the axes of the beams of light, parallel to

the direction in which the clouds move, and by noting the time

it takes a cloud to travel from one beam of light to the other,

having, of course, determined also the actual distance between
the two spots of light on the clouds.

The above refers to observations during the night only, but by
making use of coloured light, or by bringing a substance in the

carbon? of the lamp, the spectrum of which is easily recognisable,

we might probably be able to M'ork also during day-time.

Kew J. F. WiLKE

The Weather

After a week of unusually cold weather, the mean tempera-

ture having been 2S°'5, and the wind constant from a northerly

point, a thaw set in yesterday, and the ^^'ind became westerly,

when immediately after sunset a rather unusual condition of

weather occurred : viz. , the rapid formation of a complete

sheet of ice on the roads, though at the time, and till eleven

I'.M., the thermometer was 2" or 3° above the freezing-point.

As the sky was overcast at the time radiation cannot well

account for it. Owing to the penetration of the cold, the

surface must have retained a temperature considerably below 32°

for some time after the air had become warmer and damper, so

that the moisture was at once congealed.
. >

.

Clifton, December 16 G. S. Thomson

THE LAST EXPERIMENTS WITH THE
'.

' So-TON GUN •;•'/'

n"*HE last experiments with the 80-ton^ giin at Wool-
-^ vvich deserve to be recorded, if only for the sake of

showing that our scientific artillerists appear to be working
in the proper channel. The last shot fired from the
monster piece of ordnance was with the unprecedented
charge of 460 lbs. of powder, and yet there was not so
much strain upon the gun as that fonnerly exerted by
charges one hundred lbs. less. The reason of this is

in the main due to a change having been made in the
character of the gunpowder employed ; for whenever
the former powder was used, even in lesser quantity, the

pressure of the gas inside the gun rose at once. This
would not so much matter if it could be 'shown that with
the increase of strain, the work of the shot increased
also. But such is not the case. For instance, in the

case of two shots fired last week, one was sent on its

way by 460 lbs. of prismatic powder, recording a velocity,

we are told, of 1,626 per second, and a strain inside the

gun of 19I tons, while the other, with but 425 lbs. of cube
powder, had a speed of only 1,600 feet, while it exerted

a strain upon the weapon of 21 tons per square inch.

The gun has been chambered—or in other words the

cartridge cavity enlarged—to permit the introduction of

heavier charges, as also to allow of a certain amount of

air-space in the cartridge ; but this modification in the

weapon, beneficial as it may be, does not account, as we
have shown, for the decrease upon the strain of the gun.

This is due to the change in the powder.
In most of the former experiments a gunpowder of solid

cubes, irregular in shape and measuring about an inch

and a half, were employed ; the recent results have been
secured by thick six-sided prisms, about an inch across,

and so accurately shaped that they may be packed to-

gether very closely. There is a single perforation in the

middle of this prismatic powder, which, by the way, is of

Gemian origin, and when the cartridge has been securely

packed so as to represent one solid mass, the perforations

running through the whole length of the charge permit of

the same being rapidly kindled. If the perforations were
not there, half the charge would probably be expelled the

gun before it was kindled ; so that a packed cartridge of

prismatic powder represents as nearly as possible a solid

charge with tubes running its entire length, through which
the kindling flames pass.

It has, of late, grown to be an axiom that the larger

the gun the larger must be the grains of powder. A large

grain of gunpowder burns slow because the fire is some
time reaching the centre, and a slow-burning powder is

'

what artillerists require for rifled guns. In a smooth-
bore weapon the cannon ball fits loosely, and may be
expelled at a bound ; but in rifled cannon the shot, so to

speak, moves upon a sort of railway, and it would never

do to get the shot into motion too suddenly. An undue
strain would be exerted upon the gun, while the velocity

of the shot would not be increased. For a rifled gun,

therefore, a slow- burning charge is absolutely necessary,

and this is to be secured only by reducing the surface to
1

be kindled. In the case of the prismatic powder, the '

grains, if they may be called by that name, are so closely
j

packed that no fire can get between them, and hence the

action of kindling is still further reduced.
j

Not only is the shape and density of powder grains i

now attracting particular attention, but the percentage
j

of moisture contained in the material has also lately been
j

under study. The amount of water in gunpowder to the
\

minute extent existing in ordinary samples is found to in-
j

fluence combustion in a very marked degree, and nothing
;

but an exhaustive series of trials can give sufficient data
^

for practical application of so important an element in
|

. the science of explosives. In the meantime chemists are
j

pointing out yet another source of uncertainty in the
;

combustion of gunpowder, to which, aotwithstsndiog i
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their repeated warnings, but little attention has hitherto

been given. We mean the composition of the charcoal.

According to the manner of preparing this, the method
adopted for charring and the material employed, so does

the chemical composition of the charcoal differ. Some
samples, for instance, prove on analysis to contain 85 per

cent, of carbon, while others have 20 per cent, less ; it is

scarcely to be expected that gunpowder made from the

two kinds will have the same burning qualities, and yet

with gunpowder manufactures charcoal is charcoal, no
matter how much its component parts of carbon, hydro-

gen, oxygen, and ash may differ. It is of Uttle use, there-

fore, paying any particular attention to the physical

qualities of gunpowder so long as its chemical compo-
sition is almost entirely ignored.

The manner in which the strain upon the gun and the

velocity of the shot are measured at Woolwich are worthy

of explanation. The means employed are of the simplest

kind. The maximum pressure of the gases inside the gun
as the shot is being expelled is recorded by what is termed
a " crusher gauge." This is no more than a tiny pillar of

copper. The pillar is placed loosely in a tube, the end of

which, made of steel, stands firm and fast no matter

what the pressure. So that the soft copper pillar,

when subjected to the action of the gas, gets com-
pressed, or crushed, and assumes something of a barrel

shape. The pillar and its case, being affixed to the base
of the shot, gets the full pressure of the gunpowder
gases, and its length afterwards denotes how much this

pressure has been. To secure more trustworthy pillars

of the metal it is the practice to compress them first of
all to a certain degree, to remove any honeycornb or im-

. perfection, and, thus uniformly compressed, they may be
relied upon to record the strain with accuracy. Com-
parison of the fired piUar, with other pillars which have
been subjected to known pressures, at once reveals the

degree of force to which the former has been subjected in

the gun. The maximum pressure, or strain, to which the

80-ton gun should be subjected, is set down as 25 tons on
the square inch, and it is with the aid of this " crusher-

gauge '

' that the strain exerted in the various experiments
has been ascertained.

The initial velocity of a shot, or, in other words, the
rapidity with which a projectile flies at the outset of its

career, is now measured by an electrical instrument, the
invention of Major le Boulengd, a Belgian officer. As
in the case of other instruments of a like nature, the shot
is made to break through two wire screens, placed at some
distance from one another. The intenal is usually about
100 feet. The screen is simply a wooden framework with
fine wires zigzagging across, and it is these fine wires
which the shot cuts. One screen is near the muzzle of
the gun, and the other at the distance we have men-
tioned. No. I screen is in connection with "an electro-
magnet in the instrument-house, and No. 2 screen with a
second, the two magnets hanging close together. While
the wires in front of the screen are perfect, an electric

current passes without interruption, and the electro-mag-
nets in connection with them are endowed with power,
but this power ceases as soon as the shot cuts the wires
of the screen. Before the gun is fired there is suspended
to the magnets two rods of iron, which remain, however,
only so long as the magnets are magnets. When the
shot is fired. No. i screen is torn, and down falls the rod
suspended to No. i magnet ; an instant afterwards, when
the shot has reached No. 2 screen, No. 2 magnet also
loses it virtue, and down falls the second rod. The time
between the falling of the two rods is so small, that ere
the first has fallen half its length the second has dropped
upon a trigger, which trigger darts out and strikes the
side of No. I rod. When the latter is picked up, the
first thing is to examine the surface for the mark of the
trigger, for the position of this mark, whether high or
low, tells ihe operator what he wants to know. The red

\J

being of a given weight, always takes the same tima to

fall, and according whether it has fallen half or quarter

its length, so the time taken by the shot to travel between

the screens has been long or short. In a word, the rod

has only to be compared with a prepared scale in order

to read off the number of feet per second at which the

shot has gone on its way.

THE REGISTRARSHIP OF LONDON UNI-
VERSITY

AST week we referred to Dr. Carpenter's intended

resignation of the Registrarship of the University

of London. We have before us his letter intimating hft

desire to resign his post on May 31 next, and the resolu-

tion of the Senate in connection therewith. By the date

mentioned Dr. Carpenter will have completed his twenty-

third year as Registrar, and, including his previous nine

years as Examiner, his connection with the University'

has extended over four-fifths of its term of existence, and
over a corresponding proportion of his own professional

life. There is no doubt that the success of this great

institution is to a great extent owing to the energy and
faithfulness with which Dr. Carpenter has discharged the

duties of his post. It has been fortunate for the University

I

as well as for science that a man of so eminent a

j

scientific position has been so long and so intimately

I

connected with it, and it will be extremely difficult to find

i
one capable of taking up adequately Dr. Carpaiter's

work. We have pleasure in publishing the resolution of

I the Senate, to which we have referred.

i

" In accepting the Registrar's resignation of the im-

portant office he has held since 1856, the Senate desire

to record their sense not only of the abiUt)*, judgment,

and fidelity with which he has uniformly discharged its

duties, but also of the zeal and efficiency with which he
has on all occasions exerted himself both within and
beyond the limits of his official obligation, for the pro-

motion of the best interests of the University.
" The Senate would further record their conviction

that it has been of special advantage to the University,

during the twenty years of its most rapid development,

to have had the services of a Registrar who, besides

being an excellent administrator of its affairs, has
attained, by his scientific labours, a position which has

given him a just weight and influence over those with

whom he has been brought officially into contact.
" The Senate strongly recommend the Registrar to the

favourable consideration of the Lords of Her Majestj-'s

Treasury as having acquired, by 'special services,* a
claim to a larger superannuation allowance than that to

which he is entitled by mere length of serxnce."

I

ABOUT FISHES' HEADS
N a former number (voL x\'ii., p. 286), in a note "About

Fishes' Tails," we called attention to some recent

observations of Alexander Agassiz on the young stages of

some fishes, in which he showed the wonderful changes

that, as development went on, took place in their caudal

I

fins
;
yet strange though these changes are, they seem as

nothing to those that take place in some fishes' heads,

and the facts first noticed by Steenstrup, and the theory

which, by a marvellous power of intuition, he built up

thereon, as to the eye in a flounder passmg from the right

side of its head to its left, have been in a great measure

confirmed, and perhaps in a greater measure added to, by

the painstaking observations quite recently published, of

.\lexander Agassi z,i firom which it would now seem very

certain that even the most shapeless adult fishes begin

their life as quite symmetrical young creatures. No more

.•»' ProcerdiHgtof the American Academy <rf Arts and SdenceSi ^ot'«rr«»»
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unsymmetrical fish can probably be found than an adult

flounder with its unsymmetrical tail, with its twisted head,
with its two goggly eyes—brought together on the one
side of that head—and yet examine a flounder while yet

young. "The one I captured," writes Agassiz, " was so
transparent as to rival the most watery ofjelly fishes. When
placed on a flat glass dish it could only be distinguished

by allowing the light to strike it in certain directions,

otherwise all that was visible were the two apparently
disembodied bright emerald eyes moving more or less

actively. It was over an inch in length, the position of

the eyes was perfectly symmetrical, and they were placed
at a considerable distance from the anterior extremity of
the snout ; the dorsal fin extended almost to the nostrils."

From this beautiful symmetry how then did the strange
want of it in the adult fish arise t Long ago (1863) this

question presented itself to Steenstrup. He had a small
number of very young flounders preserved in alcohol, and
from an examination ofthese he answered the query thus :

—

The young flounder, after a short time, takes to lying on
its right side, why no one can tell, but with this result

that the eye of that side begins to turn inwards, and
passing through the tissues of the head, transfers itself to
the left side. So strange seemed this explanation, that
Malm' s observations, in which he seemed to show that
this apparent transference was really due to a torsion or
twisting of the entire head, appeared to some to be,
perhaps, the most probable explanation of the extra-
ordinary phenomenon described by Steenstrup, and yet
in Steenstrup' s paper he very clearly showed that any
ordinary torsion of the head of a flounder on its axis was
wholly insufficient to explain the final position of its eyes.
Since 1863 a good deal has been written upon the subject
of the want of symmetry in the heads of the so-called
flat fishes, more especially by Sir Wyville Thomson, Dr.
Ramsay Traquair, Dr. Schiodte, Dr. Klein, Professors
Reichert and Canestrini ; but the most important and the
latest memoir is the one just published by A. Agassiz, which
forms a second part of his memoir, "On the Young
Stages of Osseous Fishes," and is devoted chiefly to the
development of the flounders. This memoir is accom-
panied by eight excellent plates, some of which show very
well the changes of form through which some of the
young flounders pass. The young flounders of some
species attain a considerable size ere they show the least
tendency to favour one side more than another, and before
there is any change in the position of the eyes. They
then swim vertically, at least when they come up to the
surface to feed. This they will do on bright sunny days,
about ten o'clock in the morning, while the water is very
smooth, and they will then be seen to devour greedily
swarms of embryo crustaceans of all orders. Some
will after a while settle down on their left sides, which
then in time become colourless and blind, these would be
called dextral, while in some just the reverse takes place

;

but no matter on which side they take to resting on, the
exchange is the same. First there is a slight advance of
the eye of the blind side towards the snout, then this rises
higher and higher towards the medial line of the head

;

it now becomes more and more visible from the coloured
side, until at last it quite passes over. This transfer com-
mences, in eight species observed by Agassiz, very early
in life, while all the face-bones of the skull are quite car-
tilaginous, and, by a combined process of rotation and
translation, it is completed long before these have become
ossified. So far these observations of A. Agassiz were
completely in conformity with the observations of Malm,
who, it will be remembered, did not trace the changes
undergone during the process ; and they seemed to be
completely antagonistic to the idea of Steenstrup, that
the eye from the blind side passed through the tissues
of the head and came out on the coloured side. But
in the late summer of 1875 a httle shoal of some fifteen
quite transparent flounders were captured by Agassiz,

on a quiet and brilliant morning, on the surface-

of the water at the mouth of the harbour of New-
port. They were swimming vertically, and violently

rushing after the minute entomostraca which swarmed
on the surface. They were at once transferred to

shallow glass jars, in which they would remain at the
bottom on their right sides, for hours immovable. When
disturbed they were rapid in their movements, frequently

jumping out of the water. When swimming vertically

they usually moved obliquely, the tail being carried lower
than the head. When one of these was looked at in

profile, its right eye could be seen through the head,,

slightly in advance and a little above the left eye ; owing
to the great transparency of the body, the right eye was
then nearly as useful as if placed on the left side.

Gradually it rose, until in about six days it was well above
the left eye ; shortly after, wonderful to relate, it was
seen to sink into the tissues at the base of the dorsal

fin between this and the frontal ; slowly it sank until the
huge orbit became reduced to a mere circular opening.

Little by little this became smaller and smaller, the eye
pushed Its way deeper into the tissues, until an additional

opening was formed on the left side. At this stage there

were three orbital openings, though of course but two eyes.

The original or right-orbital opening soon became closed

and the coloured side had its two eyes. Thus was the

suggestion of Steenstrup proved to be correct by careful

observation on a living form, and what is of eren greater

interest, A. Agassiz is, from having thus, as it were, seen

all round the subject, enabled to suggest that the difference

between these two methods of the transference of these

eyes is not so great as would at first appear, the eye
that sinks through the tissues, only taking a slightly

shorter cut to arrive at its destination than the one that

travels round the frontal bone. He is also able to hint

at facts and suggest thoughts thereon, that seem to us to-

be as full of interest as of novelty. Only a few of these

can we allude to, such as the great length of the optic

nerve, which allows slack to be taken during the transfer

of the eye, and yet does not cause the sight to be inter-

fered with, and the direct and very active circulatioa

taking place to and from the heart and the orbital cavity,

constituting almost an ocular heart.

The causes usually assigned for the development of

fishes with a binocular side are all more or less unsatis-^

factory. It is known that in experiments thereon similar

conditions constantly fail to produce similar results. Of
the causes assigned the chief are : that the great width of
the body in flounders makes the resting on the one side

the most natural position ; but there are many fishes of

far greater width which swim vertically. The absence of
a swimming bladder has also been assigned as a good
reason, but some flounders have a swim bladder. Alex-
ander Agassiz hints that the true cause may perhaps be
that some broad fish may find it much easier to pursue their

prey while swimming close to the bottom. They are pro-

tected from detection by their coloured side resembling
sand, mud, and gravel. This would gradually lead to the

exclusive use of one side (should the fish lie on either

side) and would result^ in the atrophy of the eye, unless

the fish were able to transfer his eye to the other side and
so retain it. But then it will be asked, why do we not
find flat fish among the broad forms of every family of

fishes ? and, remembering that flounders are only found in-

the most recent geological deposits, why were they not
as common in earlier times as at the present day ? and,
above all, why was the tendency of the eye to change
transmitted from generation to generation and not the

binocular state itself?

May not, suggests Agassiz, Giards' idea come to our

help here. Giards hints that the fundamental cause of

all asymmetry in the animal kingdom is due to a difference

in the strength of the organs of sense, and he gives in

support of this idea some most ingeniously explained
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cases. At any rate, the action of light upon the sense

organs, which in all embryos are developed out of all

proportion to their ultimate conditions, must remain an
all-important element in its effect upon the ner\-ous system.

In embryos so transparent as those of many young fishes

are, which might be said to be nothing but eyes, brain, and
notochord, the action of light must be infinitely more
potent upon their nervous system than it can possibly be
in older stages, when the muscular system has assumed
the control.

The pigment cells appear early in the ^gg. In some
fishes, immediately before the little fish is hatched, two
colour elements are to be found, black and yellow ; but
in the majority of cases the black alone is present, the
yellow element appearing subsequently, and, last of all,

the red. Pouchet's experiments seem to show that the
blue pigments are only a dimorphic condition of the red
pigments. This, by the way, would account for why a
lobster turns red when cooked. The proper mixture
of the three colours—black, red, yellow—enables the
flounders to imitate most admirably the general effect of
their feeding-grounds ; so much so that often it requires
a most practised eye to detect them. The rapidity with
which they can change their colour is also quite striking.

Agassiz frequently removed a jar containing a young
flounder, which he figures, from a surface imitating a
sandy bottom to one of a dark chocolate colour, and in
less than ten minutes the black pigments would obtain a
preponderance.
The question of the form and development of the

pigment cells is also discussed in the memoir. As to the
causes of colour in the animal kingdom we would seem to
be only on the threshold of an interesting and novel field of
inquiry, and it would seem, says Agassiz, very hazardous
to infer from a physiological point of new, as has been
frequently done on philological grounds, that Homer's
dolour descriptions indicate a gradual development of the
sense of colour in the early races of mankind.

E. Percev.^l Wright
Since writing the above we hare received from Prof.

Japetus Steenstrup " Fortsatte Bidrag til en rigtig Op-
fattelse af Oiestillingen hos Flj-ndrene," with four plates.
This supplemental memoir is in Swedish, and gives a
rhume of what has been wTitten on the subject since the
paper in which the illustrious author first called attention
to it, with criticisms thereon. An advance sheet of
Agassiz' s paper also enabled him to quote the chief
details of his observations. The memoir also con-
tains a description with beautiful figures of a Plagusia
form, which was captured while its eye was just about to
traverse the head obliquely and to take its place on the
other side as the upper eye. It also gives a series of
figures which make clear the connection that exists be-
tween certain frequently met with monstrous forms of
flat-fish and the normal forms. One of these thus illus-
trated is the "malformed brill" figured in Yarrel's
" British Fishes."

THE BROWN INSTITUTION
TT is now just seven years since the Brown Institution

was opened, under the auspices of the Senate of the
University of London, as a place for the study of the

ij

diseases of animals. It was at that time placed by the
l| Senate under the direction of a committee comprising the

inost eminent members of the medical profession, withur. bharpey as their chairman. Dr. Burdon-Sanderson(was appointed superintendent, with Dr. Klein—who had
then recently migrated from Vienna to London-as his

^^tl T ^ ^ospital had been built for the reception of

•mfS!^ ^T^-^'' ^^^ P'^^^^ "^de^ the care of a highly

S?rL'.'^""^"^V^^^'-- Duguid, and in connection
-wiin It a good and sufficient laborator\' had been erected

for the purpose of carrying out pathological and thera-
peutical experiments. No provision could be made from
the funds of the Institution for the expenses of such in-

vestigations, it having been found necessary to devote
the whole available income to the purely charitable pur-
poses which the founder had associated with the investi-

gation of disease in his testamentary statement of the
objects he had in \'iew. Pecuniary aid for research was,
however, not wanting. The work done in the laboratory
was, during the first three or four years, for the most part
conducted at the instance of Mr. Simon, who was at that
time at the head of the Medical Department of the Privy
Council, and it was thus pro\-ided for by annual grants of
public money. For a time all went on favourably, and it

seemed possible that the Brown Institution would even-
tually fulfil the functions and acquire the importance ot

those State-supported establishments for research which
have recently accomplished so much for the advancement
of medical science in Germany. But, alas ! clouds soon
began to gather. That strange, popular agitation which
culminated in the passing of the " Vivisection Act

"

showed itself to be specially hostile to those systematic
experimental investigations which, at the present moment,
are absolutely necessary for the elucidation of funda-
mental questions in pathology. Accordingly, the Brown
Institution became a prominent object of attack. When
the Act was passed it became apparent that the realisa

tion of the hopes which had been entertained was no
longer probable, for it was soon found that, in their bear-
ing on pathological inquiries, the restrictions inposed
really amounted to prohibitions.

These circumstances affected the working of the insti-

tution in such a way as seriously to diminish its prospect
of usefulness. Early in the present year Dr. Burdon-
Sanderson, baffled in his plans, resigned his appointment.
His resignation has been followed by that of Mr. Duguid,
who has accepted a more lucrative position under Govern-
ment ; and finally Dr. Klein, who became a candidate for

the vacant superintendentship, and was supported by the
unanimous recommendation of the Committee, but was
rejected by the Senate of the University, who thus showed
that the possession of an academical title confers none
of the academical spirit. At the present moment, there-

fore, the Brown Institution is represented onlyby the build-

ings and the endowment. The men who have done its

work, and whose names have been hitherto identified

with it, have retired. The prospect is discouraging, but
not quite so bad as it seems.
The services of Dr. Klein being no longer at their dis-

posal, the Committee proceeded at once to invite other
candidates to come forward, and on their recommendation
a distinguished graduate of the Universit>', and an ener-
getic and able pathologist, has just been appointed to the
vacant office. From Dr. Greenfield's antecedents we feel

sure that he will (failing Dr. Klein) prove to be as good a
man for the post as could possibly have been selected.

Nor will he experience any difficulty in finding sufficient

scope for his energies. Whatever obstacles may have
been placed by ill-advised legislation in the way of
some important lines of scientific inquirj', there are
others which remain accessible. One of these lines

was opened by Dr. Burdon-Sanderson three years
ago. In the beginning of 1876 a grant of 500/. was made
by the Royal Agricultural Society for the carrying out of
scientific investigations at the Brown Institution, as to

the nature and origin of some of the destructive con-

tagious diseases of animals which prevail in this country.

The results of these inquiries have already been, in par^
printed, and others are in course of publication. In
consequence of the resignation of Dr. Sanderson and
of his veterinary coadjutor Mr. Duguid, the progress of
his work has been temporarily arrested. But it is

gratifying to be able to state that at the Annual Meeting
of the Royal Agricultural Society which took place on
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the I2th inst., an additional sum of 250/. was voted for

their prosecution, and that they will be actively resumed
as soon as Dr. Greenfield has completed his arrangements.

The interval of inactivity has been used by the

committee for carrying out important improvements of

the premises in Wandsworth Road, so that Dr. Green-
field will enter on his new duties with many advantages
in his favour—an excellent laboratory, sufficient re-

sources, fruitful work already in progress, and a com-
mittee including such men as Busk, Gull, Paget, Ouain,
Sharpey, and Simon to back him. We feel confident

that the wisdom of the appointment will be justified by
the result, and that the new chapter in the history of the
Brown Institution which will begin with the year 1879,
will be a successful one.

ON SOME IMPROVED METHODS OF PRO-
DUCING AND REGULATING ELECTRIC
LIGHT''

I
N a former communication to the Society I directed

attention to the fact that when the electric hght is

produced from the ends of two carbon pencils placed
parallel to each other, if the strength of the electric cur-

rent, the thickness of the carbons, and the distance
between them are rightly proportioned, the carbons will

burn steadily downwards until they are wholly consumed,
without any insulating material between them. To ini-

tiate the light by this method, it is necessary to complete

1

the electric circuit between the carbons by means of some
conducting substance, which volatilises on the passage of

the current, and establishes the electric arc between the

points.

When a number of such lights are produced simulta-

neously from the same source of electricity, any interrup-

tion in the continuity of the current extinguishes all the

lights in the same circuit, and each pair of carbons re-

quires to be reprimed before the lights can again be
estabhshed. This defect, as will be obvious, would cause

* Supplement to Paper read at the Manchester Literary and Philosophical

Society, November 26 (see Nature, vol. xix. p. 78). Communicated by the
Author.

great inconvenience when the lights are not easjly acccs-*
sible, or are at considerable distances apart/ • r. - ,

In the course of my experiments it was observed that
when the electric circuit was completed at the bottom of
a pair of carbons close to the holders, the arc immediately
ascended to the points, where it remained so long as the
current was transmitted. My first impression of this pecu-
liar action of the arc was, that it was due to the ascending
current of hot air by which it was surrounded. This,
however, was found not to be the cause, as the arc
travelled towards the points in whatever position the
carbons were placed, whether horizontally or vertically xty

an inverted position. Moreover, when a pair of carbons
were held in the middle by the holders, the arc travelled
upwards or downwards towards the points, according as
the circuit was established above or below the holders.

The action was, in fact, recognised to be the same as that
which determines the propagation of an electric current
through two rectilinear and parallel conductors submerged
in contact with the terrestrial bed, which was described
by me in the Philosophical Magazine, August, 1 868.

In all the arrangements in general use for regulating
the electric light, the carbon pencils are placed in the
same straight line, and end to end. When the light is

required, the ends are brought into momentaiy contact,

and are then separated a short distance to enable the arc
to form between them. The peculiar behaviour of the
electric arc when the carbons are placed parallel to each
other, suggested to me the means of lighting the carbons
automatically, notwithstanding the fact that they could
only be made to approach each other by a motion laterally,

and to come into contact at their adjacent sides. Ta
accomplish this object, one of the carbon holders is

articulated or hinged to a small base plate of cast iron,

which is so constructed as to become an electro-magnet
when coiled with a few turns of insulated wire. The
carbon holder is made in the form of a right-angled lever,

to the short horizontal limb of which is fixed an armature
placed over the poles of the electro-magnet. W^hen the
movable and fixed carbon holders are brought into juxta-

position, and the carbons inserted in them, the upper
parts of the two carbons are always in contact when no-

current is transmitted through them, as shown by the
dotted lines in the engraving.

The contact between the carbons is maintained by
means of an antagonistic spring inserted in a recess in

one of the poles of the electro-magnet, and reacting on
the under side of the armature. One extremity of the
coil of the electro-magnet is in metallic connection with

the base of the carbon holder, while the other extremity

of the coil is in connection with the terminal screw at the

base of the instrument from which it is insulated. The
coils of the electro-magnet are thus placed in the same
circuit as the carbon pencils.

When the alternating current from an electro-magnetic

induction machine is transmitted through the carbons,

the electro-magnet attracts the armature and separates

the upper ends of the carbons, which brings them into

their normal position, and the light is immediately pro-

duced. When the circuit is interrupted, the armature is

released ; the upper ends of the carbons come into con-

tact, and the light is produced as before. When several

pairs of carbons are placed in the same circuit, they are,

by this arrangement, lighted simultaneously.

H. Wilde

INFLUENCE OF THE STRAITS OF DOVER
ON THE TIDES OF THE BRITISH CHAN-
NEL AND THE NORTH SEA '

THE conclusions are :

—

I. The rise and fall of the water-surface and the

tidal streams throughout the North Sea north of the

' Abstract of a paper read at the Dublin meeting of the British Assccia-

tion.
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parallel of 53° (through Cromer, in Norfolk) and the north
coast of Holland and Hanover, are not sensibly different

from what they would be if the passage through the
Straits of Dover were stopped by a barrier.

2. The main features of the tides (rise and fall and
tidal streams) throughout the British Channel west of
Beachy Head and St. Valery-en-Caux do not differ

much from what they would be if the passage through
the Straits were stopped by a barrier between Dover and
Cape Grisnez (Calais).

3. A partial effect of the actual current through the
Straits is to make the tides throughout the Channel west
of a line from Hastings to the mouth of the Somme more
nearly agree with what they would be were there a barrier
along this line than what they would be if there were a
barrier between Dover and Cape Grisnez.

4. The chief obviously noticeable effect of the openness
of the Straits of Dover on tides west of Beachy Head is

that the rise and fall on the coast between Christchurch
and Portland is not much smaller than it is.

5. The fact that the tidal currents to the westward
commence generally an hour or two before Dorer high-
water and to the eastward an hour or two before Dover
low-water instead of exactly at the times of Dover high-
and low-water, is also partially due to the openness of the
Straits of Dover.

6. The facts referred to in Nos. 4 and 5 are wholly
due to three causes :

—

(i) The openness of the Straits of Dover.
(2) Fluid friction (in eddies along the bottom and in

tide-races).

(3) Want of absolute simultaneity in the time of high-
water across the mouth of the Channel from Land' s End
to Ushant.

It is certain that (i) is very sensibly influential ; it is

probable that (2) is also so ; it is possible, but scarcely
probable, that (3) is so. Without farther investigation it

would be in vain to attempt to estimate the propor-
tionate contributions of the three causes to the whole
effect.

7. It is certain that were the Straits of Dover barred,
and were the water frictionless, there would be nearly a
perfect nodal line [with but a small deviation from per-

fect nodality because of the influence of cause (3)] across
the Channel from somewhere near St. Alban's Head on
the English coast to somewhere near Cape La Hague or
Cherbourg or Cape Barfleur, on the French coast, that
west of this line the time of low-water, and east of this

line the time of high-water, would be exactly the same as
the time of high-water at Dover ; and that throughout
the Channel the water would be flowing eastwards while
the tide is rising at Dover, and westwards while the tide

is falling at Dover.
8. (Understanding from Fourier's elementary principles

of harmonic analysis that all deviations from regular simple
harmonic rise and fall of the tide within twelve hours are
to be represented by the superposition of simple harmonic
oscillations in six-hours period, and four-hours period,

and three-hours period, and so on—like the " overtones "

which give the peculiar characters to different musical
sounds of the same pitch.) The six-hourly oscillation

which gives the double low-water at Portland and the
protracted duration of the high-water at Havre • is pro-
bably in part due to the complex-harmonic character of
the current through the Straits of Dover ; that is to say,

definitely, to a six-hourly periodic term in the Fourier-
series representing the quantity of water passing through
(the Straits per unit of time, at any instant of the twelve
hours.

The double high-water experienced at Southampton,
* At Havre, on the French caast, the high-water remains stationary for

one hour, with a rise and fall of three or four inches for another hour, and
only rises and falls thirteen inches for the space of three hours ; this long
period of nearly slack water is very valuable to the traffic of the port, and
allows from fifteen to sixteen vessels to enter or leave the docks on the same
tide.

and in the Solent, and at Christchurch and Poole, and
still further vve St, generally attributed to the double-
ness of the influence experienced from the tidal streams
on the two sides of the Isle of Wight, seems to have a
continuity of cause with the double low-water at Port-
land, which is certainly allied to the protracted high-
water of Havre—a phenomenon quite beyond reach of
the Solent's influence. It is probable, therefore, that the
double high-water in the Solent and at Christchurch and
Poole is influenced sensibly by the current through the
Straits of Dover, even though the common explanation
attributing them to the Isle of Wight be in the main
correct. William Thomson

OUR ASTRONOMICAL COLUMN
OCCULTATIONS OF STARS BY JUPITER'S SATELLITES.

—Mr. Tebbutt, of Windsor, N.S. W., writes to the Astro-
nomische Nachrichten, thdit on October 5 he made "an
observation, which, if not without a parallel in the annals
of astronomy, is at least an extremely rare one." A star

of the ninth magnitude was occulted by the first satellite

of Jupiter, under sufficiently good definition to allow of
the latter being seen with a round disk : the occultation

was not quite central, the star appearing to pass behind
the northern portion of the disk. From the approximate
position assigned to the star by Mr. Tebbutt, it must
have been No. 20236 of Oeltzen's Argelander, called 9"io

mag.
The observation is not quite without a parallel, though

doubtless a rare one ; Flaugergues of Viviers (who, by
the way, was the first discoverer of the great comet of

1811, as Mr. Tebbutt was also discoverer of the grand
comet of 1 861) obser\-ed an occultation of a small star

by the third satellite of Jupiter on the morning of August
14, 1821, as described in a letter to Baron de Zach,
which will be found in his Correspondance Astronovtique,

vol. v. p. 456. Flaugergues had proceeded to his obser-

vatory to watch an eclipse of the satellite, and on looking
at Jupiter he remarked a small star near it ; the satellite

approached the star, and at ih. 47m. sidereal time,

appeared to touch it; at ih. 56m. 52s. the star was no
longer visible ; at ih. 59m. 103. the satellite in its turn

vanished in the shadow of the planet. He continued at

the telescope some time after its disappearance, hoping to

witness the star's emergence, but twilight soon became
too strong. Perhaps now that the phenomena of Jupiter's

satellites are more closely watched than formerly, such
observations may become somewhat less exceptional

;

Mr. Tebbutt is doing good service in the observation of

the phenomena of the Jovian system, as is also another
Australian observer, Mr. Todd, at Adelaide.

Occultation of 64 Aquarii by the Planet
Jupiter.— It appears certain that the star 64 Aquarii,

generally rated 6J magnitude, will be occulted by the

planet Jupiter on September 14, 1879. The apparent
place of the star for that day, taking its mean place from
the Greenwich catalogue of 1864, with Madler's proper

motion, will be in R.A. 22h. 32m. 58"45s., N.P.D.
100° 39' o"*6, whence, with the position of Jupiter from Le-
verrier's tables, as given in the NauticalAlmanac,Xb.Q ap- _
parent conjunction will take place at ih. 53m. Greenwich
mean time, when the geocentric difference of declination is ^
9" "8. The polar semi-diameter of the planet is 23" "o and
its horizontal parallax 2""2. It is clear, therefore, that

there must be an occultation. The phenomenon will be

most favourably witnessed at the Australian observa-

tories ; at Melbourne, for instance, the planet will be only

a quarter of an hour from the meridian and 27° from the

zenith.

The Conjunction of Mars and Saturn, June 30,

1879.

—

The Nautical Ahnanac notifies a conjunction of

these planets on June 30, 1879, ^t ^h. G.M.T., with Mars
only 1' to the north of Saturn. It is not without interest
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to examine this near approach more closely, particularly

as Bouvard's Tables of Saturn were used for 1879. Ac-
cording to Leverrier's Tables, the position of Saturn from
Bouvard requires corrections of about + 179s. in Right

Ascension, and - o"'4 in Declination; whence, with Le-

verrier' s place of Mars the conjunction in right ascension

occurs atSh. 37m. G.M.T., and at this time the geocentric

difference of declination is i' 29'"'o. The apparent semi-

diameter of Mars (taking 9''*45 for the diameter at mean
distance) is 4"'46, and the apparent polar semi-diameter

of Saturn, 7"*83 ; the horizontal parallaxes, 8'''36 and
o"*93 respectively. Hence it is evident that there will be
no approach to an occultation. At conjunction the

planets will be below the horizon in this country, but will

be near the meridian at our Australian observatories
;

there, however, the least distance between the south limb
of Mars and the north limb of Saturn will, according to

the Tables, exceed a minute of arc. Mr. Marth has
pointed out that the last close conjunction of Saturn and
^lars took place on April 18, 1817 ; the Berliner Jahr-
buch for that year gives the time of conjunction at 7h.

M.T. at BerUn, with Mars i' S. of Saturn.
An occultation of Saturn by Mars, so far as we know,

has not yet been put upon record, nor suspected before
the invention of the telescope. The earliest mention of
a near approach of the two planets is found in the Chinese
annals during the latter days of the loth moon, A.D. 27;
on this occasion Mars, Jupiter, and Saturn were all situate

within about 2° from the bright star Regulus ; and the
same annals record that on July 23, A.D. 143, Mars was
very near to Saturn.

BIOLOGICAL NOTES
Natural Selection among Larval Salamanders.

—Every case illustrating survival of the fittest has its own
interest, as well as its bearing on general laws. The
New England salamanders lay large numbers of eggs
attached to water plants, and the larvae are very interest-

ing to watch. In a group that was studied recently, can-
nibal tendencies soon developed, the stronger eating off

the gills of the weaker, at the same time being able to

protect their own, within a week or ten days after hatch-
ing ; these cannibals were fifty per cent, larger than their
brethren, and, soon waxing bolder, they began to swallow
them bodily. After ten days of the results of such feed-
ing, they were ten or twelve times the size of such weaker
brethren as were still left alive. Thus they rapidly de-
veloped and passed out of the gill-bearing stage. See
Mr. S. F. Clarke, in American Naturalist for September.

The Muscles of the Mammalian Foot.—Dr. D. J.
Cunningham {Jour71aI of Anatomy and Physiology,
October, 1878), after dissecting the manus and pes of a
large number of mammals, finds that the typical arrange-
ment of the intrinsic muscles of the foot is the same as
in the hand, and that this is best seen in certain mar-
supials. In these animals the muscles are disposed in
three layers (i) a plantar layer of adductors

; (2) an inter-
mediate layer of short flexors ; and (3) a dorsal layer of
abductors. Deviations from the type may take place by
suppression or by fusion of certain elements of the dif-
ferent layers. Fusion of the members of the intermediate
and dorsal layers is very common. The presence of an
opponens muscle is not accounted for in the foregoing
disposition. When present Dr. Cunningham regards it

as derived most commonly from the short flexor, but in
many of the carnirora it proceeds from the plantar layer.
Further, it is found that in many animals the relation of
the intrinsic muscles to the metatarsal bones, both as
regards their origin and position, corresponds with tran-
sitory conditions in the foot of the human embryo. The
adult dog agrees exactly with the first stage of the human
foetus in the relation of the intrinsic pedal muscles to the

metatarsals ; the bones are closely compressed together,,

and the muscles are entirely plantar in position.

Sensitive Organs in Asclepiadace^.— Robert
Brown gave it as his opinion, based on experience, that

fertilisation in this family of plants depends largely upon
insect agency. Dr. J. G. Hunt has recently published

observations on Stapelia asterias, whose flower has an

extremely disagreeable and animal odour, which appears

to attract many flies. Under observation flies were seen

eagerly applying their tongues all over the petals and
essential organs, apparently eating, with an almost intoxi-

cating reUsh, the excretion covering those parts. This

banquet was indulged in with safety until their tongues

came in contact with one of five black spots situated near

and alternate with the stamens, when, with amazing^

quickness, the fly was seized and firmly held by the

tongue—a hopeless prisoner. Now a struggle com-

menced, and if the fly was small and not vigorous, he

was retained ; if large and strong he escaped, dragging

away the black spot and also the pollen-masses, two of

which are attached to each trap. The adhesion of the

fly's tongue is not caused by any viscid liquid, but by a

capital pair of blades, which, when touched lightly by a

fly, or even a hair, close instantaneously, and secure the

object. Two species of Asclepias have been examined by
Mr. Edward Potts, and in these he finds that each anther

has a pair of sacks or cases in which the pollen masses
are suspended so as to make their withdrawal easy. They
are closely adherent to the stigma. The sensitive glands

are placed in shallow depressions upon the perpendicular

columnar ridges of the stigma. The fact of the removal

of the pollen masses by insect agency is well known ; the

question to determine was whether the glands had any-

thing to do with the removal. Mr. Potts caught house-

flies and held them by their wnngs above the flowers,

allowing their feet to scramble over them. Almost imme-
diately one or more of these would become ornamented
with groups of the glands and pollen-masses, which clung

so closely that their later struggles and rubbings failed to

detach them. When separate hairs were directed on to a
gland, the latter instantly contracted and clung to the

hair, tearing itself loose from the stigma, and carrying

away the pollen masses with it. On one of the

species of Asclepias Mr. Potts noticed three flowers

which, in addition to its own complete anthers,

had one other sensitive gland and its attached pollen-

masses, inserted under the edge of a normal anther,

and against the sloping lower surface of the stigma.

The development of these adventitious pollen-masses,

was traced tiU they put forth a profusion of pollen-

tubes into the stigma, and the ovaries began to in-^

crease in size. Dr. Asa Gray mentions self-fertilisation

as occurring in this genus by a similar growth of bundles
of pollen-tubes penetrating the stigma at its lower extre-

mity. But here in the presence of the foreign pollen-

masses none of the home-grown ones had put forth pollen-

tubes. It is conjectured that the maturity of the pollen-

masses is reached so late that the stigma of the same
flower is frequently unsusceptible. But if the pollen-

masses from earlier flowers are removed by insects' and
lodged upon another just opened, they develop pollen-

tubes, and cross-fertilisation ensues. Thus the sensitive

glands are not for capture of insects, but to favour

cross-fertilisation. {Proceedings, Acad. Nat. ScL Phila-

delphia, 1878).

The Inhalation of Phosphuretted Hydrogen.—
Dr. T. B. Henderson, of Glasgow (

[ournal of Atiatomy
and Physiology, October, 1878), has investigated the

physiological effects of the inhalation of phosphuretted

hydrogen gas, by inclosing an animal in an air-tight

chamber of known capacity, and subsequently introducing

into this a given quantity of the gas. In the first experi-

ment a strong rat was placed in an atmosphere consisting

almost entirely of phosphuretted hydrogen, and death.
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occurred in about ten minutes. An atmosphere contain-

ing one per cent, of the gas was found to prove fatal

within half an hour. In the case of a large female rabbit,

o'2 per cent, caused death in thirty-three minutes. In

these cases tlae most marked symptom was that of great

increase in the number of respirations. Before death,

respiration became slow and laboured, and convulsions

resembling those of opisthotonus occurred. The ventricles

of the heart became most powerfully contracted. Where
the strongest dose was administered, the effect on the

heart was most marked, and the lungs appeared un-

affected. When small quantities of the gas were used,

within a very short time the animals began to show signs

of suffering from intense irritation of the skin, scratching

and biting at it incessantly. Afterwards the creatures

seemed to become drowsy, and assumed a very peculiar

attitude, sitting down on all-fours, the back bent upwards,
and nose pushed back\vards between the fore-paws, so as

to bring the forehead against the floor of the cage ; a rat

in this position looked very much like a curled-up hedge-

hog. A fatal result occurred when the quantity of gas

was so small as i to 5120. In no case could the odour of

the gas be detected in any organ of the body after death.

The gas did not appear to exert any local action on the skin.

Structure and Affinities of Charace.e.—This
difficult problem has been the subject of recent discussion

in the pages of Trimen' s Journal of Botany. The first

paper was in the July number, by Mr. A. W. Bennett,

who gave his reasons for dissenting from some gene-

rally accepted vaews of the structure of Chara, and from its

assignment by Sachs to a place among the Carposporeae,

He objects in the first place to the use of the term " pro-

embryo "i(V'orkeim) for 'the immediate product of the

germination of the spore, the homologue of the protonema
of a moss, and not of the pro-embryo nor suspensor of

Selaginellaceae and Phanerogams. The term sporangium
is also frequently misapplied to the, nucule, which is in

reality an archegonium. The so-called "sporocarp"
is formed before and not as the result of fecundation.

Finally, Mr. Bennett maintains that Characes differ from
all the other higher cryptogams in the absence 'of any
alternation of generations, the nearest affinity being with

Muscinese, which they approach in their organs of repro-

duction. In the September number Prof. Caruel expresses

his agreement with Mr. Bennett in removing the Characeas

from the Carposporese, but differs in his interpretation of

the structure which is the immediate product of germina-

tion, the homology of which with the protonema of

mosses he contests. He places them in a separate class

of their own, intermediate between phanerogams and
vascular cryptogams. Finally, in the number for Decem-
ber, Mr. S. H. Vines has a very elaborate essay on the

subject. He agrees with both the previous writers in

separating the Characeae from the CarposporeiE. and with

Caruel in disputing the homology of the "pro-embryo"
with the protonema of a moss, but on the other hand
again considers their nearest affinity, though remote, to

be with Muscineas. His principal object is to show that

the "pro-embryo" is in reality the embryo of the plant, and
that it constitutes in itself the non-sexual generation or

sporophore, homologous with the sporogonium of mosses,

notwithstanding the apparently anomalous fact that it

never produces spores. For such a structure he proposes

the term " aposporous sporophore," and compares it to

the "apogamous" oophore or prothallium of Ptcris

cretica and some other ferns, which are anomalous in not

producing se.xual organs of reproduction.
, . ,^

GEOGRAPHICAL NOTES
The fifty-sixth supplement to Petermann's Mittheil-

tmgen has just been pubhshed, and consists of a masterly

treatise on Deltas, by Dr. G. A. Credner, of Halle. The
author shows the importance of deltas in reference both to

geography and geology, and discusses carefully the real

import of the term. He then, in the first part of his work,
treats of the Formation, Structure, Growth, and Distribu-
tion of Deltas under the heads of (i) Limit and Form of
the Delta

; (2) Formation and Condition of the Delta
Surface

; (3) Size of the Delta
; (4) Its Power

; (5) Its

material
; (6) Architecture

; (7) Rate of its Growth
; (8)

Results of its Growth; (9) The Age of Deltas
; (10)

Number and Geographical Distribution of DeUas
;

(i i)

Classification of Deltas. The second part treats of the
various causes of the origin of deltas, the causes and con-
ditions of their formation, in which the author discusses
various processes of great geological interest. Three
sheets of maps accompany this most important paper,
showing, among other points, the, various deltas of the
world.

We are glad to learn of the early appearance of a work
published in Russia under the editorship of M. Semenoff,
President of the Geographical Society at St. Petersburg.
The title is " Illustrated Russia," and it will give a geo-
graphical, historical, ethnographical, and statistical de-
scription of the country. We notice among the very
numerous collaborators all the names well known in the
Russian geographical world. The work will contain four

folio volumes of sixty to seventy sheets each, and it will

be accompanied with numerous illustrations, engraved by
the best European firms. Another work of the same kind
is undertaken by M. Mordovtseff—" The Ukraine (Little

Russia) : its History and its People." It will be on the

same plan as the well-known work on " B.ohemia : its

History and its People."

We are also glad to notice the appearance of the last

volume of the " Works of the Ethnographical Expedition
sent by the Russian Geographical Society." This volume
deals with the south-western provinces of Russia. The
expedition was undertaken in 1869, finished in two years,

and the printing of the reports, which occupy seven large

volumes, has taken since 1872.

We find in the Izvestia of the Russian Geographical
Society a notice of the journey of M. Mayeff in Southern
Bokhara, last August. After having reached Karshi with
an embassy sent to the Emir by the Governor-General of

Tashkent, M. Mayeff visited the mountain pass, Ak-bash,
which goes from Tenga-khoram to the Kerchak River,

and to the great and wealthy village, Kuitan : thence he
proceeded by the pass Tenga-daval to Shir-abad. The
Kerchak River and its tributary, Kuitan-daria, both mighty
mountain streams, were previously quite unknown. The
Tenga-daval cleft cuts through the whole mass of the

Kuityn-tau, the south-western part of Hissar ridge.

From Shir-abad M. Mayeff, going further south, crossed

the great Pashkhund ridge, reached the Surkhan river at

Kakaity, and traced its banks down to Regar and Sary-

djuy. Thence he returned to Shahri-sabs by a very bad
route, hardly practicable even on horseback, along the

rocky banks of the wild stream, Sengri-dagh. The sur-

veys made during this journey are a most important
acquisition for the geography of Central Asia ; the high-

lands of Bokhara, quite unknown until now, will soon

receive on our maps an outline in accordance with

nature.

The last number of the Izvestia of the Russian Geo-
graphical Society contains a report, by Capt. Sidensner,

on the possibility of a water communication between the 9
tributaries of the Obi and Yenissei ; a very interesting

paper, by M. Miclucho Maclay, on the Pelew archipelago,

being a description of the people, its customs, administra-

tion, and religion ; a necrology of M. Chaslavsky ; and
several notes :—On M. Mayeft's journey to Southern

Bokhara, on the Russian cruises to the Obi and Yenissei,

and especially statistical ones on printing in Moscow, on-

trade, ports, and telegraphs in Japan, and on the popula-

tion and manufactures in governments Tula and Nijnir.

Novgorod.
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Dr. Edwin R. Heath, to whom we referred some
time ago as intending to take up the work of South
American exploration commenced by Prof. Orton, and
interrupted by his untimely death, left New York on
November 18, on the William H. Keeney, for Para, ex-

pecting to proceed by steamer to San Antonio, to remain
there during the winter, and from that point as a centre
to carry on his further investigations. In these he ex-
pects to be greatly assisted by Messrs. T. and P. Collins,

of Philadelphia, the contractors for the Mamore and
Madera Railroad.

The Woodruff half-educational, half-pleasure expe-
dition round the world has been again organised on
a new basis. A steamer of 3,000 tons has been purchased
in Europe, and the inclusive fare is 2,500 dollars.

Mr. S. E. Peal communicates to the Indian Tea
Gazette some remarks on the subject of an overland
route to China, via the Assam Valley, which are of
interest, as there is no attempt to under-rate the great
difficulties to be encountered. He justly observes that
the merits of the various passes out of Eastern Assam
are not well understood, and that it is comparatively easy
to draw a line on the map from some point in Upper
Assam to the Yangtoze or Likiang-fu, and to say, " Why
cannot this be done?" Wilcox and others since have
sufficiently shown the difficult nature of the country, via
the Tengapani and the Brahmaputra Valley ; what lies

beyond the point explored is reputed still worse, and as
crossing snow. Northwards again, via the Dihong, or
Dihong Gorges, the outlet is equally uninviting. The
Upper Subansire, or Lopra-cha-chu, is not well explored,
though routes not far from it are known to pass for three-
quarters of a mile along the face of a precipice 1,500 feet
above an abyss, and on a path of stone slabs resting on
iron piers let into the face of the rock. The Towang
route is, again, difficult, and too far west. South
of the Tengapani we have Dapha Biim, 14,500
feet high, with a pass to the south, in which Wilcox'

s

experiences prove how unsuitable it would be for
ja trade-route. South of Daphapani is the upper por-

tion of the Buri Dihing, and whether there is a route up
it crossing Eastern Patkai and going down the Sitka, is

not known, though Singphus travel that way. It is one
of the routes to be explored, and may give a pass at, \

perhaps, 5,000 feet elevation or less. The Namrup basin,
'

however, would so far seem to be the only reliable and
easy outlet from Eastern Assam : and here is a pass at
an elevation of about 1,000 ft., leading vid Hukong and
the Shoemai direct to Western Yunnan, a route which is i

at present in use. By the Patkai route past Xongjang
!

Lake to the Hukong Valley, IMr. Peal says, we cross at the
jhighest an elevation of 1,500 to 2,000 ft., and fall at once !

mto a beaten track to Yiinnan. By this route alone i

also can the huge snow-clad ridges be turned that stand i

as barriers east and west of the Upper Irrawadi or \

Shoemai, and that stretch down from the north to about
'

the parallel of 27°. In point of fact the east-south-east
is tne only direction in which it is possible to get out of
Assam m the direction of China at less than 2,000 ft.

above the sea-level.

THE COMPOUND NATURE OF THE . .

W ELEMENTS
E have not yet received from the Royal Society the

...^ -.paper read last Thursday by Mr. Lockyer, in
whiph J>^' brought forward facts indicating the compound
nature of the chemical elements. In the meantime the
tollowing article from yesterday's Times may be of
interest; it is evidently written by a chemist who was
P''f

sent waen the paper was read :—

t>,« ^ ^ ciowded meeting such as is seldom witnessed of

Nnr^°^"^
^ociety, on Thursday e^-ening last, Mr. I.Norman Lockyer, F.R.S., read a lengthy paper, in which

he discussed the evidence derived from spectroscopic
observation of the sun and stars and from laboratory ex-
periments, which has led him to the conclusion that the
so-called elements of the chemist are in reality compound
bodies. In order that the line of argument followed by
Mr. Lockyer may be understood, it will be necessary
briefly to refer to the results of previous researches. As
a rule, in observing spectra, the substance to be examined
is volatilised in a gas flame or by means of sparks from
an induction-coil, and the light is allowed to fall on the
slit of the spectroscope ; the spectrum is then generally
one in which the lines run across the entire field, but by
interposing a lens between the spark apparatus and the
slit of the spectroscope, Mr. Lockyer was enabled to
study the various regions of the heated vapour, and thus
to estabhsh the fact, already noted by some previous
observers, but to which little attention had been paid,
that all the lines in 'the spectrum of the substance vola-
tilised did not extend to equal distances from the poles.
He then showed by the aid of this method that in the
case of alloys containing different proportions of two
metals, if the one constituent were present in very small
quantity, its spectrum was reduced to its simplest form,
the line or lines longest in the spectrum of the pure
substance alone appearing, but that on increasing
the amount of this constituent its other lines gra-
dually appeared in the order of their lengths in the
spectrum of the pure substance. Similar obser\-ations
were made with compound bodies. It was also noticed
that the lines furnished by a particular substance varied
not only in length and number, but also in brightness and
thickness, according to the relative amount present.
Armed with these facts, and with the object of ultimately
ascertaining, more definitely than has hitherto been pos-
sible, which of the elements are present in the sun, Mr.
Lockyer, about four years ago, commenced the prepara-
tion of a map of a particular region of the spectra of the
metallic elements, for comparison with the map of the
same region of the solar spectrum. For this purpose
about 2,000 photographs of spectra of all the various
metallic elements have been taken, and, in addition, more
than 100,000 eye observations hare been made. As it is

almost impossible to obtain pure substances, the photo-
graphs have been carefully compared, in order to elimi-
nate the lines due to impurities ; the absence of a par-
ticular element as impurity being regarded as proved if

its longest and strongest line was absent from the photo-
graph of the element under examination. The result of
all this labour, Mr. Lockyer states, is to show that the
hypothesis that identical lines in different spectra are due
to impurities is not sufficient, for he finds short line co-
incidences between the spectra of many metals in which
the freedom from mutual impurity has been demonstrate!
by the absence of the longest line§. He then adds that,
five years ago, he pointed out that there are many facts
and many trains of thought suggested by solar and stellar

physics which point to another hypothesis—namely, that
the elements themselves, or, at all events, some of them,
are compound bodies. Thus it would appear that the
hotter a star the more simple is its spectrum ; for the
brightest, and therefore probably the hottest stars, such
as Sirius, furnish spectra showing only very thick hydro-
gen lines and a few very thin metallic lines, characteristic
of elements oflowatomic weight,while the cooler stars, such
as our sun, are shown by their spectra to contain a much
larger number of metallic elements than stars such as
Sirius, but no non-metallic elements; and the coolest
stars furnish fluted band-spectra characteristic of com-
pounds of metallic with non-metallic elements and of
non-metallic elements. These facts appear to meet with
a simple explanation if it be supposed that as the tem-
perature increases the compounds are first broken up
into their constituent "elements," and that these "ele-
ments" then undergo dissociation or decomposition into
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" elements " of lower atomic weight. Mr. Lockyer next
considers what will be the difference in tho spectroscopic
phenomena, supposing that A contains B as an impurity
and as a constituent. In both cases A will have a
spectrum of its own. B, however, if present as an
impurity, will merely add its lines according to the
amount present, as we have above explained; whereas
if a constituent of A it will add its lines according to the
extent to which A is decomposed and B is set at liberty.

So that as the temperature increases the spectrum of A
will fade if A be a compound body, whereas it will not
fade if A be a true element. Moreover, if A be a
compound body, the longest lines at one temperature
will not be the longest at another. The paper chiefly
deals with a discussion from this point of view of the
spectrum of calcium, iron, hydrogen, and lithium, as
observed at various temperatures ; and it is shown that
precisely the kind of change which is to be expected on
the hypothesis of the non-elementary character of the
elements has been found to take place. Thus each of the
salts of calcium, so long as the temperature is below a
certain point, has a definite spectrum of its own, but
as the temperature is raised the spectrum of the
salt gradually dies out and very fine lines due to

the metal appear in the blue and violet portions of
the spectrum. At the temperature of the electric

arc the line in the blue is of great intensity, the
violet H and K lines, as they are called, being still

thin ; in the sun the H and K lines are very thick, and
the line in the blue is of less intensity than either, and
much thinner than in the arc. Lastly, Dr. Huggins's
magnificent star photographs show that both the H and
K lines are present in the spectnim of a Aquilas, the latter

being, however, only about half the breadth of the former
;

but that in the spectrum of a Lyras and Sirius only the
H line of calcium is present. Similar evidence that these
different lines may represent different substances appears
to be afforded by Prof. Young's spectroscopic observations
of solar storms, he having seen the H line injected into

the chromosphere seventy-five times, the K line fifty times

;

but the blue line, which is the all-important line of cal-

cium at the arc-temperature, was only injected thrice. In
the spectrum of iron two sets of three lines occur in the
region between H and G which are highly characteristic

of this metal. On comparing photographs of the solar

spectrum and of the spark taken between poles of iron,

the relative intensity of these triplets is seen to be abso-
lutely reversed ; the lines barely visible in the spark
photograph being among the most prominent in that
of the solar spectrum, while the triplet, which is promi-
nent in the spark photograph, is represented by lines not
half so thick in the solar spectrum. Prof. Young has
observed during solar storms two very faint lines in the
iron spectrum near G injected thirty times into the chro-

mosphere, while one of the lines of the triplet was only
injected twice. These facts, Mr. Lockyer contends, at

once meet with a simple explanation if it be admitted
that the lines are produced by the vibration of several
distinct molecules.

" The lithium spectrum exhibits a series of changes
with a rise of temperature precisely analogous to those
observed in the case of calcium.

" In discussing the hydrogen spectrum, Mr. Lockyer
adduces a number of most important and interesting facts
and speculations. It is pointed out that the most re-
frangible line of hydrogen in the solar spectrum, //, is

only seen in laboratory experiments when a very high
temperature is employed, and that it was absent from the
solar protuberances during the eclipse of 1875, although
the other lines of hydrogen were photographed. This
line also is coincident with the strongest line of indium
as already recorded by Thalen, and may be photographed
by volatilising indium in the electric arc, whereas palla-
dium charged with hydrogen furnishes a photograph in

which none of the hydrogen lines are visible. By em-
ploying a very feeble spark at a very low pressure the F-
line of hydrogen in the green is obtained without the blue
and red lines which are seen when a stronger spark is

used, so that alterations undoubtedly take place in the
spectrum of hydrogen similar to those observed in the
case of calcium. In concluding this portion of his paper
Mr. Lockyer states that he has obtained evidence leading
to the conclusion that the substance giving the non-
reversed hne in the chromosphere, which has been termed
helium, and not previously identified with any known
form of matter, and also the substance giving the 1,474
or coronal line, are really other forms of hydrogen, the

one more simple than that which gives the A-line alone,

the other more complex than that which gives the F-line

alone,

"There can be no question that the facts brought
forward by Mr. Lockyer are of the highest importance
and value, and that they will have much influence on the
further development of spectrum analysis, to which he
has already so largely contributed. But his arguments,

are of a character so totally different from those ordi-

narily dealt with by chemists that they will hesitate for

the present to regard them as proof of the decomposition
of the elements until either they are assured by competent
physicists that they cannot be Cixplained by any other

equally simple and probable hypothesis, or until what Mr.
Lockyer has foreshadowed as taking place to such an
extent in other worlds has been realised beyond question

or cavil in our own laboratories. It has been suggested

that the same molecule may be capable of vibrating in

different ways at different temperatures, and thus of

yielding different spectra, just as a bell may give out

different notes when struck in different ways ; and
although Mr. Lockyer has replied to this objection, it

can scarcely be regarded as finally disposed of. The
fact, however, as Mr. Lockyer has pointed out, that the

change from the spectrum of a compound to the lowest

temperature spectrum of its metallic element is of a

similar character to and even less in degree than the

change from the lowest temperature spectrum of the

metal to the spectra which it furnishes at higher tempe-
ratures does not appear to favour such an hypothesis,

and from the similarity in the phenomena it is difficult to

deny that in both cases decomposition does not equally

take place. Prof. Young's observations on the injection

of particular lines into the chromosphere during solar

storms are also difficult to reconcile with this view, and if

the conclusions drawn from previous researches are cor-

rect, it also does not account for the short line coin-

cidences which led Mr, Lockyer to his hypothesis.
" Chemists are careful to teach that what are at present

regarded as elements are not necessarily simple bodies,

but merely substances which they are unable to decom-
pose or which they have no special reason to regard as

compound bodies. The remarkable relations, both in

atomic weight and properties, existing between many of

the elements, tend, indeed, to show that they are related

in the manner Mr. Lockyer supposes. We sincerely

hope that he will continue his researches in this direction,

and we trust that at no very distant time he may be able

to bring forward evidence sufficiently clear to convince

even the most sceptical."

NOTES
Mr. J. M. Wilson, Mathematical Master at Rugby School,

has been elected Master of Clifton College, in place of Dr.

Percival, elected President of Trinity College, Oxford. Mr.

"Wilson has done very much for science at Rugby, and, although

Dr. Percival is a difficult man to follow, and has done more

probably than any head master for the teaching of science in

schools, still we hope that Mr. Wilson will prove a worthy suc-

cessor to him.
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We are indebted to the kindness of Prof, Hayden for the

following obser\-ation made by his party on the day of the last

eclipse of the sun:—"Washington, D. C, November 18, 1878.

Observation on total eclipse of the sun. Camp No. 4, Little

Sandy, Wyoming Terr., July 29, 1878 :

—

Time of total eclipse as talcen by A. D. Wikon
with telescope and theodolite

Mr. James Eccles, with smoked glass 2
W. H. Holmes, with smoked glass and telejcope \

of theodolite \

27-5

26*0

27-0

Approximate latititude 42 8 25

,, longitude 109 9 52

The weather was very clear and quite calm during eclipse, but

was preceded by a heavy wind."

At the recent meeting of the United States National Academy,

we learn from Science News (the third number of which has

reached us), Prof. Davidson incidentally annotmced that he

hoped to be able to observe the intra-Mercurial planets without

waiting for eclipses.

The Japan Mail states that an astronomical observatory is to

be established within the precincts of the Geographical Bureau

of Tokio. The same journal also announces that telegraphic

insulators, made at the >-illage of Imari, in the province of

Hizen, are of such good quality that they^find large sale in

Europe.

A SCHEME for the extension of meteorological observations

throughout Russia is now being discussed by the Russian govern-

ment. The Central Meteorological Institution will be located at

St. Petersburg. Provincial meteorological institutions will be

created in connection with each Russian university, and these

provincial institutions will have under their superintendence all

meteorological stations of their respective districts, which stations

will be largely increased in number.

We are informed that the Government of New South Wales
has requested Mr. William Forster, Agent-General for the

Colony, Prof. Liversidge, of the University of Sydney, and

Mr. E. Combes, M.P., C.M.G., to collect information in the

United Kingdom and on the Continent relative to the working

of English and foreign technological museums and colleges, with

a view to forming similar institutions in Sydney. A sum of

money has been placed on the Estimates by the Government of

the Colony, to enable the Committee to purchase suitable speci-

mens. We have no doubt that the Agent-General for New
South Wales (3, Westminster Chambers, S.W.) will be extremely

glad to receive from such institutions, or from any other source,

reports or any information which would assist the Committee in

its inquiries.

A CORRESPONDENT writes :—A singular project is on foot at

Paris. M. Camille Flammarion, having published a number of

articles to prove that the moon is not destitute of inhabitants,

has been led to the idea of constructing a refracting telescope

which will be powerful enough to see them. He is now busy
organising a committee to collect the necessary funds.

An unexpected difficulty has stopped the construction of the

works for the mounting of the great refractor at the Paris Obser-
vatory. This instrument is to be erected on the grounds which
the Municipal Council had let to M. Leverrier for the nominal
sum of 100 francs a year for a period of ninety-nine years. But
there is a law that the Government funds cannot be spent for

building purposes, except on grounds belonging to the Govern-
ment

; and the Municipal Council, who were so liberal as to the
rent, want a high price for the ground.

M. LocKROY, the editor of the Kappel, and representative in
the French Chamber of Deputies, has introduced a bill to dis-

pose of the money intended to be spent on the rebuilding of the

Tuileries Palace, for the completion of the isolation of the

French national library.

General Myer has sent orders to Sergeant Jennings to

leave in Europe the collections of the works published by
the Signal Corps Central Office at Washington, exhibited at

Paris. This valuable set has been deposited in the hands

of M. Jarry, 46, Boulevard Magenta, Pari«, one of the

most active members of the Meteorological Society of France,

who will be ready to give any information relating to

them. It is expected that the series of publications of the

United States Signal Corps will be exhibited next spring at

the Palais de 1' Industrie, in the scientific exhibition, and an

improved weather indicator will be sent from Washington to

be practically tested by predictions adapted to the peculiarities

of the French climate.

We notice the appearance of a Russian work, by M. Star-

chevsky—" Guide for the Russian in Central Asia "—being a col-

lection of vocabularies of the languages, viz., Turkish (Djagatay,

or Uzbeck), with an indication of the variations affi)rded by the

Kashgar, Khiva, and Turkoman idioms ; Kirghiz ; Tartarian

(Kazan and Orenburg idioms) ; Sart, or the town Uzbeck

;

and Tadjik (Bukhara idioms). The vocabularies also contain

sketches of the grammars of these languages, the words being

given in their Russian transcription. A second volume, contain-

ing the Russian, Uzbeck, Kirghiz, Tartar, and Tadjik part, will

appear shortly.

It is probably now only a question of time for the electric

light to become an everyday institution in our large towns. For

several nights satisfactory experiments have been made on

Holbom Viaduct, and, under most unfavourable atmospheric

conditions, part of the Thames Embankment was illuminated

the other evening.

i In Mr. A. S. Wilson's "Experiments on Turnip Seeds"

(reprinted from the Transactions of the Botanical Society of

Edinburgh), he follows cut Darwin's idea that "heavy and fine

seeds tend to yield the finest plants." Mr. WiLon's conclusions

are altogether in harmony with those of Darw in. The mean of

a large number of experiments gave a product of 2 lbs. 7 oz. per

seed in the case of large seeds, as against 2 lbs. l| oz. in the

case of small seeds.

In his just published report on the trade of Chinkiang, on the

i
Yangtsze-kiang, H.M.'s Consul mentions that there are rumoiu^

j

that the coal, iron, and plumbago mines in that neighbourhood

are to be opened without delay, under the auspices of the

Viceroy, Li Hungchang! A British engineer in the employ of

the Chinese Government has recently visited these mines and

reported on them to the Viceroy Shen, at Nanking.

The limit of permanent snow in the Caucasus is very variable,

this moimtain-group, of 156 geographical miles, lying between

two seas and several steppe-regions, being consequently subject

to the most opposite meteorological conditions. The average

height of the snow-line on the Elburs, the highest point of the

Caucasus, is 10,885 feet The average height of the lower limits

of the glaciers on the Elburs is 8,216 feet. The Kasbek is the

centre of another region of glaciers and permanent snow-fields,

in which the true situation of the snow-line is not yet accurately

ascertained. A third region comprises the high ranges of the

schist-system of Perikitel and Bogoz in Daghestan. The fourth

region is the Schathdag, south of Daghestan, ten geographical

miles from the Caspian Sea. In this last region the snow-limit

reaches to 10,374 English feet above the sea-level. The average

height of the snow-limit within the Caucasus is 10,600 feet.

Local variations upwards and downwards are frequent, and there

may be a difference of 3,200 feet between the maximum and the

minimum. In the West Caucasian r^ons these conditions

I
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resemble those of South Europe; in the Eastern region they

offer an analogy vfith thos* of Asiatic mountain-groupfe, influenced

1)y a continental climate. During the last jFew yeafs some glaciers

in the western half of the Caucasus have been i-etrograde, just as

it has been observed with those of the Alps during these last

tifteen years. In 1849 several Caucasian glaciers were evidently

advancing through ancient forests. The glacier of the Kasbek»

especially of Deftoraki, after having followed for some time the

general retrograde movement, lately began to move forward

again. Experience has proved, that, whenever this movement

reaches a certain amount, the end of the glacier is broken away,

and may cause serious catastrophes, as it did by stopping the

chief military road from Tiflis along the Terek valley to Wladi-

kawkas. Such observations are tlms of high practical importance.

The Deftoraki glacier may be paralleled with the Rosenthal and

Vernagt glaciers of the North Tyrol, considering their variable

periods and extreme alternations of progression and retrogression.

For further details we refer to Dr. Abich's paper in Proceed.

Imfer. Geol. Instit. Vienna, March 5, 1878.

Reports come to Science Neius of a remarkable and very

extensive series of caves discovered in Page county, Virginia,

which, it is said, a scientific expedition will probably soon ex-

amine. Tlieir great area, variety, curious formation, and natural

ornaments, if the stories about them be true, are sufficient to

place them among the wonders of the world.

We have received Decade I. of a " Prodromus of the Zoology

of Victoria, or Figures and Descriptions of the Living Species

of all Classes of the Victorian Indigenous Animals," by Prof,

F. McCoy (London : Triibner and Co.). The plates in this

first part are most beautifully coloured, and do infinite credit to

the skill of the colony. There are three plates of snakes, three

of fish, one of the 'giant earth-worm {Megascoluies anstralis,

McCoy^, one devoted to three species of the day-moth, and the

last two to two species of diurnal lepidoptera.

The Commission for the Sui-vey of New York State has been

reappointed with an appropriation of 14,300 dollars a year. A
large amount of preliminary, work has been done under Mr.

J. S'. Gardner.

According to a note published by the Ncrddeutsche

Allgcnieine Zeiiitng, Berlin time will become the only one

in use in the whole of the German Empii-e. ' The difference in

time is thirty minutes minus on the coast of the German Ocean,

and thirty-seven in advance in the eastern parts of Bavaria.

This resolution has been fostered by a similar reform lately

established in Sweden.

M. Bardoux has re-organised the French Central Society of

Agi-iculture, which will be styled the National Society of

Agriculture. It will be composed of 82 ordinary members, 10

foreign members, 150 corresponding members in France and

Algeria, and 50 foreign corresponding members. The President

of the Republic is to be ex officio the patron of this Society, and

the Minister of Agriculture and Trade the honorary president.

An earthquake was felt in Cologne and vicinity on December

ID at 11.35 A.M. A similar commotion was felt in the

provinces of Luxemburg and Namur, principally on the

borders of the Ardennes forest ; on the same day at 11.28

Brussels time. The duration of the shock was eight seconds,

and it was accompanied by a well-defined noise, which awoke

the inhabitants. On the following morning a meteor was

observed at six o'clock in Alsatia, from Mulhausen to Colmar.

A fire-ball travelling from north-west to south was seen

exploding, exhibiting a display of natural fire-works. No noise

was heard by any observer.

At the last meeting of the Manchester Anglers' Association,

Mr. F. J. Faraday , F.L.S., in reading a paper on the •" Mind

of Fisjhes," recounted an instance of apparent intelligence in a
skate, observed by the author while] officiating as curator of the

Manchester Aquarium. On the occasion in question a morsel

of food thrown into the tank fell directly in the angle formed by
the glass front and the bottom. The skate, a large specimen,

made several attempts to seize the food, but^ owing to the

position of the mouth on the under-surface of the head, and the

closeness of the food to the glass, he was unable to do so. He
lay quite still for a while " as though thinking ; " then, suddenly

raising himself in a.slanting posture, the head inclined upwards

and the under-surface of the body towards the food, the creature

waved his broad expanse of fins and thereby created an upward
current or wave in the water, which lifted the food from its

position and carried it straight into his mouth.

At the Royal 'Institution a Course of Six Lectures (adapted

to a juvenile auditory) on a Soap Bubble, will be given by Prof.

Dewar, M.A., F.R.S., at 3 o'clock, on December 28, 31,

January 2, 4, 7, 9 (1879).

On the New Jersey bank of the Delaware River, the skeleton

of a man has recently been found buried in a standing position

in a red sandy bluff overlooking the stream. A few inches

below the surface the neck bones were found, and below these

the rest of the skeleton except the bones of the hands and feet.

The skull being wanting, it could not be determined whether

the remains were those of an Indian or a white man ; but the

burial was peculiarly aboriginal. It was found that around the

lower extremities were placed a number of large stones, showing

traces of fire, together with charred wood ; and there was no

doubt that the bones of the feet had been burnt. Probably the

man had been executed as a prisoner of war, being placed erect

in the pit with a fire around his feet. He would appear to have

been then buried, with the exception of his head. The skeleton

when complete must have been six feet high.

The new instalment of the Transactions of the Asiatic Society

of Japan contains several papers of considerable interest. Mr.

E. M. Satow, the Japanese Secretary of H.B.M.'s Legation at

Tokio, who was one of the earliest labourers in the field of

Japanese literature, contributes articles on the '
' Korean Potters

in Satsuma," and the " Use of the Fire-Drill in Japan;" Mr.

Aston one on " Hideyoshi's Invasion of Korea," and Mr. R.

W. Atkinson '
' Notes on the Manufacture of Oshiroi " (white

lead). There are also two contributions on earthquakes in

Japan, and notes on some of the volcanic mountains of the

empire.

Peat fuel is much used at Bremen and in other parts of

North-western Germany, and increased attention has been paid

of late years to its production and preparation. We learn from

Consul Ward's Report that the vast tracts of marshy moors

^\ hich are to be found in many parts of the German Empire,

and more especially between the River Elbe and the Dutch

frontier, are regarded as containing an immense amount of

wealth in tlie form of peat fuel. With the view of developing-

and improving the present means of producing and manufactur-

ing this article, and of extending its consumption to districts

where fuel is dear, an association was formed at Konigsberg a

few years ago, and was reconstituted last year at Schwerin.

Their intention is to diffuse technical knowledge throughout the

country with regard to peat production and manufacture.

Th5 Annual Report of the Belfast Naturalists' Field Club

for 1876-77, contains a variety of matter, some of it of con-

siderable scientific interest. Tliere is a brief account of the

excursions in connection with the Club, embracing a good

deal of topographical, antiquarian, and other information. At

the winter session a variety of papers were read, some of which

are reported at greater or less length. In connection with Mr.
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William G auk's detailed " Observations on the Geology of the

Black Mountains," a coloured diagram is given. The Appendix

contains papers by Mr. Joseph Wright on " Recent Forami-

nifera of Down and Antrim," and by Messrs. Swanston and

Lapworth on the ".Correlation of the Silurian Rocks of Co.

Down."

The Twentieth Report of the East Kent Natural History

Society is, on the whole, satisfactory. It contains abstracts of

several good papers read at the meetings. The Society has

ninety-three members.

Excavations in the "Dragon Cave " at Mixniz, St)Tia, have

been already noticed (Nature, vol. xviii. p. 618). The diggings

made in June, 1878, by the Anthropological Society of Gratz,

have brought to light some bones bearing indistinct marks of

cutting and percussion. Above the stalagmitic layer over the

hearth-stuff some bones were found, in loam, well preserved,

but probably derived from an older site. They are greenish,

and partly of an intense bluish-green tint ; and Prof. C. Doelter

finds that their composition approaches that of turquoise [bone-

turquoise ?]. A full account by Prof. R. Hoemes will be found

in the Proc. Imp. Geol. Instit, Vienna, August 31, 1878.

The additions to the Zoological Society's Gardens during the

past week include a Yellow Baboon {Cynocephaltts babouin),

from W'est Afiica ; two Ring-tailed Lemurs {Lemur cattd), from

Madagascar, presented by Mr. G. A. Shaw ; a Green Monkey
(Cercopiihecus callitrichus), from ^Yest Africa, presented by Mr.

J. W^illiams; a Common Fox {Canis vulpes), British, presented

by Mr. Sutton Sharpe ; a Woodcock {Scolopax rusticola), Euro-

pean, presented by Messrs. E. and W. H. Davos ; a Conmion
Swan {Cygnus olor), European, presented by Capt. Marx ; a

Ring-tailed Lemur {Lemur catta), from Madagascar, deposited ;

an Ocelot {Felis pardalis), from America ; a Cereopsis Goose
(Cereopsis novtz-kollandice), from Australia ; three Yellow-winged

Blue Creepers (Ccereba cyanea), from South America, purchased.

ON HELIOTROPISM IN PLANTS
•T^HE heliotropic phenomena in plants form the subject of a
•* monograph by Herr Wiesner, the first part of which has
been recently communicated to the Vienna Academy. The
following outline from the Anzeiger of the Academy will give
an idea of some of the fruits of the author's researches on this

important subject.

The first section treats of the history of the subject. In
the second section the author studies the influence of light

on heUotropism. The experiments were made in the light of
a gas flame which burned under a constant pressure with a
uniform intensity (luminous power = 6*5 spermaceti candles).
The unit for the measiurement of the light-intensity was the
strength of this flame at the distance of one metre. It
was found that in heUotropism three cardinal points of light-

intensity are to be distinguished ; an upper limit, a lower limit,

and between the two an optimum of light intensity. Thus with
decreasing intensity of light the strength of the heliotropic effect

increases to a certain point, and beyond this point decreases.
The lower limit referred to coincides with the lower limit of
light-intensity for the stoppage of growth in length, while the
upper limit does not coincide, or only occasionally coincides,
w-ith the upper limit of light-intensity for growth in length, for
in th • case of plants very sensitive heliotropically it lies higher,
and in less sensitive plants lower, than the upper limit for growth in
length. The mode of arrangement of the experiment in gas-light
did not permit of determining in all cases the limiting values of
the lijfht-intensities ; tha<, fcr example, the upper limit for the
heliotropism of etiolated shoots of Salix alba, and of the hypo-
cotj-lous portion of the stem of Viscum albutn, and the lower
limit for the heliotropism of the growing stem of vetch could
not be ascertained. The former iies above 400, the latter far
below o'ooS. The optima were found to lie beUveen o'li (the
growing stem of the pea) and 6-25 (etiolated shoots of Salix
nlba). Both with gas-light atid with natural Jight it was ascer-

tained that beyond a certain intensity no 'growth in length
occurs.

The third section treats of the relations between the ref7-angi-

bility of the light rays, and the heliotropic effects. The experi-

ments were made partly in the objective spectrum, partly in

varieties of light, got by sending white light through coloiu-ed

solutions. ... It was proved that portions of plants very sensi-

tive heliotropically, e.g., growing stems of Vicia sativa, undergo
curvatures in all kinds of light, even in ultra-red and ultraviolet,

with the exception of yellow. The maximum of the heliotropic

force of light lies at the boundary between violet and ultra-violet

;

a second (smaller) in the ultra-red. From both maxima the

power of the rays to produce heliotropism decreases gradually on
to the yellow. Portions of plants little sensitive heliotropically,

are no longer influenced by orange, or by red and green, or even
(in the case of etiolated shoots of Salix alba) by ultra-red rays.

The yellow rays quite stop the heliotropism, for, e.g., in pure
red a quicker and stronger heliotropism occurs than in a light

which gives yellow besides red.

In the fourth section experiments are described on the joint

action of (positive and negative) heliotropism and (positive and
negative) geotropism. It is here shown, inter alia, that, in the

case of plants very sensitive heliotropically, the geotropism t, at

the optimum of light-intensity, apparently extinguished, even in

strongly geotropic organs ; farther, that in many organs (grow-
ing stem of the pea), the heliotropic and geotropic powers of

curvature disappear simultaneously ; in others, however (stems

of cress), the younger portions of the stem are more strongly

heliotropic than the older, and the oldest after-growing portions

of stem no longer show bendings in the light, but, through
drawing action on one side (the heliotropic overhanging point of

the stem), show apparently heliotropic curvatures] chiefly due to

growth, which are then counteracted by negative geotropism.

The arguments which go to prove that heliotropism is due to

the phenomenon of imequal growth upon unequally-lit sides of

an organ are set forth in the next section, and proof is offered

that, for heliotropism as well as for growth in length, free oxygen
is necessary.

The last chapter furnishes proof that the conditions for helio-

tropism remain constantly the same during its course, and coin-

cide with the conditions for growth in length ; fiu-ther, that

heliotropism (and the same holds good for geotropism) occurs as

a phenomenon of induction. In this chapter it is also shown
that when light induces heliotropism in an organ, a fresh

heliotropic or geotropic induction meets with resistances, and
can only come into action after extinction of action of the first

;

and that successive impulses of light and gravity, of which each
by itself is capable of producing certain effects, do not have
their actions added together when the effects that should be
obtained separately are in the same direction, e.g., one and the
same side of the organ is helped in its growth in length.

SOCIETIES AND ACADEMIES
London

Royal Society, December 5.
—" On a Machine for the

Solution of Simultaneous Linear Equations," by Sir W^illiam

Thomson. Let B^, B^, ... B„ be n bodies each supported on a
fixed axis (in practice each is to be supported on knife-edges like

the beam of a balance).

Let /"u, Pax, /31, ... i'w be n pulleys, each pivoted on B^^

;

-»12« -'22» '35'
'

• • • * «2 » » » » -^2 >

I 'IS' '23' '33' ••P'13 ,, ), .O3 ;

,,, Ci, Cj, iCg .;. C^ be« cords passing over the pulleys ;

„ /\, /"u, /"is, P13, ... P^n, El, be the course of Q ;

>» -Lf^ * Sl» '22' ^23' ••• *i"> ^2' »> " ^2 »

,, .Z>i, E^, Z>2f E^ ... D„, En, be fixed points ;

»» A> A h^ -in be the lengths of the cords between D^, E^,
and Z?n, Ej, ... and Dn, andE«, along the courses stated above,

when B^, B.^, .., B,,, are in particular positions which will be
called their zero positions

;

Let /i + e^, ... 4 -H £j, ... /„ -f <-« be their lengths between the

same fixed points, when B^, B.^, ...Bn are turned through angles

x^, x^ ... Xn from their zero positions ;

(II), (12), (13), ...{in),

(21), (22), (23), ...(2«),

(31)' (32), (33). - (3«),
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(I)..

quantities such that

(11)^1 -f (I2)a-2+ ... + {ln)Xn = -?jV

(2i)jri +{22)x^-\- ... + (2n)xn ^ e.\

(SO-^l + (32) -^2 + •• + (3'l)Xn = ^sV

(«l)Xi + («2)X2+ ... + (««)x« = ^J
We shall suppose JTi, jTj, ...jr„to be each so small that (11),

(12), ... (21), &c., do not vary sensibly from the values which they

have where Xj, x.,, ... jc,,, are each infinitely small. In practice

it will be convenient to so place the axes of B^, B^, . . . B„, and
the mountings of the pulleys on B^, B.^, ... B„, and the fixed

points Z?i, Eyi D.^, &c., that when x-^, Xn,...Xn are infinitely

small, the straight parts of each cord and the lines of infinitesi-

mal motion of the centres of the pulleys round which it passes are

all parallel. Then | (11), \ (21), ... \ («i) will be simply equal

to the distances of the centres of the pulleys P^^, P^^, . . . P„^,

from the axis of B^ ;

i(i2), i (22) ... I («2) the distances of P^.^, P«^, ...P„^ from
the axis of B, and so on.

In practice the mountings of the pulleys are to be adjustable

by proper geometrical slides, to allow any prescribed positive or

negative value to be given to each of the quantities (11),

(12), ... (21), &c.
Suppose this to be done, and each of the bodies B-^^, B2, ... B„

to be placed in its zero position and held there. Attach now
the cords firmly to the fixed points D^, D.^ . . . Z>„ respectively

;

and, passing them round their proper pulleys, bring them to the
other fixed points is"j, £^, ... E„, and pass them through infinitely

small smooth rings fixed at these points. Now hold the bodies
B^, B^y ... each fixed, and (in practice by weights hung on their

ends, outside -£"1, E^, ... E,i) piill the cords through -£"1, E^, ... En
with any given tensions^ T^, T^, 7'„. Let Gi, G^, ... Gn be
moments round the fixed axes of B-^, B2, ... B„ of the forces re-

quired to hold the bodies fixed when acted on by the cords thus
stretched. The principle of "virtual velocities," just as it came
from Lagrange (or the principle of " work"), gives immediately,
in virtue of (I),

Ci = (II) 7\ + (21) 7; + ... + («i) 7;,^
G.2 = (12) 71 + (22) 7\ + ... + («2) T„

.(II).

Gn = (i«) T-, + (2«) Tg + ... + {nn) Tn

Apply and l:eep applied to each of the bodies, B-^, B^, ... B„
(in practice by the weights of the pulleys, and by counter-pulling

springs), such forces as shall have for their moments the values

Gi, G.2, ... G'„, calculated from equations (II) with whatever values

seem desirable for the tensions Ti, T„, ... Tn. (In practice, the

straight parts of the cords are to be approximately vertical, and the
bodies B^, B.^, ..., Bn^'i^ to be each balanced on its axis when the

pulleys belonging to it are removed, and it is advisable to make
the tensions each equal to half the weight of one of the pulleys

with its adjustable frame.) The machine is now ready for use.

To use it, pull the cords simultaneously or successively till

lengths equal to ^j, e,^, ... Cn are passed tlirough the rings E^,
E^, . . . En, respectively.

The pulls required to do this may be positive or negative ; in

practice, they will be infinitesimal, downward or upward
pressm-es applied by hand to the stretching weights which
remain permanently hanging oh the cords.

Observe the angles through which the bodies B^, B.^ . . . Bn
are turned by this given movement of the cords. These angles

are the required values of the unknown x-^, Xj, ...x„^ satis-

fying the simultaneous equations (i).

The actual construction of a practically useful machine for

calculating as many as eight or ten or more of unknowns from
the same number of linear equations does not promise to be
either difficult or over-elaborate. A fair approximation being
found by a first application of the machine, a very moderate
amount of straightforward arithmetical work (aided very
advantageously by Crelle's multiplication tables) suffices to

calculate the residual errors, and allow the machines (with the
setting of the pulleys unchanged) to be re -applied to calculate the
corrections (which may be treated decimally, for convenience) :

thus, 100 times the amount of the correction on each of the

« The idea of force here first introduced is not essential, indeed is not tech-
nically admissible to the purely kinematic and algebraic part of the subject
proposed. But it is not merely an ideal kinematic construction of the alge-
braic problem that is intended ; and the design of a kinematic machine, for
success in practice, essentially involves dynamical considerations. In the
present case some of the most important of the purely algebraic questions
concerned are very interestingly illustrated by these dynaniical considerations.

original unknowns, to be made the new unknowns, if the magni-
tudes thus falling to be dealt with are convenient for the machme.
There is, of course, no limit to the accuracy thus obtainable by
successive approximations. The exceeding easiness of each
application of the machine promises well for its real usefulness,
whether for cases in which a single application suffices, or for
others in which the requisite accuracy is reached after two, three,
or more of successive approximations.

Mathematical Society, December 12.—Mr. C, W. Merri-
field, F.R.S., president, in the chair.—Prof. W. S. Jevons,
F.R.S,, was elected a Member.—The following communica-
tions were made to the Society :—Mr. H. Perigol, on a kine-
matic paradox (the rotameter); Mr. S. Roberts, F.R.S. , on
the forms of numbers determined by continued fractions ; Prince
Camille de Polignac, on a graphic construction of the powers of
a linear substitution.

Linnean Society, December 5.—Prof. AUman, F.R.S.,
president, in the chair.—Dr. I. Bayley Balfour demonstrated
the peculiarities of a rare Myxomycetes, which species of Hete-
rodictyum he showed bore characters intermediate between
Cribraria and Dictydium.—Mr. G. Murray called attention to a
peculiar greeni=h-yellow fungus {Hygrophorus Wynnicc, Berk. ?)

from Bridlington, Yorkshire.—Examples of a moss new to
Britain, the Aulacomnion turgidjim, were shown by Mr. E. M.
Holmes, who stated that they were found by Mr. West and Dr.
F. Arnold Lees in Yorkshire ; a comparison between the above
and the common A. fahistre was made.—Mr. F. H. Water-
house read a paper on some Coleoptera collected by Charles
Darwin, of geographical interest. These had lain undetermined
for a long series of years, and now prove new to science.
Phytosiis Danuinii, from the Falklands, has unusually long,
slender claws ; Choleva falklandica is elliptical-shaped and
strongly punctated. Elmts brunnea and Ant/iicus Wollastoni,
from St. Helena, are noteworthy, inasmuch as Mr. Wollaston
(" Coleop. St. Hel.") does not record either genus as existent
there. Scaphisoma elongatum, from Rio de Janeiro, is the
first species of the genus known to inhabit South America

;

and Prosthetops (P. capensis) is a novel genus with two ocelli,

from South Africa.—Mr. C. B. Clarke, in a note on Gardeuia
iurgida, stated that in books the flower calyx of males was alone
described, while all herbaria specimens are dioecious, and males
and females have hitherto been referred to different genera.
The precise characters of each were denoted.—Dr. F. Day gave
a summary of his (third) concluding paper on the geographical
distribution of the Indian fresh-water fishes, in this dealing
with the families Scombresocidse, Cypriodontida;, Cyprinidre,
Notopteridoe, and Symbranchidee, Among the eighty-seven
genera two only are African, thirty-two extend to the Malay
Archipelago, and twelve are common to Africa and IMalaya ; of

369 species two are African, twenty-seven Malayan, and two
common to both regions. In short, the fresh-water fith affinities

preponderate to the Indo-Chinese and Malayan sub-regions ; thus
supporting Mr, Wallace's opinion as opposed to the view held
by Mr, Blandford, who gives greater weight to African relation-

ships, at least so far as mammals are concerned, Dr, Day,
moreover, contends that the Indian fresh-water fishes point to

three subordinate separate faunas— i. That belonging to the
Ghauts, Ceylon, the Himalayas, and Malay Archipelago

;

wherein may be distinguished two fish races, a Palrearctic and a
Malayan. 2. A fauna of the plains west of the Indus, with an
African element in it. 3. That (by far the largest) spread over
the plains east of the Indus, and which appears to have a Bur-
mese connection.—The abstract was read of a second contribu-

tion on the mollusca of the Challenger Expedition, by the Rev.
R. Boog Watson. This consisted of descriptions of species of

Trochidse belonging to four genera, viz., Sequinzia, Basilissa,

Gaza, and Bembix ; the three last being new and otherwise re-

markable.—Messrs. Dowdeswell, Arthur Hammond, Thos.
Hanbury, Joseph Sidebotham, Wm. Thomson, and Chas. A,
Wright were elected Fellows of the Society.

Zoological Society, December 3.—Mr. Robert Hudson>
F.R.S., vice-president, in the chair.—Mr. H. Seebohm, F.Z.S.,

exhibited a series of specimens of the hooded and carrion crows,

and made remarks on their intermediate forms and geographical
distribution.—Col, L, H. Loyd Irby, F.Z.S,, exhibited and
made remarks on the nests, eggs, and young of Cypselus palli-

dus, taken at Gibraltar,—Mr, Howard Saunders, F.Z,S.,i
exhibited and made remarks on some eggs of Indian Laridael

{Sterna bergii and Larus hemprichii), which had been taken byj
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Capt. Butler, of H.M.'s83rd Regt., on the Mekran Coast.—Dr,
Day, F.Z.S., exhibited and made some remarks on some jaws of

Indian sharks belonging to the genera Galeocerdo and Carcarias.

—The Secretary called attention to an error which had been

made in reference to the collection of butterflies from Billiton,

reported on by Messrs. Godman, Salvin, and Druce, in the last

part of the Society's Proceedings. The collection had been made
and forwarded to England by Herr'J. G. F. Riedel, of Koepang.

—Mr. Sclater communicated some further particulars respecting

the occurrence in Lancashire of the specimen of the black-

throated Wheatear (Saxicola stapazhta) exhibited at the last

meeting of the Society.— Prof. A. H. Garrod, F.R.S., read a

paper on the conformation of the thoracic extremity of the

trachea in the birds of the order Gallinse.—A communication

was read from Dr. A. Giinther, F.R.S., containing the descrip-

tion of some reptiles from Midian, collected by Major Burton.

Amongst these were two new snakes proposed to be called Echis

decorata and Zamenis elegantissima.—Mr. H. Seebohm pointed

out the character of a new Sylvia from Abyssinia, proposed to

be called Sylz-ia blanfordi, after Mr. Blanford, by whom it was
obtained during the Abyssinian Expedition.—Mr. H. Seebohm
also read notes on the identity of the birds which had been named
Horomi fortipes, Neomis assimilis, Horeites robustipes, H.
brunneits and H. pallidus, and proposed to reduce them to one

species under the name Cettia fortipes.—Mr. Martin Jacoby
read descriptions of some new species of Ph3rtophagous Coleop-

tera from Central and South America.

Anthropological Institute, November 26.—Mr. John[Evans,
F.R.S., president, in the chair.—The Rev. John Robbins, D.D.,
was announced as a- Member.—Mr. Worthington G. Smith
exhibited a series of flint implements from the valley of the

River Lea.—Mr. A. L. Lewis read a paper on the evils arising

from the use of historical national names as scientific terms.

The propositions which he endeavoured to establish were : i.

That there were at the first population of Europe certain primi-

tive races, of which three are particularly described. 2. That
these races are so mixed that at the present day the representa-

tives of them appear not only in most European nations, but in

the same families and among children of the same parents. 3.

That notwithstanding this mixture and the effects which it must
permanently have, racial characters display an astonishing per-

manence. 4. That this mixture, being so slow in its effects and
yet having become so general, has probably been at work for a
very great length of time—so great that the peoples to whom
the earliest history introduces us were probably nearly as much
mixed as those of the present day. 5. That it is desirable to

discontinue the use of political names of those peoples as ethnic

names, and to employ others, based on the physical characteristics

<rf the individual. 6. That while physical characteristics are the
only basis for a true division into races, yet in the practical

application of this division the influence upon [individuals of

I

different races of a community of language, custom, history, or
tradition must not be lost sight of, although these things do not
prove community of race, but only the contact at some time or
other of the races to whom they are now common.—The director

i read a paper by Prof. Daniel Wilson, LL.D., on some American
' illustrations of the evolution of new varieties of men. In the

I

mingling of different races in America, so complex and varied,
' all subjected to the influences of climate and social habits, and
all mingling in blood in a greater or less degree with the native
red races, hybridity had resulted on a great scale. The process
lad already been developed sufficiently long to afford important

ications of the evolutions of permanent hybrid varieties. A
-cimen is to be seen among the tribes of the half-breeds in

. ianitoba, as it were in the process of evolution ; while sheltered
V. ithin the remote Arctic regions man can be studied among the
' -quimaux in conditions closely analogous to those which are

: ibed to a post-pliocene, if not to a pre-glacial period,
the abrupt collision of the ci\-ilised races of Europe

\ ith the American aborigines, it hai always been taken
for granted that the latter were doomed to ine\-itable ex-
tinction, and that the land would be peopled with the purely
civilised races of the world. There is no question, however,
that from an early date there have been intermarriages between
Europeans and the American races. A growing feeling is mani-
festing itself in the United States and Canada that the Indian
population is not doomed to extinction, and that a much larger
amount of healthy intermarrying and consequent absorption has
existed than unobserving critics had any conception of, and the
-native Indian element is a factor in the population of the New

World destined to exercise an enduring influence on the ethnical
character of the Euro-American races.

Cambridge
Philosophical Society, November 4.—The following com-

munications were made to the Society :—The physical constants
of hydrogeninm, by Prof. Dewar, Part 2. TTiis paper is a
continuation of an investigation into the physical constants of
hydrogenium. The first part appeared in the Transactions of
the Royal Society of Edinburgh, vol. xxvii., and had reference
to the specific gravity, specific heat, and coefficient of expansion
of the occluded hydrogen. These observations led to the con-
clusion that the specific gravity was independent of the amount
of condensed gas, and had a mean value of o'62. This result

has been confirmed by the subsequent experiments of Troost and
Hautefeuille, and what is very remarkable, they deduce an
identical value for the density of hydrogen from observations on
the hydrides of potassium and sodium. The specific heat, rela-

tively to palladium, of the condensed hydrogen, appeared to vary
inversely as the charge, but taken relatively to successive charges
was nearly constant, and had the value 3*4, which is identical

with that of gaseous hydrogen at constant pre-sure. The coeffi-

cient of the cubical expansion of the alloy is about twice that of
palladium, and that of the hydrogen in its compressed state not
more than three times that of mercury. This communication
deals with the thermo-electric relations and conductivity of
hydrogenium. It is shown that the electro-motive force of a
junction of hydrogenium palladium is at ordinary temperatures
nearly equal to that of an iron copper junction, and that it in-

creases with the temperature according to the general parabolic
law, the rate of the increase being, however, greater than iron

copper and subject to a regular variation on account of successive

heatings. The formation of thermo-electric piles, and of neutral

points in a uniform wire of, this substance, along with the
continuous formation of thermo-electric currents through the

application of a hydrogen flame were explained and shown.
Experiments on the electric resistance show that it increases

directly as the amount'of condensed gas.—Studies in spectrum
analysis, by Professors Liveing and Dewar. The authors

describe the reversal of characteristic lines of rubidium
and caesium when the chlorides are heated with sodium
in glass tubes in an atmosphere of hydrogen or nitrogen, and
a bright light is viewed through the vapours. They remark that

the violet lines of rubidium, and the most refirangible of the

caesium lines are first seen, and broaden out the most when
the temperature rises, contrary to what might have been expected
from the analogy of other cases. The absorption lines observed
coincided with the bright lines of the metals heated in a flame,

not with the lines which they give in a dense electric spark ; but
the authors obtained spectra similar to the flame spectra by
passing sparks from an induction coil without a Leyden jar,

between beads of fused chlorides of those metals, although
simpler spectra were produced by the more abrupt discharges

produced by interposing a Leyden jar. The authors further

described absorption spectra produced by magnesium vapour
when mixed with hydrogen, potassium, and sodium res-

pectively. That produced by magnesium and hydrogen con-
sisted of a line a little less refrangible than the b group, and
a band rather more refrangible than the b group, fading away
towards the blue. The constant appearance of these absorp-
tions when the vapour of magnesium m hydrogen was observed
in a hot iron tube, led to the endeavour to obtain the corres-

ponding luminous spectrum. This they succeeded in doing by
taking sparks from an induction coil, without a Leyden jar

between magnesium wires in a tube full of hydrogen. It ap-
pears that the compound to which this spectrum is due is

formed only within a certain range of temperature, and is dis-

sociated at higher temperatmres—for the spectrum is scarcely

seen at all when a large Leyden jar is used, which may te
supposed to have the effect of shortening the time of discharge

and increasing the temperature. Further, this compound does

not seem to be formed when the pressure of the hydrogen
is much reduced. In the case of sodium and magnesium they

observed an absorption line in the green not observed in either

vapour separately ; and when potassium and magne>ium were
used, a characteristic pair of lines in the red always appeared,

and sometimes another line in the bine. The authors have not

yet seen these as bright lines. In the course of observations

on the spectra of sundry rarefied gases the authors have been
led to conclude that electric sparks take a selective course in

a mixture of gases, and that the differences in the spectra
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observed in different parts of the same tube are probably
due to the existence of more than one gas in the tube.

Tubes of nitrogen which did not show the lines of hydrogen at

all when sparks from an induction coil without a Leyden jar

were passed through them, gave strong hydrogen lines when a
large jar was interposed, A bulb tube with magnesium wires

filled with hydrogen at low pressure gave in one half scarcely any
spectrum but the F-line of hydrogen, while the other half gare
the spectrum of acetylene. They generally found hydrogen
lines and flashes of sodium (no doubt from the glass) in tubes

very much exhausted ; and they conclude that impurities enter

such tubes from sources hitherto unsuspected. Tubes filled with
oxygen obtained from silver iodate have been found to give the

spectrum of iodine, pointing to the conclusion that chemical

reactions occur at very low pressures \\ hich are not produced
under other circumstances. Generally the authors conclude that

the spectrum of a gas in a rarefied state affords the most delicate

test of its purity, and that it is to the chemical problem of

obtaining pure gases that attention needs to be specially

directed.

Paris

Academy of Sciences, December 9.—M. Fizeau in the

chair.—The following papers were read :—New method for de-

termining the flexion of telescopes, by M. Loewy, The prin-

ciple is to produce in the field, besides the images of the eye-

piece and objective (whose position may vary), a third image
emanating from the axis of rotation, which, completely indepen-
dent of the flexion of the tubes, undergoes only a slight displace-

ment due to the auxiliary lens. This image serves as a means of

estimating the relative displacement of the two others. (A con-

cavo-convex lens is placed in the axis of the central cube, and on
its axis of rotation.)—Examples of calculation of the torsion of

prisms with mixtilinear base, by M. de Saint-Venant.—On the

binary form of the seventh order, by Prof. Sylvester.—Study on
ordinaiy and compound steam engines, steam jackets, and super-

heating, according to experimental thermodynamics, (extract), by
M. Ledieu. Some observations are here made on neutral spaces

and their influence, the restriction of these having been one
direction of recent improvement.—On the works of the Saint

Gothard tunnel, by M. Colladon. After recounting obstacles which
have retarded the work—among others, greatly increased and vio-

lent infiltration, and the swelling of a plastic mass of decomposed
felspar and gypsum on contact with moist air, exerting tre-

mendous pressure on supports—he gives information about the

air compressing and ventilating apparatus and the boring ma-
chines. It is expected that about eight years will suffice for the

completion of the work. The difference between the fii-st esti-

mated and actual expense will, it is thought, be nearly 100
million francs.—On a series of soundings undertaken by M.
Roudaire in view of the formation of the African interior sea,

by M. De Lesseps. These soundings will cover about 5°°
leagues, and will occupy M. Roudaire about six months, after

which it will be possible to estimate fairly the expense of the

project. M. De Lesseps describes what he saw of that region.

—Report on a memoir of Prof. Lawrence Smith on the native

iron of Greenland and the dolerite it contains. The reporters

recommend insertion of this interesting memoir in the Recttcil

des Savants etrangers.—Diseases of plants caused by Pero-

nospora ; attempted treatment ; application to the lettuce-

disease, P. Cangliiformis, Berk. Memoir by M. Cornu.—M.
Werdermann replied to M. Reynier's reclamation of pri-

ority with regard to the electric lamp. He maintains that

his (W.'s) lamp depends not on the effect of incan-

descence of a heated carbon, but on an extremely small

voltaic arc ; the incandescence of a small part of the

electrode is merely an inevitable consequence.—On an auto-

matic regulator of ciurents, by M. Hospitalier. This consists

of a one-layer resistance bobbin, having a portion of its wire laid

bare, and in contact with a slightly convex distributor connected

with an armature before an electro-magnet which is affected by
the current to be regiilated.—On a small telephonic apparatus,

by M. Boudet de Paris (sealed packet opened). This refers to

a telephone in the form of a watch, which, with a microphone,
gives speech well. M. du Moncel referred to a very advanta-

geous arrangement of a speaking microphone (by M. Boudet

de Paris), which he would shortly describe.—On the reduc-

tion, in continuous fractions, of a pretty extensive class of

functions, by M. Laguerre.—On a point in the history of mathe-

matics, by M. Desbovas.—Theorems on prime numbers, by M.
Proth.—On a remarkable specimen of siliciiu-et of iron, by Prof.

Lawrence Smith. This piece is remarkably rich in silicium
(about 15 per cent.), and is evidently the product of a blast
furnace. There are no such furnaces ^\here it was found,
but there are some a few miles away, and about 100
miles from the spot was one which supplied iron having
8 per cent, silicium, and gave up working because of want of
demand for such iron. Prof. Smith thinks the piece may have
been (exceptionally) produced there. M. Daubree said industry
has never been known to produce an alloy of iron with nearly so
much silicium. The highest proportion at the Exhibition was
10 per cent.—On a new acid obtained from camphor, by M.
Haller.—On the formation of hexamethylbenzine by the decom-
position of acetone, by Mr. Greene.—On normal ethyloxybutyric
acid and its derivatives, by M. Duvillier.—On the presence of
ytterbine in the sipylite of Amherst, by ]\I. Delafontaine.

—

Existence of baryta and strontian in all rocks constituting
primordial strata ; metalliferous veins with gangue of baryta,
by M. Dieulafait. He infers from the facts that baryta and
strontian have the same origin, viz., the primordial rocks; hence the
metalliferous ores (manganese, lead, zinc, &c.), for which baryta
serves as gangue, has also this origin.—On the dangers in use of
borax for preservation of meat and the reasons v hy some sub-
stances cause m.eat to lose its nutritive properties, by ]\I.

Le Bon. He prescribes, in principle, the use of chemical
substances, even the apparently inoffensive salt, for preservation
of meat. The most nutritive part of meat is the juice, and this,

when the meat is put in saline solution or covered with a salt in

powder, makes rapid exchange of its nutritive principles through
endosmose. He hints at a new mode of preservation, however,
other than cold.—On an artificial pyroxene (diopside), by M.
Gruner.—Influence of atmospheric electricity on fructificatien of
plants, by M. Grandeau. It greatly stimulates the phenomenon.
—On a disease of the coffee-tree observed in Brazil, by M.
Jobert.—On the diffusion of heat by leaves, by M. Maguenne.

—

On the power of absorption of water by wood, by M. Maumene.
The property varies (for different woods) between 9*37 and
174-88 per cent, of the absolutely dry wood; the latter figure

was obtained with chestnut.—On a scientific balloon ascent of
October 31, by M. Tridon.
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THURSDAY, DECEMBER 26, 1878

THE ASSOCIATION OF LOCAL SOCIETIES

LOCAL Societies : What is their aim and what pur-

pose do they ser\-e ? How may this aim be most

surely gained ? How can this purpose be most effectively

carried out ? These are questions which naturally arise

when considering the subject of local societies.

The aim of every local society should be to raise the

intellectual status of the locality. The purpose to do so

in that way most generally useful. It is the mind of the

community which has to be raised by affecting the minds

of the individuals. Individual minds are to be affected by

contact with material surroundings. These surroundings

influence us through the powers of observation, hence

careful and accurate observation must exist among the

members of a society fulfilling its proper functions. The

greater the number of members exercising such obser-

vation the greater the usefulness of the society. It is

almost needless to instance other mental qualities as

necessary for success, because experience shows that

when once the observing faculty has received its due

share of attention, the power of using the observations

made follows in due course. The faculty of observation

must be drawn out and cultivated by contact with matter

in relation to man, and by contact with matter considered

apart from man as existing in a state of nature. And
just as it is important that in the culture of the individual

a one-sidedness should be specially avoided, so in raising

the culture of a community it is equally important that

opportunities or suggestions for mental improvement all

round should be afforded. Hence we are inclined to

think it advisable that especially in the case of small

country towns scientific studies, or suggestions for such,

should proceed from the same platform as those studies

which are often spoken of as more purely literary. Of
course literature includes the records of science, but still

for general purposes the meaning is clear when a literary

institute or society is spoken of as distinguished from a

scientific. Among the lower types of animals there is a

want of specialisation of parts ; very different functions

may be performed by the same part or the whole of the

body ; in the higher, speciahsation prevails, each function

has its own organ, and the function is performed more
efficiently. In large towns science may be pursued apart

from general literature, and even each special science

may stand on its own platform, but in small towns this is

out of the question, and I believe unadvisable, for the

over-performance of one function in the lowly organised

society s checked by the claim of the general body. More-
over, the tastes of a community being naturally various, it

becomes essential to present intellectual food of various

kinds. Hence we cannot but think that small local societies

should be both literary and scientific. The two aspects of

culture will support and strengthen each other, and the

introduction of a new clique, or party, or sect be avoided.

For it must be remembered that one of the distinct col-

lateral advantages of such societies is that a common
platform is provided upon which men of all political or
religious beliefs can stand and work together. No one
who is acquainted with the social conditions of our small
towTis can underrate the importance of this.

Vol. XIX.—No. 47S

But how are such societies to work ? I would reply,

from within, outwards. Not, in the first place, by calling

in extraneous help, by engaging eminent men to give

courses of lectures, but by arousing the spirit of inquiry

and observation amongst the townsfolk. Let but a few
natives come forvvard with short papers on any subjects

with which they may be especially acquainted, the sub-

jects being treated in such a way as to ehcit a discussion

or inquiries, a spirit of interest will soon be aroused, and
minds put into a proper attitude for the reception of

truths before quite unknown to them, and for the prose-

cution of some special subject as a study. In practice I

would strongly advise the following course to be pursued

by any embryo literary and scientific society. Have two

classes of meetings : one the ordinary meeting, at which

members alone (and therefore townsfolk) should read

short papers, upon which a discussion should afterwards

be encouraged ; aindi public lectures, given mainly by non-

residents, and to which the general public should be

admitted on the payment of a small fee. At the ordinary

meeting the local talent and observation is drawn out,

and at the public lecture new subjects are introduced to

the notice of members. At the former, notices of local

phenomena and history, or the occasional original in-

vestigations of members, are recorded; at the latter, new
lines of thought are often indicated, or systematic in-

struction given in some one subject.

A society established on some such basis is then in a

position to encourage the collection of objects of local

natural history, to establish a local museum, and carry

out field excursions during the summer months. More-
over, the experience of many years past has shown me
that the life—and therefore the growth of culture— in

such a society is far greater than in those cases where

only a yearly course of lectures is organised, the greater

part of them being given by strangers. Next comes the

oft-repeated question, But how long will such a society

last ? Many are ready to say. We have tried some such

plan, and success has attended our efforts for one or two
years, and then the society has died out. On this part

of the subject a few words will now be said, and the re-

marks made are founded upon experience gleaned amidst

the practical working of local societies in Cumberland
during the past nine years.

How, then, can permanence be ensured? In a small

town or district local resources and talent are apt to

become exhausted or unavailable. A time will surely

come when the intellectual movement wiU wane and the

society be on the brink of non-existence. But the very

usefulness of such a movement must consist in its

stability ; there should be a growth, not a bare existence.

To insure this stability I suggested some years ago that

the four societies then existing in the Lake District and

West Cumberland should be united for general purpose?,

while each society should retain its individuality. After

many preliminary difficulties were overcome, the union

was effected, and since that time each society has grown

stronger, four new societies have been formed, and the

total number of members increased from a few hundred

to nearly 1,200.

The objects to be attained by this association of

societies are as follows :— i. Increased strength to be

derived from mutual help, encouragement, and a spirit of

I
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honest emulation. 2. The union affords greater facilities

towards publishing transactions and securing the services

of eminent lecturers. 3. An annual meeting of the

associated societies affords an opportunity for the discus-

sion of principles of working and promotes the general

life. 4. The annual meeting being held in a fresh town

each year helps to keep the country alive to the Associa-

tion work, and encourages the formation of new societies.

The constitution of the Cumberland Association is as

follows :—The president to be a man of local note and

high culture, and to serve for a period not greater

than two years.' The Presidents of individual societies

to be vice-presidents of the Association. The council of

the Association to consist of two delegates from each

society, chosen annually. The treasurer and secretary

(honorary) to be one and the same person, and fully

acquainted with the county in all its aspects.

The working of the Association is carried on thus ; The
Association secretary keeps a record of all papers and

lectures brought before the individual societies. Before

the commencement of each winter session he communi-

cates with all the local secretaries, and from his know-

ledge of available intellectual stores in the county, helps

each in the drawing up of the winter programme in what-

ever direction help may be specially needed. It is his

duty also to help forward the establishment of local

classes where such are possible. At a council meeting

held in the autumn some public lecturer is decided upon

who shall go the round of the associated societies during

the winter, and a grant is made towards his expenses from

the Association funds (of which more anon), the rest being

made up by each society served.

The annual meeting takes place at Easter or in May,

and lasts two or three days. The Association President

delivers his annual address, reports from the several

societies are read and discussed, original papers are read,

lectures given by one or more eminent men, and field

excursions made.

At the close of each winter session the local secretaries

send into the Association secretary any papers which have

been selected by the local committees as worthy of publi-

cation. If the Association council approve these papers

they are published in the Transactions at the Association

expense. The funds of the Association are gathered

thus : Each society pays an annual capitation grant of

6d. per head on all its members. There is also a class of

Association members, residing at a distance from, and

not belonging to, any local society, who pay an annual

subscription of $5., and are virtually considered members

of all the societies, and have the privileges of such. The

Tratisactions are sold to the societies and Association

members at the price of is., the public being charged

2S. 6d. Some of the societies purchase copies to the full

number of their members, and present them, others take

only a limited number of copies (determined by the local

society committee) and re-sell to those of their members

who care to possess them. In this way the greater part

of an edition of 800 copies of the Annual Transactions

is disposed of. Authors are allowed extra copies of their

own papers at a moderate charge, and when all expenses

are met, a fair balance is left to carry on to the next year.

It should be noted that of the eight societies in Cum-
' ' The Lord Bishop of Carlisle acted as president for two years, and

1. Fletcher, M.P., I'.R.S., is now in his second year of pnesidency.

berland, now associated, the local annual subscriptions of

members in each society is generally 5^. ; in one case,

however, it is 3^. 6^?'., and in another 2S. 6d, It is a rule

of the Association that members going from one society

to another to afford help in the carrying out of the

various programmes, should have their expenses paid by

the society helped. Such is the general constitution and

mode of working of the Cumberland Association, which

has undoubtedly succeeded in its aim, so far as the

keeping up of existing societies and the formation of

new ones is concerned. The Annual Tratuactions, too,

include many papers of local value, and some of general

interest, while among the eminent men who have kindly

come forward to [^lend " their services at the Annual

Meetings, are the Astronomer-Royal, the Bishop of

Carlisle, Prof. Shairp, Prof. Wm. Knight, and I.

Fletcher, M.P., F.R.S. At present, however, the

Association is but in its infancy, and may be considered

more or less of an experiment, yet that some such

method of union is desirable amongst loeal societies in

the various counties or districts of England few will

deny. Time will show how the system may be im-

proved and varied to suit special circumstances, but

I cannot but think that the plan of association to carry

out the larger objects of societies, and the annual

meeting of the associated societies in successive towns

of a county, must economise labour and promote the

healthy culture of the county in which the work is

carried on.

Amongst the difficulties presenting themselves in the

early days of the association, the following occurred.

For several previous years a Cumberland and West-

moreland Antiquarian and Archaeological Society had

flourished, and it was feared that the new County Asso-

ciation would clash with its existence. The Antiquarians

thought it best not to amalgamate with the associated

society, its constitution being in many points different

from theirs, but it was resolved that whenever papers,

bearing on local antiquarian or archaeological subjects

were read before any of the associated societies, these

papers should be offered by the Association council to the

Antiquarian and Archaeological Society for publication in

their Transactions if deemed worthy. Moreover, some
of the officers of the Association are active members of

the Archaeological Society, and so far from their being

any antagonism, the two decidedly help one another

forward in the general work of gleaning local knowledge

and diffusing culture.

As hon. secretary of the Cumberland Association, I

should feel very grateful for any hints or suggestions

from the readers of Nature. What is wanted in every

county is more culture, and that carried on in a natural

way, and with a true love of nature in all her aspects.

y. Clifton Ward

NEWCOMB'S LUNAR RESEARCHES
Researches on the Motion of the Moon, made at the United

States Naval Observatory, Washington. By Simon

Newcomb, Professor U.S. Navy. Part I. (Washing-

ton, 1878.)

THE author prefaces his work with the remark that

for several years after the publication of Hansexi's

Tables of the Moon, there was a very general belief that



Dec. 26, 1878] NATURE
i^y

the motion of our satellite could be followed by their
means with the same accuracy as that of the other
heavenly bodies, after having been made the subject of
astronomical and mathematical research for two thousand
years. This expectation was soon proved to be far from
borne out. Prof. Xewcomb showed in 1870 that the
accuracy of the Tables since 1750 had been secured only
by sacrificing the agreement with observations previous
to that epoch, and that about 1700 the Tables deviated
more widely from the observations than the previous ones;
and it may be added that those who had been engaged in
examining the old eclipses were aware that Hansen's
Tables did not represent the phenomena only as far
back as the commencement of the eighteenth centun-, so
well as Burckhardt's or Damoiseau's, which had been
used for our ephemerides up to the date of their publi-
cation.

Anew investigation of the subject for the purpose, if

possible, of ascertaining the cause of these unexpected
deviations was entered upon at the Naval Observator}-,
Washington, and was made a part of our author's official
duties in that establishment. In the present volume we have
the results of researches on the discordances in question,
based upon obser\ations before the year 1 750. This portion
ofthe work was originally intended to follow the study ofthe
mathematical theory- of the inequalities of long period in
the moon's mean motion, but for reasons explained in the
Introduction, that part of the inquiry is still incomplete
The year 1750 was fixed upon as the terminal point iii

the mvestigation in this first part, as it is the epoch when
exact meridian observations commenced, and that which
separates the period within which we are in possession of
obser\-ations reduced on modern data, from the period
durmg which neither really accessible obser^•ations nor
tables of reduction are available.

Prof. Xewcomb supplies an historical introduction in
which the discovery of the secular acceleration, and the
exammations of ancient eclipses with the view to fix its
correct amount by obser%-ation are briefly noticed, as also
Ferrer

s paper, published in 1S53, containing "the first
known attempt to calculate from theory the retardation
produced by the action of the moon upon the tidal wave "
and the researches of Adams and Delaunav. He pro-
ceeds to give a summary of the data now at our disposal
for determining the apparent secular acceleration of the
moon from observation alone. These include the state-
ments of ancient authors from which it has been inferred
that total solar eclipses have been wtnessed at certain
pomts of the earth's surface at dates approximately indi-
cated, and the author points out the uncertainty attending
our mterpretation of such records. He considers that th!
circumstance which we should regard as most unequivo-
cally markmg the totality of an eclipse is the 'Msibility of
stars, though he thinks that even this criterion is hardly
to be admitted as conclusive, because Venus may be seen
durmg a considerable partial or an annular eclipse, and
at certain times when there is no eclipse at all, there is
also another difficulty in some cases, in determining the
precise localities where the phenomena were obser^'ed.we have also the series of lunar eclipses upon which
^to.emy founded his theory and which are recorded bvhim m the Almagest. These are followed by the obser-
vations of the Arabian astronomers, chiefly contained in

an Arabic manuscript belonging to the University of
Leyden, a translation of which was made by Caussin and
published by the French Government in 1804, under the
title " Le Livre de la Grande Table Hake'mite." Prof.
Xewcomb remarks that this work contains what are
entitled to be considered the earliest astronomical obser-
vations of eclipses which have reached us, for although
some of the data furnished by Ptolemy, Theon, Alba-
tegnuis, and others, may have been the results of astro-
nomical obser%'ations, in no case have the quantities
actually observed been handed down to us. The entire
number of eclipses in this collection is twenty-eight, and
the times of concluded beginning and ending were usually
determined by noting the ahitudes, which were recorded
sometimes in whole degrees only, at others " in coarse
fractions of a degree." There must remain a doubt how
nearly such times apply to those of actual contact, but
Prof. Xewcomb suggests in this part of his work that by
the mean of all the observed times the error in the moon's
mean longitude can be reduced to not more than a minute
of arc. The Arabian observations are followed by those
of European obser\'ers prior to the invention of the tele-
scope, including Regiomontanus, Bernard Walther, and
Tycho Brahe : of the latter, the author remarks, " It is
wonderful if so indefatigable an obser\-er never observed
an occultation of a star or planet by the moon, yet I hare
never succeeded in finding any such ;

" he made a careful
examination of Tycho' s obser\'ations during periods in
which the bright star Aldebaran must have been occulted
to no purpose. The obser\-ation of eclipses and occulta-
tions with the aid of a telescope. Prof. Xewcomb remarks,
may be considered as commencing with Bullialdus and'
Gassendus, but they had no clock, and only fixed the
time by noting the altitude of the sun or a star. The
application of the clock commences with Hevelius, and in
the scarce volume of his " Machina Ccelestis" are found
a number of occultations thus obser\-ed. Then foUow the
obsenations of Flamsteed and the astronomers at the
obser^-ator)' of Paris, the Cassinis, La Hire, and Delisle,
the latter of whom also observed at St. Petersburg.
Prof. Xewcomb, during a visit to Paris, while Delaunav
was in charge of the Obser\-atory, was fortunate in having
all the archives of that estabhshment unreservedly placed
at his disposal. He found amongst them most of the
original note-books of the French observers since the
year 1675, in which were contained a great number of
occultations that had been quite forgotten, those which
had appeared in the Memoirs of the Academy, forming
but a smaU fraction of the whole. Agam, on visiting
Pulkowa, M. Struve gave him access to the records of
Delisle's observations, 1727 to 1747, forming a useful
supplement to those of Paris, which had diminished in
number after 1720.

Prof. Xewcomb concludes this historical notice with
remarks on observations since the time of Bradley, and
granting certain fundamental premises, suggests that the
secular acceleration of the moon may admit of neariy
as accurate determination from the modem observations,
as from their combination wth the ancient ones.
Having thus briefly recapitulated the data available for

investigation, the author adverts to ancient eclipses, pre-
sumed to have been total from the narrative of the
historians, at certain points of the earth's surface. The
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eclipses he admits in this category are eight in number,

from that of Thales, B.C. 585, to the eclipse of|ajx_364,

described as total at Eoos. Looking for" mention of dis-

tinct indications of totality, he has not included such an

ecUpse as that of B.C. 763, the record of which"was dis-

covered by Sir Henry Rawlinson on one of the Nineveh

Tablets in the British Museum, where importance appears

to be attached to it by the description being underlined?;

hence its presumed totality. The eclipses of the moon
recorded by Ptolemy in the Almagest are thoroughly

examined, with satisfactory results, except in the case of

the echpse of B.C. 383, December 22, where there appears

to be a mistake as to its having been really observed at

Babylon; and he concludes that during the eight cen-

turies preceding the Christian era the mean longitude of

the moon in Hansen's Tables requires a correction of

about 18'. The Arabian eclipses, solar and lunar, twenty-

five in number, between A.D. 829 and 1004 are then com-

pared with the Tables.

In the next two sections Prof. Newcomb supplies a full

description of the method adopted for deducing the errors

of the lunar elements from the eclipses and occultations,

and for determining the effect of changes in the elements

upon the path of the central line of an eclipse, adopting,

in the latter case, formulas originally given by Bessel.

In a following portion of the volume, occupying about

a hundred pages, are given, mostly as originally recorded,

the observations of occultations and ecHpses by Bullialdus

and Gassendus, Hevelius, and, as the author terms them,

the astronomers of the French School, between 1670 and

1750, preserved in the archives at the observatories of

Paris and Pulkowa ; it is needless to say that this section

possesses a great value, supplying as it does the par-

ticulars of so many observations hitherto unpublished.

We have then the positions of the moon from Hansen's

Tables, used in the comparison of the preceding observa-

tions with theoiy, in the calculation of which, and for the

numerical work generally. Prof. Newcomb was assisted

by a grant from Congress, sufficient to enable him to

employ two computers. Certain modifications of the

strict form of application of the Tables were considered

allowable for the older observations, their degree of

accuracy rendering an exact computation of Hansen s

Fundamental Argument of no advantage, and he con-

siders such modified plan of employing Hansen's Tables,

preferable to the use of the older Tables, which might be

adopted for the sake of saving labour. A " Tabular

exhibit of Reduction of the Occultations," 286 counting

immersions and emersions separately, is then given.

The equations of condition for the occultations, and a

provisional solution follow.

In the next section the author presents an elaborate

discussion of eclipses from 1620 to 1715, which it may be

remembered is the last total ecUpse that was methodically

observed in this country. In this series is included the

eclipse of 1639, ]^^^ i> observed by Gascoigne and

Horrox amongst others, and 1706, May 11, which was

total in the south of France, but of which Prof. Newcomb
takes no other observations into account than those of

La Hire, of Paris : the fact, indeed, is that the observa-

tions along the belt of totality appear to be strangely and
unaccountably discordant, so far at least as regards the

beginning and ending of the total phase. The eclipse of

1715 is very fully discussed, and remarking that by
Halley's organisation of a numerous body of observers

throughout the path of the moon's shadow across

England, valuable observations for determining its limits

were procured, the author deduces from them a correc-

tion to the motion of the moon' s node, which he finds to

be 10" X 7"
(
7" being counted in centuries from 1850), the

argument of latitude being diminished by this amount;

this result he considers nearly certain with respect to its

algebraical sign, but observes that it must be affected by
any corrections of Hansen' s value of the moon's parallax.

We now reach the main conclusions to which Prof.

Newcomb is led, by the laborious and masterly discussion

of observations prior to 1750, of which necessarily little

beyond an outline has been given here. The theoretical

value of the secular acceleration of the moon's mean
motion due to the cause discovered by Laplace, has been

fixed with accuracy by Prof. Adams and Delaunay : the

latter geometer, carrying his approximation to a greater

number of terms than had been included by Prof. Adams,
assigned 6""i8. 2"-. But this value, as is well known,

has not been found to accord with the older observations,

and the difference between the theoretical value and that

which observation seemed to require, has been generally

attributed to a retardation of the earth' s axial rotation

;

thus, as Prof, Newcomb remarks, *' the apparent secular

acceleration will be made up of two parts—the one a real

acceleration, the other an apparent one, due to the

change in our measure of time. But further, he says it

will be found that the hypothesis of a constant tidal

retardation does not account for the observed mean
motion of the moon, and either the retardation must be

supposed variable, even to becoming at times an accelera-

tion, or it must be admitted that her mean motion is

affected by changes not hitherto explained. He then

proceeds to inquire what deviations of the moon' s mean
motion remain unaccounted for, and with this object he
first collects into tabular form the individual corrections

to Hansen's mean longitudes, derived from the discussion

of eclipses and occultations from 162 1 to 1728, with their

probable errors, the latter being necessarily somewhat
arbitrary, for want of data for their rigorous computation.

The older results do not exhibit larger discordances than
might be expected. In order to complete the investiga-

tion of anomalies in the moon's mean motion unex-
plained, it was necessary to have the errors of Hansen's
Tables from 1750 to the present epoch, or to 1875, and
these were partly obtained from Hansen's paper in the
MontJily Notices of the Royal Astronomical Society, and,
since 1850, from Part III. of the publications of the

American Transit of Venus Commission, where it was
shown by Prof. Newcomb that at the epoch i875'o the

meridian observations at Greenwich and Washington
agreed in indicating a correction to the tabular mean
longitude of -9"7. The occultations about the same
time giving a correction nearly two seconds less, it is

assumed that the true correction at this epoch was -8".

Hansen introduced in his tables a term depending on
the argument, 8 times the mean motion of Venus winiis

13 times the mean motion of the earth, which has not

been theoretically explained, and is to be regarded as

empirical. This term is therefore removed from the

theory, before examining, as Prof. Newcomb proceeds to
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do, how nearly theory alone, without any empirical cor-

rection, will represent the observations. It is then at

once apparent that the residuals cannot be represented

by corrections to the epoch of mean longitude, mean

motion, and secular acceleration, and any approximation

to a mean value of the latter would have different values,

according to the mode of using the data. To obtain the

best result from the ancient and modern observations

combined, it was deemed advisable to assign a minimum
probable error of 4' or 5" to each residual for the modern

observations. Equations of condition for correction of

epoch, mean motion and acceleration are formed, and

extend from B.C. 688 to A.D. 1875, or over a period of

2,500 years, and the resulting corrections to Hansen's

values for 1800, are, for mean longitude, +3" '90, mean
motion -19" '03, and for secular acceleration -3''''36;

Hansen's adopted value of the latter being 12"- 17, the

value which best satisfies the observations discussed by

Prof. Newcomb is found to be 8""8. Though he considers

this correction to the tabular acceleration to be clearly

indicated, the residuals for the modem observations are

yet of such magnitude as to be wholly inadmissible, and

therefore the theory in its present state will not represent

observations with any value of the secular acceleration,

and respecting the cause of the magnitude of these

remaining differences, he makes two hj'potheses : (i) that

they are only apparent deviations caused by inequalities

in the earth's axial rotation, (2) that they arise from one

or more inequalities of long period in the actual mean
motion of the moon . Examining the effect of the first

hypothesis, he arrives at the conclusion that if it be

correct " the problem of predicting the moon's motion

with accuracy through long intervals of time must be

regarded as hopeless since it cannot be expected that

variations in the earth's axial rotation will conform to any

determinable law," and, he adds, " success in tracing the

deviations in question to the moon itself and to the

theory of gravitation is therefore a consummation to be

hoped for." With regard to the second hypothesis, it is

seen that the residuals of the equations of condition indi-

cate that the modern observations may be nearly repre-

sented by a term having a period of between 250 and 300

years, and hence Prof. Newcomb inquires how closely an

empirical correction to Hansen's first term depending upon

the action of Venus, the period of which is 273 years>

vill accord with the modern observations, and he finds a

very satisfactory agreement. An additional diminution

of 10" in the secular mean motion of the moon results

which at the present epoch involves a further diminution

in the secular acceleration of o""5, that the ancient obser-

vations may be well represented ; thus the acceleration

becomes 8"
'3 . 7^. A table is given exhibiting the correc-

tions to Hansen's mean longitude from 1620 to 1900 for

every tenth year; in 1880 it is - i\"'2, and in 1900
- 24"-6.

This important volume concludes with some remarks
upon the bearing of the value of the moon's secular

acceleration deduced from the investigations, of which
we have endeavoured to give a general outline here. Prof.

Newcomb thinks it is apparent that one of two propositions

must be accepted : "Either the recently accepted value of
the acceleration and the usual interpretation of the ancient
solar eclipses are to be radically altered, the eclipse of

— 556 not having been total at Larissa, and that of — 584
not having been total in Asia Minor ; or the mean motion

of the moon is, in the course of centuries, subjected to

changes so wide that it is not possible to assign a definite

value to the secular acceleration." It is certain that

there will be a difference of opinion upon his main con-

clusions, and for this he expresses himself fully prepared.

If a definite theory of the apparent inequalities of long

period in the moon's motion cannot be formed, or if the

moon's mean motion is subject to such changes from age

to age that no invariable and well-defined value of the

secular acceleration can be deduced, then he urges it is

not certain that the question whether Hansen's tabular

mean longitude during centuries preceding the Christian

era does or does not require a considerable negative

correction can ever be conclusively settled, since no con-

clusions can be drawn except from observations made
near the period in question, and he advocates the neces-

sity of a further investigation into the eclipses and other

data on the two hypotheses, first that Hansen is correct

during the period named above, and second, that a cor-

rection of - 16' is required, and suggests that the question

should be examined in this manner by some independent

authority. If, on the other hand, it is not possible \o

form a perfect theory of all the inequalities in the moon's

mean motion independently of observations, he thinks it

will be practicable to arrive at a value of the secular

acceleration from the modem observations, reliable

within o"'5.

ROSCOE AND SCHORLEMMEKS CHEMISTRY
A Treatise on Chemistry. By H. E. Roscoe, F.R.S., and

C. Schorlemmer, F.RS., Professors of Chemistry in

Owens College, Manchester. Vols. i. and ii. (Mac-

millan and Co.)

THIS work is a most valuable contribution to the

literature of chemistry. Its aim, as stated in the

Preface, is to place before the reader a fairly complete^

and yet a clear and succinct statement of the facts of

modern chemistry, whilst at the same time entering so

far into a discussion of chemical theory as the size of

the work and the present transition state of the science

permit, special attention being also paid to the accurate

description of the more important processes in technical

chemistry, and to the careful representation of the most

approved forms of apparatus employed.

The manner in which this design has been carried out

is such as might have been expected from the high repu-

tation of the authors. The work commences with a very-

interesting historical introduction, in which the progress

of chemistry is traced from the early times, in which it

was merely an art subservient to alchemy, medicine, and

a few branches of manufacture, to the time when, by the

gradual accumulation of observations, and the discussion

of them by men of philosophic mind, it rose to the rank

of a science. A clear and impartial discussion is given

of the relative merits of the various workers by whose

labours the system of chemical philosophy now accepted

was developed, showing how the phlogistic theory of

Becher and Stahl first established a common point of

view from which all chemical changes could be regarded,
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and enabled chemists to introduce something like a

system by which analogous phenomena could be classi-

fied and referred to a common cause ; further, how the

experiments of Black, Cavendish, and Lavoisier first

showed the importance of attending, in the study of

chemical changes, to the alteration in weight of the

substances concerned ; and how Lavoisier was ultimately

led to the true theory of chemical combination, which

regards it as consisting simply in the addition of one

element to another, the weight of the product being

exactly equal to the sum of the weights of the combining

bodies.

Next follows a sketch of the labours of Bergmann,

Richter, Cavendish, and others, which led up to the

establishment by Dalton of the great doctrine of com-

bination in multiple proportions, on which he founded

the "atomic theory." The early experiments of Dalton

are briefly described ; his table of the relative weights of

the atoms of certain elementary and compound bodies is

given ; and the Introduction ends with an account of the

manner in which the exact values of the atomic weights

were determined by Thomas Thomson, WoUaston, and

more especially by Berzelius ; of the discovery of the

compound nature of the alkalis by Davy, and of a num-

ber of new elements by various chemists ; and lastly, of

the development of Organic Chemistry and its true

relations to the chemistry of inorganic bodies ; and

the final establishment—chiefly by the researches of

Liebig—of the fact that the science of Physiology con-

sists simply in the physics and chemistry of the living

body.

The Historical Introduction is followed by a chapter

on the General Principles of Chemical Science, in which

the methods by which the laws of chemical combination

have been established are more fully described, especially

that by which Lavoisier demonstrated the nature of com-

bustion and the indestructibility of matter. This part of

the subject is well illustrated by diagrams of the appa-

ratus used in these important investigations. A list of

the elements with their combining weights is then given,

and a table exhibiting the arrangement of the elements

in groups, chiefly, but not entirely, according to their com-

bining capacity or quantivalence. Next follows a sec-

tion on the laws of chemical combination, the me-

thods of analysis and synthesis, the manner in which

the law of equivalents and the law of multiple

proportions were established, and the explanation

of these laws by Dalton's atomic theory. This theory

is adopted by the authors as the basis of all their

explanations of chemical phenomena, and in this we think

tiey are right : for without insisting on this theory as a

matter of absolute certainty, we cannot but regard it as

the only theory yet proposed which gives any rational and

connected view of the laws of chemical action as estab-

lished by experiment. There are, indeed, chemists of

great eminence, who do not admit it, but hold out

expectations of much more satisfactory explanations

founded on dynamical views of chemical action. But

these views have not yet been sufficiently developed to

f jrm a connected theory, and meanwhile we must make
what we can of the theory of atoms, which, after all, is

not necessarily inconsistent with any dynamical laws, or

in other words, with any relations of matter to heat and

electricity, that future experiment and observation may
develop. There are, indeed, some philosophers who
would have us believe in motion without matter, or in

other words, in the movement of nothing at all ; but

this is high transcendental ground, on which we must

humbly confess our inability to tread.

The consideration of the volume-relations of gases in

combination, as established by Gay-Lussac, leads to the

statement of Avogadro's law, according to which equal

vobimes of all gases contain the same number of molecules.

This the authors rightly put forward as a hypothesis, the

truth of which—like that of the law of gravitation—must

be established by its accordance with the whole range of

observed phenomena : for as such it must be received by

the ordinary student, who is scarcely prepared to under-

stand the manner in which it may be shown to follow as

a necessary consequence of the kinetic theory of gases.

An exposition is then given of the physical properties of

gases, the continuity of the liquid and gaseous states, as

demonstrated by Andrews, also a sketch of the kinetic

theory of gases; and the chapter concludes with an

explanation of the principles of Chemical Nomenclature

and Notation.

The remainder of vol. i. treats of the Non-metallic

elements. The preparation and properties of these bodies

and of their compounds with one another, together with

their industrial applications, are carefully described, and

excellent figures are given of the apparatus employed for

investigation and lecture illustration, also of manufactur-

ing "plant." Especially worthy of notice are the illus-

trations connected with the manufacture of bleaching

powder, sulphuric acid, and coal-gas. The volume con-

cludes with a chapter on Crystallography, copiously illus-

trated with diagrams. The notation used is that of Nau-

mann, which, for descriptive purposes, is perhaps the

clearest and most graphic yet devised.

Vol. ii., part i is devoted to the general properties and

classification of the Metals, and to the special description

of those belonging to seven out of the twelve groups in

which they are arranged by the authors. In this part of

the work we find the same clearness and accuracy of

description and explanation which are conspicuous in

the first volume, both in the purely scientific portions

and in those w^hich relate to industrial applications.

Excellent descriptions and figures are given of the manu-

facture of alkali and of glass, and of the metallurgy of

zinc, copper, lead, silver, and mercury.

The book is well printed, and remarkably free from

typographical errors. The few that we have noticed are

not likely to mislead, and it is therefore not worth while

to specify them, with the exception, perhaps, of one,

occurring on p. 38 of vol. i., where it is said that the

specific heats of the several elements are "universally"

(instead of "inversely") proportional to their atomic

weights.

The work, when finished, will afford the most complete

systematic exposition of the existing state of chemical

science that has yet appeared in the English language

;

and chemists will look forward with pleasure to the ap-

pearance of the second part of vol. ii., which will con-

tain a description of the Iron manufacture, and to that

of vol. iii., which will be devoted to the ever-growing

subject of Organic Chemistry.
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OUR BOOK SHELF
Manuals of Elementary Science—Crystallography. By
H. P. Gurney, M.A. (Society for Promoting Christian

Knowledge, 1878.)

This excellent little manual satisfies a want long felt, for,

up to the present time, there was no book in which a
general knowledge of the system of crj'stallography, first

developed by Prof. MiUer in his "Treatise on Crystallo-

graphy," 1839, could be obtained. Prof, Miller's treatise

and Tract are mainly occupied with the methods of

calculation, and require a considerable knowledge of

trigonometry. The manual before us aims at doing for

these books what the crj-styllographic introduction to

Naumann's " Mineralogie " does for his " Lehrbuch der
KrystaUographie." It therefore avoids all the analysis

used in the calculation of crystals, and limits* itself to

explaining the elementary geometrical principles involved
in the representation of the faces by indices.

The method of development of systems of symmetr}',
rendered so familiar to us by Prof. Maskelj-ne, has been
almost necessarily followed, and the author has conse-
quently inverted the usual order of discussion of the differ-

ent systems, beginning with the Anorthic, that of simplest
symmetry, and proceeding through the different types of
symmetry up to the cubic system, that of most complex
symmetry. In the different systems the characteristic

forms are shown to flow so simply from the conditions of
symmetry that a moderately bright student ought to be
able to deduce them himself after following Mr. Gurney'

s

exposition in the first two or three systems. In his dis-

cussion of the rhombohedral system the author follows
Prof. Miller. The hexagonal system, of which the
rhombohedral is a hemisymmetrical development, is so

imperfectly manifested by crystals that its discussion is

only of theoretic interest and is unsuited to an elementary
manual. In his discussion of merohedrism the author
has not attended to the limiting condition, pointed out by
von Lang, that the merohedral form should not be iden-
tical with the characteristic form of a system of lower
symmetry, although here, likewise, he has the sanction of
Prof. Miller's authority. The condition, however, is

justified by the most recent observations, which have
placed most of the minerals displaying such merohedrism
in the systems of lower holohedral symmetry. We can
heartily recommend the book to students even if they be
able to study the more advanced text-books.

LETTERS TO THE EDITOR
\T7u Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, or
to correspond -unih the writers of, refected manuscripts, A'o
notice is taken 0/ anonymous communications.

[ TJie Editor urgently requests correspondents to keep their letters as
short as possible. 77u pressure on his space is so great that it

is impossible otherwise to ensure the appearance ez-en of com-
munications containing interesting and novel /acts.}

On the Ancient Pitch of Organs
As I am obliged to intermit my researches on organ pitch for

a few months, owing to pressui-e of other work, I wish to make a
note of the point to which I have advanced, after consulting many
old books, and actually measuring pitch and length of many old
organ-pipes, for which I am obliged to the kind politeness of
organ-builders, organists, and friends. When my researches are
complete, they will appear with details in a paper to be read
before the Society of Arts on the History of Musical Pitch,
about a year hence. The delay arises from the difficulty of
getting information from the Continent.

In England we have no organs older than the Restoration,
1660, as the PuriUns smashed all church-organs in 1644-46.
The principle used by organ-builders was to make a certain

pipe of the length of some multiple or easy sub-multiple of the
standard length of measurement in their own country, and deter-
mine the other notes from its tone, according to the mean-tone

or unequal temperament in universal use for organs everywhere
till 1830, but beginning to be disused in France in 1834 and in

England in 1854. There is an apparent exception in JSt. Jacobi

Kirche at Hamburg, where equal temperament is claimed for

1720, when J. S. Bach played on that organ, and possibly in

other old German organs. In England I have found the old

unequal temperament still existing at St. George's Chapel,

Windsor Castle, Kew Parish Church, St. Katherine's, R^ent's
Park, All Hallows the Great, Upper Thames Street, Maidstone
Parish Church, St. Mary's, Shrewsbury, and several other organs
which have been very recently re-tuned. The first equally tem-
pered organ by Messrs. Gray and Davison was sent cut in 1854.

The pitch note used from 1500 to 1650, at least in Germany,
seems to have been F, for which a 13-foot pipe was employed
for our F in the 16-foot octave. But the foot varied so much in

Germany, being 3 per cent, longer than the English on the

Rhine, and in Austria, and much shorter than the English in

Central Germany, that the pitch thus determined varies by one
to two equal semitones. The Brunswick foot, in 1620, where
we have Prxtorius's reference, possibly gave a tone of 35 vib. for

the 13 foot pipe, an octave below the ordinary violoncello C.
In England Tomkyns (before the Commonwealth) fixes the F

as 5 feet, which gives the A as 4 feet, and the double octave of

this as I foot, and hence comes under the next cat^ory. The
13-foot F gives a 13-inch treble C, which, for Rhenish feet,

would have a pitch of 425, whereas Handel's A was 423, having
a pitch a minor thu-d higher. This minor third constantly

recurs. In Hamburg the St Jacobi organ is a minor third

sharper than the St. Michaelis organ, the first being a tone

sharper and the latter a semitone flatter than French pitch. And
strangest of all, the St. Jacobi organ had formerly one of its

stops tuned to the low St. MichaeUs pitch.

The old reason for fixing the pitch seems to have been to pat

the ecclesiastical tones within easy fingering for the organist,

without using the chromatic notes (which Arnold Hchlick, 1512,

naively says is not convenient for most players), at the same time

that they were within easy reach of a baritone voice. This is a
point I have not yet worked out completely.

In England the foot-r\ile seems to have been generally adopted

in early organs as the means of giving a standard, and it is not

till about Green's time—a century ago—that I find it varied from
this by a small fraction of an inch—not exceeding t^vo-fifths.

The pitch of an open metal cylindrical flue-pipe used for

the open diapason stop (but not " a show-pipe '), measuring 12

inches from the lower lip to the open end, varies from 472 to

475 vibrations in a second at 60° F. The variations are due to

the size of the diameter, the force of wind, the opening at the

foot, and the method of voicing, I have known such a pipe
raised two vibrations in a moment iby a slight alteration in

voicing. This is the old standard pitch in England, Varieties

depend upon the name of the note which it represents, and the

classes of organs which I have met with in books or in realitj-,

have hence been called by me the A foot, B flat foot, B foot

and C foot organs.

I, The A fo:t organ has A 472 to 475. This was Tomky m's
pitch, as shown by Sir F, Gore Ouseley in his edition of
" Orlando Gibbons,"' and seems to have been the pitch for which
that composer wrote his Church music. It gives the mean tone

C 565 to 570, As the French diapason normal is really A 435'875
(as determined originally by M. Cavaille-Colt, and verified this

year by Mr, Hipkins in Paris, by means of a Scheibler 440), this

makes Tomkyns's pitch about three-quarters of a tone sharper

than French pitch. This is the present existing pitch of St.

Katherinen Kirche at Hamburg, The St. Jacobi organ, and
also that in the Cathedral of St. Marie, at Liibeck, is a whole
tone higher than French pitch. The great Franciscan organ at

Vienna, 240 years old and untouched, gives A 460, which is only

a semitone sharper than French pitch. These are the sharpest

existing organs I have met with. The Franciscan organ is only

used for the old ecclesiastical tone singing of the monks. This

was also possibly the pitch recommended by Prcvtoritts for church

organs, the drawing in his book (1618) giving the B pipe one

Saxon foot in length, with strong pressure of wind, and the

Saxon foot being 7 per cent, shorter than the English.

It is as well to mention in passing that the tones and semitones

here spoken of for measuring purposes, if not otherwise quali-

fied, are equal semitones, and that, near enough for such pur-

poses, an equal semitone and tone higher have 6 and \7.\ per

cent, more vibrations, and thus a quarter and three-quarters of a

tone higher have 3 and 9 vibrations more per cent. For unequal
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or mean tone temperament, a small semitone has 4I, a large one

7, and a tone 12 per cent, more vibrations. Tliese numbers are

very convenient for rou^h estimations.

The old French foot is 6 per cent. longer than the English,

hence the one-foot pipe will be a semitone lower than the

English, or about 443 to 446 vibrations. I have not met with a

case of a French organ with A 443, or the one-foot pipe on A.
But Mersenne, 1636, places the one-foot pipe on G, and this

gives mean-tone A 496 and C 593. Now the St. Jacobi organ
had actually A 491 and C 584 (equal temperament, making the

C lower), as determined by forks tuned to the pitch and then
measu-red. Hence, Mersenne's pitch, which even M. Cavaille-

CoU considered mu;t be a mistake, actually exists at the present

day.

2. The B flat foot organ, or B flat 472 to 475. This give^

A 442, C 528, on the mean-tone temperament, that is, actually

the pitch desired by the Society of Arts and not attained.

This pitch was used by Thomas Harris in the Worcester
Cathedral organ of 1666, by Ber/iard Schmidt (or Father
Smith, as he has been called), in Durham Cathedral, 1683,
Hampton Court, 1690, St. Paul's Cathedral, 1694-7, Trinity
College, Cambridge, 1708, as I have ascertained, and probably
in all his organ?. It seems to have been occasionally used by
the yordans, who seem also to have built an A foot organ

;

but my inquiries are not yet complete. It is the favourite
pitch of modern English organ builders, as I have ascertained
by measuring the pitch-pipes of seven of the principal builders
in London, which vary from C 524 to 528, at 60° F., to which
all pitches are reduced.

3. The B foot organ, or B472 to 475. This gives in
England A 422 to 425, and C506 to 512. This pitch was in
general use, from at least 1700 to 1820, over England and over
Germany. I found it in Renatus Harrises, All Hallows, Bark-
ing, 1675-7; St. Andrew Undershaft, 1696; and St. John's,
Clerkenwell (date unknown) ; in Harris and ByfieWs, St.

Mary's, Shrewsbury ; in Byjield, Jordan, and Bridge's two
Great Yarmouth organ=;, 1733-40; in Byfield and Green's, St.

Lawrence, Reading, 1771, and St. Mary's, Islington, 1772; in
Glyn and Parkei's, All Hallows the Great, Thames Street,

1749; in Schnetzler's, German Chapel Royal, St. James's Palace
(date uncertain) ; in Greenes, St. George's Chapel, Windsor,
1790; Will-Chester College Chapel, 1780; St. Katherine's,
Regent's Park, 1778 ; and Kew Parish Church (date unknown).
Glyn and Parker built the organ which Handel gave to the
Foundling Hospital, 1750, and Handel, after conducting a per-
formance of the "Messiah" there, in 1751, left his tuning-fork
behind him. This fork is now in the possession of Rev. G. T.
Driffield, Rector of Bow, and shows A 423, which is pre-
sumably the pitch of that organ. Mozart's clavier-maker. Stein,
at Vienna, 1780-90, used a fork one vibration lower, A 422,
which \\&s undoubtedly the pitch of Haydn and Beethoven,
and hence of Church music generally. It is a quarter of a tone
flatter than French pitch. This was the pitch used when the
Philharmonic Society was started in London, 18 13, and was
retained to 1826. Silbermann's organ at the Roman Catholic
Church, Dresden, w-as about a comma flatter, or A 415.

4. The^C foot-organ, or C 472 to 475 and A 495. The only
instance known to me in England is Trinity College, Cambridge,
as recorded in 1759 by the celebrated Dr. Robert Smith, its

master, in his " Harmonics." But this was after its pitch
{which was originally that of a B flat foot-organ) had been
lowered a mean tone, by sliifting the pipes, which, as he tells

us, made it agree with the Roman pitch-pipes of 1702. But the
French foot being a semitone flatter than the English, the Ver-
sailles B foot-organ (1786) had a pitch of A 396, C 474, as
shown by the fork preserved in the Conservatoire in Paris, and
lience precisely agreed with the altered Trinity College organ
and the Roman pitch-pipe. Delezenne, in 1854, was fortunate
enough to find an old dilapidated organ at the Hospice Com-
tesse, near Lille, wliich gave C 448, as near as he could measure,
agreeing well with C 443, the calculated pitch of the French C
foot organ.

Tliis seems to be the first attempt at systematically finding the
pitch of organs. The pitch of the pipes was in all cases fo'und,
when they could be actually heard, by beats with tuning-forks
made for me, to the extent of an octave, on the basis of Schei-
bler's 256, 435, 440 (which I have reason to believe perfectly
accurate), by Valantine and Carr, 76, Milton Street, Sheffield,
and I have also reason to believe that these latter forks are
not more than half a vibration wrong with Scheibler in any

case. But before my complete paper is ready I shall have veri •

fied them by eighteen otlier forks of Scheibler now being very
carefully copied at Crefeld. To hear the beats I stand thirty or
forty feet away from the organ, and hold the fork over a re-

sonance jar tuned to its pitch by pouring in water. The bellows
is first filled, and no pumping is allowed during the ten seconds
that I count. The beats are beautifully distinct, and I consider
the result to be correct within one-fifth of a vibralion.

The correction for temperature, which is most important (as

at C 500 it is more than half a vibration per degree Fahr. , to be
added for higher and subtracted for lower temperature), is found
by the following rule :—Add four per cent, to the number of
vibrations observed, divide result by 1,000, and multiply by the

number of degrees required. I have thus harmonised measure-
ments made between 73° and 45^^ F.

The rule for finding pitch from measurement was given by M.
Cavaille-CoU (Camples Rendus, i86o, p. 176), and, reduced to

English measures, is as follows :

—

Let L be the length, in English inches, of an open flue

cylindrical metal diapason from the lower lip to the open end,

and D its internal diameter, also in inches. The latter measure
is frequently difficult to make, on account of the jagged, or

"coned," or compressed, extremity. Then use the outer cir-

cumference, by wrapping a piece of paper round the pipe where
it is truly circular ; calculate tlae diameter as -j'.j circumference,

and throw off -jV inch for the thickness of the pipe, to find D,
which has to be known with considerable accuracy.

Let V be the number of double vibrations in the pipe, at

60° F., then
20080

I tried this formula with a whole octave of pipes at Green's

St. Katherine's organ, and found that the error rarely reached

one comma (or i in 80), which many persons can't hear, and
never reached two commas (or i in 40). Since a quarter of a

tone is 3 per cent, (or i in 33^), and a semitone is 6 per cent, (or I

in l6f), this gives a far better knowledge than we can obtain by
ordinary estimation of ear, without counting beats by measured
forks.

It would confer a great favour on me if any one could give

me these dimensions of old, unaltered organ jjipes for the pipe

which is nearest to twehe English inches in length, anywhere,

especially abroad, naming the place and the note, and, if pos-

sible, date and builder, or would point out any existing un-

altered old organs. Alexander J. Ellis

25, Argyll Road, Kensington, W.

The Formation of Mountains

Mr. Alfred R. Wallace asks one of our "great" physicists

to enlighten us about the possibility of the interior of the globe

"cooling more rapidly than the crust." If he will turn to a

chapter on Conduction in such a work as Maxwell's " Theory of

Heat," he will find an explanation of the principle. At p.

247 is a passage especially relating to the loss of heat by the

earth.

But perhaps even a little physicist may help our great naturalist

as the mouse did the lion.

In the first place it is of course understood that whenever it is

said that " the interior of the globe cools more than the crust,"

it is not meant that it ever becomes cooler than the crust, but

only that the interior, from age to age, goes on getting cooler

than it was before, whiLt the crust keeps at nearly a constant

temperature.

An illustration, which I think gives a good idea of this process,

may be taken from the dispersion of a crowd of persons in the

street. Suppose each person to represent a certain quantity of

heat. Then the number of persons in any space may be con-

sidered to represent its temperature, so that the crowded part will

represent a very hot space. As the people disperse they move
off the more quickly the further they get from the dense mass.-

Now draw two lines near together across the street at some

small distance from the densest part of the crov.d, and let the

space between these two lines represent the crust of the earth,

while the s' ace occupied by the crowd represents the earth's

interior, and' all beyond the outer line represents infinite space.

Then the number of people passing outwards betw een the two

lines at any particular moment will represent the quantity

of heat in, and so the temperature of, the crust. At the
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same time the number of persons remaining in the crowd will

represent the quantity of heat in, and so the temperature of,

the interior. Then it will be obvious that as the crowd disperses

the number of persons at any one time between the lines may
continue about the same (although the individuals will be
changed), whilst those in the central crowd become fewer and
fewer. This illustrates how the temperature of the crust may
continue nearly uniform in spite of the continued loss of heat

from, and cooling of, the interior.

I believe that I have long ago proved that the mere cooling of
a solid earth would not give the amount of contraction needed to

account for the observed inequalities of the surface, and I sur-

mise that a diminution of the earth's volume has been caused by
the escape of steam and gases from volcanic vents during past

ages. This view has, however, attracted more attention in

America than at home. O. Fisher
Harlton, Cambridge, December 13

Magnetic Storm, May 14, 1878

I AM inclined to think that Mr. Mance's observations (vol. xix.

. 148) upon the earth currents obser%ed at Kurrachee must be
Incorrectly reported. To agree with the obser\'ations in China,
Stonyhurst, Greenwich, and Haverfordwest, they should have
commenced at 4 a.m. on May 15, and terminated at 5 P.M. on
the same day (Kurrachee time).

It is a pity that electricians do not record these currents in

absolute units. To say that the current was equal to fourteen
Daniell cells means nothing unless the resistances present are
also given. If an earth current is observed upon a cable it is

easy to reproduce this current upon the same galvanometer with
a known resistance and a known electromotive force, and then
to exparess its value in webers or milliwebers. Thus if at Kur-
Tachee 50" were noted on a galvanometer, and one Daniell cell

reproduced this deflection through a total resistance of 125

ohms, then the current would be equal to -i- , or "008 weber

or 8 milliwebers, a magnitude which every electrician would
understand. Moreover, if the length, resistance, and general
direction of the cable or wire were given, as well as the direction
of the current itself, the difference of potential of the earth at
the two ends would be known. This if the cable were 246
•miles long, and lay due east and west, and its resistance were
3« per mile, then in "the above case

— = -008
1230

E = 9-84 volts,

which is the difference of potential of the two ends.
If simultaneous observations were made in this way at nume-

rous stations on the earta's surface, we should be able to plot out
the distribution of potential on the globe, and arrive at seme
betto" knowledge of the cause of earth-currents than we have at
present. W. H. Preece

December 20

The Derivation of Life from the North

Attention- has been called by the President of the Royal
Society to the labours of Mr. Dyer, as pointing in the case of
plants to the conclusion that their various forms have been
developed and dispersed from the north, I presume it Is recog-
nised that similar conclusions have been arrived at by Mr. A. R.
Wallace in the case of animals, Mr. Wallace points to the
pabsarctic region as the great centre of their development or crea-
tion. On reading " The Geographical Distribution of Animals "

when it first appeared, I was so much struck with the evidence
adduced, that I was tempted to write and ask him if his work might
not be said to occupy the following position in the history of
unravellmg what was formeriy the mystery of geographical
distribution. Mr. Darwin and others, including Mr. Wallace
himself, had found a caudal nexus in the case of i5land>, had
shown that the faunas of islands had been derived from that of
the nearest mainland, and in a character and degree varyint^
concomitantly with the degree of then: present disconnection
therewith. They had thus completed the necessity for "centres
of creation." Did not "The Geographical Distribution of
Animals afford the requisite evidence for carrjing this com-
mencement to its logical conclusion : for sbowmg that in their
tum the great continents themselves, or, more precisely, those

which are outlying to the central mass (which is in the north,

around the Pole), have a similar dependence, and have borrowed
their own faunas from that northern mass, in a character and
degree proportional to the dates and degree of their connec-
tion or separation from it, the islands might then be said to be
the satellites, and the great zoological regions the planets of this

system, all having borrowed their life directly or indirectly from
a single "centre of creation."

To render this still clearer to my own mind I had a map of
the worid designed on a polar projection, the northern hemi-
sphere being projected to somewhat beyond the southern tropic.

By this means the manner in which the land surface of the globe
is built around the pole is clearly seen, and the extremities of
America, Africa, and Australia, extending into the great oceans
of the world, are embraced, or nearly so. When the sub-

di\-isional regions (zoologically) of each of these great projec-

tions, and of the whole, are marked in colotu^, a succession of
zoological strata, to speak rather inaccurately, appears. By
carr)-ing an ideal section from the supposed centre of creation in

the north through either of these three great extremities, and"from
thence to the nearer, and afterwards the more remote, dependen-
cies of those extremities (remote not in point of actual distance, as

in d^;ree of connection), we pass in each case through zoological

strata of different types, until we arrive at those where no land-

mammals are to be fonnd at all. And this succession in space,

as evidenced by geography, corresponds in a rough way with the

succession in time, as revealed by geology, i. As we recede in

distance we meet with increased dissimilarity. 2. This dis-

similarity partakes of a recession in type. 3, Some of these

geographical districts seem to have their counterparts m geo-
logical periods. The Ethiopian region, as Mr. Wallace shows,
presents us with the exiled miocene fauna of Europe in the most
striking naanner. Eocene forms may be seen in its dependenc}'
of Madagascar, or in the West Indies. Highly isolated

Australia Mith its marsupials, &c., appears as if it were still

in the secondary age. Oceanic islands, such as New Zealand,

with a more beautiful climate, and more extensive surface than
Great Britain, give us no land mammals at all. In others the

reptiles "possess the land."

Mr. Wallace's plan is an excellent illustration of the com-
parative method, and shows how a careful classification leads to

the solution of historical questions connected with the causes of

that classification. Those causes are in this case comprised in

the inference that a succession of waves of life has been propa-

gated firom the north, not all of which have had an equal
extension, nor all encountered similar modifj-ing circumstances.

If these inferences are not correct, perhaps Mr. Wallace would
kindly set me right. J. W. Barry

I, Duncombe Place, York

Glaciation of the Italian Lakes

Having spent some time lately on the border land between
Switzerland and Italy, it has occurred to me that a note on some
glacial features of that r^ion may prove of interest to the readers
of Nature.
The Lake of Lugano is a rock-basin. I believe it to have

been scooped out by the glaciers which have formerly descended
from the Alps. Of this there Is abundant proof. The
crystalline rocks in their lower reaches possess the easily

recognisable outlines of roches vumtontuh, but the stratified

mesozoic rocks have lost these characters. Above Lugano and
Agno these features are very well marked, and in these localities

striation is tolerably frequent, the direction of the striae being
southerly. Along both sides of the southern extension of Moimt
St. Salvatore to Moreate, striae can be seen in a few places near
the lake-level, and the same is the case on both the Pianbello
and Generoso shores. At the southern extremities of the lake
are abundant moraine-moimds. Erratics are also present, most
being gneissose or granitic, but a few have fallen upon the

mo\-ing ice from nearer localities, as they are of dolomite.
The moraine masses are cut through by the northerly

flowing streams, but, after passing the parting between the

waters flowing towards Lake Lugano and those running into

Lake Como, there is the appearance of great destruction of the

moraines. Unfortunately I had a mere cursory glance down the

Val della Tresa, through which the drainage of the lake flows to

Lago Maggiore. It has often been remarked that in this South
Alpine lake district, the dibrh left by the glaciers is exceedingly
small when contrasted with similar regions north of that moun-
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tain chain. To every observer, indeed, this must be obvious.

Two reasons have been adduced in explanation— i. That the

glaciers have been smaller from the cold of the glacial period

not having extended over Italy, as indicated by the absence of

the reindeer and other sub-arctic species from the drift ; 2. That
denudation has been enormous. In spite of the southern ex-

posure it hardly appears probable that there could have been
sufficient difference in the size of the northern and southern

glaciers to cause this contrast, as long as the glacial period

lasted, for the vapour-laden winds from the sea must have de-

posited much of their moisture on the southern slopes as snow.
But, as the ice-age passed away, the southern aspect of the Alps
would doubtless be freed from its influence sooner than the

northern, and hence, while snow and ice reigned in the latter

area, the regions south of the mountains underwent denudation,

probably, for a vast period. I would therefore suggest that the

comparatively small amount of glacial d^dris on the southern side

of the Alps may arise from that region having been exposed for

a much longrer time to sub-aerial waste, and in particular to the

floods caused by the more rapid melting of the snows on the

southern slopes of the mountains. Geo. A. Gibson
10, Old Square, Birmingham, December 16

Electric Lighting

In the Proceedings of the Philosophical Society of Manchester
Mr. Wilde has described a new electric lamp, in which the

carbons are placed parallel to each other, as in a Jablochkoff
candle, but without any insulating material. It may not be
apparent to all why the arc always locates itself at the extre-

mity of the pair of carbons, and this, as Mr. Wilde observes,

whether the lamp be erect or inverted. The explanation is that

the current in each carbon repels the electric arc exactly as the

current in the mercury-troughs repels the connecting cross-wire

in a well-known experiment of Ampere. In Wilde's candle we
have two fixed conductors, the carbons, and a movable con-

ductor, the arc. Since the current in the arc and the current in

either carbon are one from the other towards the point of

junction of that carbon with the arc, the arc must be repelled by
the carbon. One cannot but be surprised that Ampere's ex-

periment did not suggest the discovery made by Mr. Wilde,
that the insulating material might with advantage be omitted in

Jablochkoff 's candle. J. HOPKINSON
4, Westminster Chambers, December 12

The Reproduction of the Eel

The time of spawning and the differences between the sexes

of the common eel has been hitherto unknown. Last year for

the first time in this country eels {Attguilla bostoniensis) contain-

JJig eggs were found, December 31, by Mr. Edwards, at New
Bedford, Mass., as stated by Mr. Putnam in the Proceedings of
the Boston Society of Natural History. From observations on
eels brought me at Providence, R.I. it appears that eels spawn
here in salt or brackish water from October to the end of
November, as I have found several eels containing eggs which
seemed nearly ripe, the ovary being full and large. To-day on
examining the testis of a male eel 17 inches long, the mother-
cells and sperm-cells were found, the latter numerous and lively,

from gp^oo to irjmn) i^^ch in diameter. The eggs were white, just

large enough to be distinguished by the naked eye, measuring a
little less than \ mm. in diameter. The females are larger than
the males, with the belly white, while the males are easily dis-

tinguishable by the dark bellies and a narrow silvery or golden
median stripe. A. S. Packard, Jun.

Laboratory of Brown University, U.S., November 27

AERA TED BREAD
COME remarks upon aerated bread which were made
^-^ by Dr. B. W. Richardson at the recent general
meeting of the company working Dr. Dauglish's patents
require examination. Now it is noteworthy how im-
perfect oiu- knowledge of the chemistry of the mill-
products from the cereal grains still remains. Without
such knowledge we are not in a position to dogmatise as
to the exact nutritive values of different kinds of bread.
As I pointed out in a previous article on " Real Brown

Bread," ' the statement that whole wheaten meal, bran,
pollard, &c., contain more nitrogen, and therefore more
flesh-formers than fine flour, rests upon no certain basis

of analytical fact. And if it were proved that all the
nitrogen of the most nitrogenous of mill-products does
really exist in what are called albuminoids or flesh-

formers, we cannot ignore the presence of much in-

digestible fibrous material in bran and pollard, material
which is not only non-nutritive itself, but which locks up
in an inaccessible form much of the real nutrient sub-
stances associated with it. Thus a sample of wheaten
bran, or rather, fine pollard, may refuse to give up to the
boiling dilute acid and alkali used in fibre-determinations

more than six-sevenths of its nitrogenous matter ; and
it can hardly be expected that the secretions of the ali-

mentary canal will prove successful in withdrawing a
larger proportion. Indeed, the analysis of the residues

of such foods after having been submitted to the digestive

process, has confirmed this expectation in the case of the

human subject. Moreover, while a not inconsiderable

part of the albuminoid matters of the outer coverings of

the grain thus escapes digestion from its mechanical con-
dition, there is good reason to believe that a further

portion remains unabsorbed, by reason of the rather

hurried passage of the branny particles through the
digestive tract. And the same causes which operate to

prevent a part of such flesh-formers as exist in the bran
from being utilised, affect also and in a similar way the
useful mineral substances which abound in the coarser

mill-products, as well as the oil or fat which they contain.

Now let us see what are the distinctive advantages
claimed for Dr. Dauglish's bread-making process by Dr.
Richardson. It yields a bread which is said to be " per-

fectly clean, perfectly wholesome, and completely nutri-

tious." As to the perfect cleanliness of this mechanical
process for making bread there can be no question ; it is

immeasurably superior to the barbarous and old, but, as
Dr. Richardson remarked, not "time-honoured system
of kneading dough by the hands and feet of the work-
man." And we may agree, with almost equal confidence,

in the statement that aerated bread is perfectly whole-
some. The stream of pure water charged with carbonic
acid gas vesiculates the dough, which has required
neither alum, nor blue vitriol, nor lime-water, to check
the irregular fermentation, and neutralise the sourness of

mouldy or otherwise damaged or inferior flour. But, on
the other hand, the adoption of the aerating process does
not of itself necessarily exclude all adulterations of the
bread : materials to whiten the loaf and to cause the
retention of a larger percentage of water may still be
used. As to the small loss of nutrient materials involved
in the ordinary fermentation of dough, it hardly merits
consideration. Perhaps Dr. Richardson alluded to it

because it gave him an opportunity of having a fling at

his old enemy, alcohol, of which it has been found that

a newly-baked loaf, made by means of yeast, contains
about o'25 per cent. So that a man who eats twenty
quartern loaves has therein consumed an amount of

alcohol which is commonly contained in one bottle of

port ! But if there be no really serious loss of starch

by conversion, first into sugar, and then into carbonic
acid gas and alcohol, there can be no doubt that a
number of altered products are present in a fermented
loaf, and that these are less abundant and less variable

in nature in aerated bread. But the presence in fermented
bread of larger quantities of sugar, gum, and soluble

starch than are found in aerated bread is not usually a
disadvantage so far as the digestibility of the loaf is con-

cerned. It is rather to the production of lactic acid and
of nitrogenous ferments by the use of yeast or leaven that

we should attribute the uncertain value of ordinary bread.

The quality of the yeast, too, must not be left out of con-

sideration, as some of our home and of our imported
supplies are by no means of a satisfactory character.

' See Nature, vol. xviii, p 28g.
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I may now discuss the third meritorious feature which

Dr. Dauglish regarded as a conspicuous advantage pos-

sessed by his process—a view which is now endorsed by

Dr. Richardson, We are told that "in brown bread,

which contains the envelopes or coverings of the whole

grain, the flesh-formers amount to 10 per cent., and that,

while it is possible to live upon brown bread, without any

other food, the health suffers, and death finally ensues,

on white bread alone." "The flesh-formers in white

bread amount," we are told, " to 7 or 8 per cent.'"' Now
by the use of the aerating process, a light and palatable

loaf may undoubtedly be readily made, either from the

entire rneal of crushed wheat, or from such meal from
which nothing but the long or coarse bi-an has been
excluded. Such a result cannot be secured with any
degree of certainty when yeast is used. This is quite

true. But it is not by any means an ascertained fact

that brown bread or whole meal bread contains a
larger proportion of flesh-formers than white bread
from the same wheat. If we make no deduction on
account of insoluble and inaccessible flesh-formers in

the coverings of the grain, we shall have to make
a very considerable deduction on account of nitrogenous
matters which are not really albuminoid or flesh-forming,

and which are extensively present in the coats which
form the main substance of pollard and sharps. We can
hardly attribute flesh-forming properties to the "dias-
tase," "cerealin," and other obscure nitrogenous fer-

ments which we know to abound in the coarser mill

products. Now these are the very bodies which the
aerating process enables us to include in our bread without
making it heavy, the very bodies whose presence con-
tributes most largely to raise the percentage of assumed
flesh-formers, from the 7 or 8 per cent, in white
bread to the 10 per cent, in real brown bread. Now,
although we have no absolute method of distinguishing
between the true flesh-forming nitrogenous bodies in

food-stufts and those whose value is at the best problem-
atical, yet the "carbolic acid process" which I devised
in 1873, and which has latterly been attracting a good
deal of attention, furnishes some instructive results when
applied to the various mill products of the cereals. For
instance, I found (in 1875) that pearl barley contains at
least 92 per cent, of its nitrogen in the form of genuine
coagulable albuminoids, but that ''fine dust," consisting
of the richest parts of the barley grains, though it contains
three times as much nitrogen as pearl barley, does not
contain twice as much unmistakable flesh-forming sub-
stance. A similar observation was made on comparing
the coverings of the wheat grain with the flour—93 parts
out of every 100 of nitrogen in ordinary wheaten flour
being certainly in the form of flesh-producers, while the
proportion in the entire bran sinks to an average of 72,
and sometimes touches a much lower figure. The same
result has been obtained with a large number of food
materials, in some succulent vegetables the albuminoid
nitrogen not exceeding one-fifth of the whole.

It is evident, from the preceding considerations, that
whatever be the nutritive or medicinal merits of whole-
meal bread, it cannot be definitely stated to be a much
richer food so far as flesh-formers are concerned, than
white bread made from the flour of the same sample of
wheat grain. If we deduct from the supposed 10 per cent,
of flesh-formers in whole meal bread \ox 2 per cent, because
of the existence of non-albuminoid nitrogen in the branny
particles, and because of the indigestible condition of a
small part of the true albuminoids, we leave but 8 per
cent, a proportion which does not greatly exceed the 7 or
7* per cent, usually attributed to white wheaten bread.
On some future occasion I may have a few words to

say, should the Editor of Nature accord his permission,
as to the bread question treated of in the "Dietaries of
Prisons' Report," lately presented to Parliament.

A. H. Church

ON THE COMBUSTION OF DIFFERENT
KINDS OF FUEL

OUR attention has been called to this subject on
perusing a paper read before the American Institute

of Mining Engineers. In this communication it is

attempted to be proved, that the manner in which char-
coal unites with oxygen in iron furnaces, explains its

alleged superiority over mineral coal.

The question appears to us to involve considerations
outside the mere technical limits of iron smelting. We
therefore submit the following remarks, which have been
prepared at our request, by a gentleman whose important
researches on the economic application of fuel in the
smelting of iron are known to all the world.

—

Ed.
Nature.

Prof. John A. Church, of Columbus, states, in a recent

publication, " that it is a well-known fact that under
similar conditions a ton of pig-iron can be made from
any ore with less fuel when charcoal is used than when
coke or anthracite is employed for heating." He then
discards, as untenable, all former explanations of this

doctrine proceeding either from scientific or practical

men, and maintains that "the highest carbon duty is

given by the fuel which withdraws the most oxygen from
the blast in a gfiven time."
The professor afterwards proceeds to explain that char-

coal, being highly porous, presents a more extended sur-

face to the action of the oxygen than the more compact
forms of carbon as it exists in coke or anthracite. He
then considers the effect of what is designated in the

paper as diluted oxygen on its way to the upper regions

of the blast furnace.

In this latter statement with regard to free oxygen, it

seems to be overlooked that whatever difficulty this gas
may have in attacking dense carbon, there can be no
reason why carbonic oxide, generated from coke or

anthracite, should not be as easily burnt to the state of

carbonic acid as the same carbonic oxide is burnt when
formed by the combustion of charcoal.

If it could be shown that all the carbon consumed in

the hearth of the blast furnace were in the condition ot

carbonic acid, then, no doubt, free oxygen might be
expected there, but in the presence of so vast a volume
of inflammable carbonic oxide in that region such a con-
dition of things is scarcely possible.

It is unnecessar)-, however, to occupy space with merely
speculative matter when actual analyses inform us that

in a furnace using coke, not only is there no free oxygen
at a very short distance from the tuyeres, but that there
is no carbonic acid. In point of fact the whole of the
gaseous carbon exists there in the form of carbonic oxide.

Admitting, then, the highest carbon duty to be dependent
on the law laid down in the paper, it is clear that at a
distance of two or three feet from the point where the

blast enters, the conditions in this respect of a furnace
burning charcoal or coke are the same.

Prof. Church quotes, in the course of his observations,

the results obtained from two furnaces, one using char-

coal the other anthracite, and from these he infers that

there is an " inherent difference " between the two kinds
of fuel of 900 lbs. per ton of iron in favour of charcoal.

This figure is a mighty one when it is considered that the

charcoal actually consumed for each ton of pig is under
1,800 lbs.

Somewhat inconsistent with this conclusion is the in-

stance quoted of a Lake Champlain furnace, where the

consumption of anthracite has been reduced nearly 25
per cent, below that quantity which formed the basis

upon which the " inherent difference" was estimated.

The paper further recommends as a reasonable con-
sequence I f the superiority of charcoal over coke, that

iron manufacturers should, as far as possible, imitate the
physical structure of the former in the produce of their
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coke ovens. Cur "perversity" in preferring hard to soft
coke is condemned, and we are invited to put reason in
the room of traditions which have not " one recorded
fact to sustain them.'

'

My attention, as an iron-smelter, was drawn to the very
small consumption of charcoal in a certain instance quoted
by Prof. Tunner, of Leoben, and being unable to recon-
cile his experience with my own observations, I obtained
from this respected authority further confirmation of the
exactness of his figures. Along with this he kindly re-
peated his analyses, including one not given in his
original paper, viz., that of the gases taken on leaving the
furnace, in other words, after they had completed their
work.

_
Other investigations prevented my examining the ques-

tion at the time with that attention it deserved, and I con-
cluded, upon other grounds than those advanced by Prof.
Church, that there was some actual difference in the
mode in which charcoal effected the reduction of at least
so7ne ores.

In this I now think that I was mistaken, and I will
endeavour to prove that the author of the paper commits
a grave error in comparing two blast-furnaces working
upon different kinds and quantities of ores and flux used
in the production of pig-iron, I will also attempt to
demonstrate that the use of hard coke, held to with such
" singular perversity," can be maintained by "reason " as
well as by " tradition."

Carbonic oxide, as is well understood, is the chief
reducing agent in the smelting of iron, and for our present
purpose we may regard it as the only substance which
deprives the metal, as it exists in ores, of its oxygen. The
carbonic acid which is formed by this deoxidising action
possesses a tendency, at certain temperatures, diametri-
cally opposed to that of the lower oxide of carbon—it

reoxidises the iron.

This conflicting property of the carbonic acid is kept
in check, in iron smelting, by the presence of carbon in
the form of its lower oxide, being about double that
which is present in its highest form of oxidation.
When I came to examine the ratio in which the carbon

in these two conditions existed in the escaping gases, as
described privately by Prof. Tunner, I observed that they
agreed very nearly with that which I imagine constitutes,
in furnaces using coke, a state of equilibrium between the
gases and the ore in the process of reduction.
Now no one will dispute that when two pounds of

carbon are burnt to the state of carbonic oxide and one
pound to the form of carbonic acid the quantity of heat
is the same, from whatever source the carbon itself may
be derived.

If, after having determined a perfect resemblance be-
tween the extent to which the fuel has been oxidized, in

the furnace, when using charcoal and using coke, we find
that there is no difference in the amount of heat wasted,
it is time to consider whether the pig-iron itself, obtained
by means of these two kinds of fuel, may not require very
different quantities of heat for its production.

It may be here stated that the Cleveland furnaces in

England, with which I compared those of Carinthia, were
consuming 21 to 22 cwts. of coke against 14 or 15 cwts.
of charcoal used in the latter per ton of iron. The weight
of the slag produced in the former was very much the
larger of the two. The additional heat absorbed in
fusing this substance was further augmented by that re-

quired for the decomposition of silica and phosphoric
acid, the bases of which are found more largely in Cleve-
land than in Carinthian pig. The diminished quantity
of fuel burnt in the charcoal furnaces reduces very greatly
the weight of gases, and this consequently lessens the
amount of heat carried away through their instrumentality.
The following figures exhibit the number of centigrade

heat units required, according to my calculations, per
unit of each kind of pig-iron referred to.

Cleveland Carinthian
ron.
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the great Papuan subregion, that has hitherto appeared.

At the same time the authors have not attempted to make
a perfect faunistic work of it. Only such species as are

represented in the collections made by the Italian travel-

lers, Beccari and D'Albertis, on their various joint and
several expeditions, and in the collections sent to Genoa,
by Herr Bruijn of Ternate are enumerated in the list. On
the other hand the mass of these collections is so great

—

consisting of 3,000 examples from 44 different localities,

and the series thus brought together is so much more
nearly perfect than that which any other authors have had
before them—that the result has been to give us an ex-

cellent idea of the general character of the reptiles and
batrachians of this division of the earth's surface. Let
us, therefore, look through the pages of Messrs. Peters and
Doria's excellent memoir, and see what general views we
can obtain from it as to the peculiarities of this little-

known branch of the Papuan fauna.
In the first place, land-tortoises are few in the Papuan

sub-region. Our list contains but two species, one from
Amboina and Celebes, the other from the southern ex-
tremity of New Guinea, and very doubtfully distinguish-
able from an Australian species,

Crocodilians are also scarce. The series contained ex-
amples but of one species

—

Crocodilus porosus—which
extends from India into Northern Australia.
Of lizards, besides the monitors, of which genus not

less than 16 species are contained in the list, the great
mass are Skinks, Geekos and Agamids. As in Australia
the Skinks are especially numerous, upwards of 30 species
being represented in the series, of which 8 are now de-
scribed for the first time.
The ophidians are also well represented in the Papuan

fauna, the series examined by our authors affording ex-
amples of 54 species. Amongst the Boas Liasis and
Chondropython are characteristic Papuan forms, whilst
the Australian Morelia also extends into New Guinea.
But no greater sign of the essential unity of the Australian
and Papuan faunas can be shown than the presence in

New Guinea of the three Elapine genera, Diemenia,
Pseudechis and Acanthophts, all characteristic forms of the
Australian continent. At the same time the presence of
an Ophiophagiis in New Guinea, proves that an intruding
element from the north has reached thus far.

About 20 batrachians close the list, amongst which
Limtiodytes and Hyla seem to be the most prevalent
genera. The Australian Pelodryas carulea is abundant all

through the sub-region. A new and very singular form
obtained by Beccari in the interior of New Guinea, near
the river Wa-Sampson is characterized, as Sphenophrytie
cornuta, and a second, obtained, by the same explorer
on Mount Corfak as Xetiobairachus ophiodon. The
latter shows some points of affinity to the Australian
Myobatrachus.

Seven excellent lithographic plates illustrate some of
the rarities described in this memoir, and two maps are
added to show the exact localities where the collections
were found. The maps we see with great pleasure, as in
our opinion no zoological work of a faunistic character
can in these days be considered complete without such an
appendage.

THE METEOROLOGICAL SOCIETYLECTURES
A COURSE of six lectures on meteorology was recently
^^- delivered under the auspices of the Meteorological
Society at the Institution of Civil Engineers. The purpose
of these lectures, we believe, is to spread a knowledge of
the known facts and principles of meteorology, and in
tliis useful mission we cannot but wish the Society every
success. We here give abstracts of two of these lectures,
by Mr. J. K, Laughton and the Rev. W. Clement Ley.
The subject of Mr. Laughton' s lecture was—

Air Temperature, its Distribution and Range

After calling attention to the importance of climatic knowledge
the lecturer dwelt on the fact that though all heat as affect-

ing climate emanates directly or indirectly from the sun, tem-
peratures have but little relation to latitude except when the
distances are very great. He illustrated this by reference to
isothermal and isabnormal maps, and went on to speak in some
detail of the several causes of the disagreement between isotherms
and parallels of latitude. Locally there is a very great difference

between the temperatures of adjacent localities on account of the
sunny aspect or sheltered situation of some as compared to
others, as is found in an extreme degree in such places as
the Undercliff of the Isle of Wight ; but geographically, a
cause of very considerable importance is the nature of the
soil. The air over sandy or sterile ground is heated by direct

contact and by radiation, to a degree farfin excess of what hap-
pens to air resting on grass-grown or verdant plains ; heat pro-

ceeding from an obscure source is unable to escape through the
air, just as obscure heat-rays may be caught and accumulated
in a closed conservatory or in a glass-covered box, so that the

air may be raised to a very high temperature : several instances

are on record of a temperature of 130° F. being observed under
such circumstances. On the other hand, when the solar heat
falls on ground, whether grassy or snow-covered, that wiU not
easily part with it, the air may remain cool, or even cold ; as is

found in our everyday experience in summer of the pleasantness

of a field path as compared with a high road j and as is shown
more markedly by the great power of the direct rays of the sun
in the Arctic, or at elevated stations in the Alps or Himalayas,
whilst the snow is Ijnng all around, and the temperature of the
air is far below freezing-point.

But greater far than the effects of differences of soU are the
effects of ocean currents, which warm the air to an almost
incredible degree. Mr. Croll has calculated that the surface-

water of the North Atlantic, if deprived of the Gulf Stream,
would be reduced to a temperature very far below freezing-

point ; that the heat which the Gulf Stream disperses into the

superincumbent air would, if converted into power, be equal to

the united force of some 400 millions of ships such as our largest

ironclads. This heat, thrown into the air, is wafted by the
south-westerly winds over the north-west of Europe, and very
largely over our own country. It is this that makes the extreme
difference between the climate on this side the Atlantic and that

on the other, that gives us green fields and open harbours
during the winter, whilst in Labrador or Newfoundland they are
buried in snow or choked with ice.

The carrying power of water is so great as compared with
that of air that the climatic effect of winds heated by contact

with hot earth is relatively small. The scirocco of the Meditei?-

ranean, a wind heated over the great African desert, has often

been referred to as the "snow eater" cf Switzerland, This
has been proved to be a mistake. The snow-eating wind of
Switzerland is a wind from the Atlantic, warmed by the Gulf
Stream, and rendered dry and hot by the condensation of its

vapour as it passes over the mountains. Similar winds ha%-e

been observed in many different parts of the world—in New
Zealand, in Nonvay, in Greenland, and in North America,
where their peculiar dryness, carrying off all mobtiure, renders

the grass so inflammable that the smallest accidental spark lights

up a fire which may spread over a coimtry, and is thus the true

cause of those immense prairies whicli are a distinctive feature of

North American geography. But such hot winds are quite dis-

tinct from such winds as blow from the Sahara, or the Stony
Desert of Australia, or from many other sterile tracts of country ;

winds which are merely the escape of air heated to an extreme

degree by contact with the burning soil. These hot winds are

for the most part merely disagreeable ; but «old winds are very

often dangerous ; in the North-Western States of America a
cold wind, ushering in a violent snow-storm, caused the death of

more than 300 people in January, 1873 ; and in many other

localities, a cold wind bringing in a sudden fall of temperature

through 40 or 50 degrees, is always a cause of grave anxiety. Our
English " Blackthorn Wmter" in April or May is only one, and

a subdued instance of the ill-effects of such cold spells.

The presence of moisture in the air, by checking radiation

firom the ground by night, or diuring the winter, softens the rigour

of the seasons, makes the summers less hot, the winters less

cold. It is this that constitutes the difference between "msular"
and "continental" climates; it is the want of the vapour-

screen which causes " excessive " climates such as we read of
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in the far east, where, as near Khiva, a summer of more than
tropical heat is succeeded by a winter of Arctic rigour. In a

very extreme degree the climate of Astrakhan contrasts with that

of Fuegia, and yet the mean temperature of the two is about

the same ; but in the one the seasons are excessive, in the other

the difference is but small. The difference in the products of

the two countries is thus very great : on the one hand, plants

requiring great heat, but able to withstand the cold, on the other

plants of a more tender nature which can flourish with a very
moderate amount of warmth ; in the one grapes and corn, in the

other fuchsias and veronicas.

In studying climate it is therefore necessary to observe not
only the greatest heat and the greatest cold, but also the mean
temperature. These can only be observed by means of thermo-
meters, for personal feelings may be the effects of many other
causes—of wind or evaporation, or state of health, or pecu-
liarity of constitution, and are absolutely no index to the state of
the air temperature.

The lecturer then proceeded to speak of the different kinds of
thermometers, several of which were exhibited, and of the
several stands for sheltering them. The Meteorological Society

. has decided positively in favour of the Stevenson stand, and
directs its observers to record the temperature at 9 a.m. and
9 P.M., as well as the highest and lowest, as registered by the
maximum and minimum thermometers. He then described some
novel and ingenious contrivances for automatic registering, such
as the "turnover" of Messrs. Negretti and Zambra, and the
" chronothermometer " of Mr. Stanley, and concluded by point-

ing out that these instruments were but a means to an end, and
Ihat the study of climate was the study of nature in one of her
most beautiful and most varied aspects.

Mr. Ley's lecture was on

Clouds and Weather Signs

The lecturer dwelt, in the first place, on the unsatisfactory

condition of this portion of meteorology, as contrasted with
those branches of the science in which instruments are em-
ployed. The great impediment to our progress arises from
the fact that cloud-observation is, in large measure, an in-

<:ommunicable art, requiring a special training of the eye.

Specimens of the objects of study cannot be exhibited, neither

is it possible, in illustration of the subject, to refer to types
of cloud depicted in the well-known paintings of the best

artists, because the latter, aiming at the production of atmo-
spheric effects, employ the materials most easy to handle, which
are commonly the least typical cloud-forms. The old classifica-

tion and nomenclature of clouds is highly unsatisfactory, having
been framed at a time when the relation of wind and weather to

the distribution of barometric pressures was unknown ; and with
this relation the forms and movements of the clouds are inti-

mately connected.

As regards configuration, clouds seem naturally divisible into

two groups, those which arrange themselves in layers, whose
vertical diameter is small as compared with its horizontal, and
those which assume spherical or hemispherical shapes ; and this

division is related to certain physical conditions of the atmo-
sphere and of the earth's surface beneath the cloud. It is, how-
ever, essential that we should possess some name or system of

names to distinguish those clouds which are conveyed by the

upper currents, and the term cirrus, with its compounds, must
be more closely restricted to this class of clouds than has yet

been done. From the use of weather-maps a new science of the

winds has originated, on which all attempts at weather fore-

casting must be based. The movements of the upper clouds
afford most valuable information concerning the distribution and
movement of the areas of high and low barometric pressure.

Rules by which this information may be interpreted, based in

great measure on a former investigation by the lecturer,^ are
somewhat complex, and cannot well be given in a brief resumS
like the present.'^ It may be sufficient to explain that in the front

of an advancing barometric depression there usually extends a
bank of the halo-producing cirro-stratus, the exterior edge of
which is, roughly speaking, a parabola, the focus of which lies in

the line about to be traversed by the centre of the depression.

On the right-hand of the centre this bank or sheet is abruptly
broken and is succeeded in the rear by local shower-clouds. On
the left-hand the sky commonly continues overcast, but the cloud-
'" Kelation between the Upper and Under Currents of the Atmosphere

around Areas of Barometric Depression." Quart. Joum. of Met. Soc.
•rol. ill. p. 437.

* The lectures will shortly be published.

plane gradually descends until little is to be seen but low stratus.

A backing of the upper current takes place until after the centre
of the depression has passed. In whatever direction a depression
is advancing the same characteristic phenomena are observed.
Thus changes in the clouds indicate to us probable alterations of
wind and weather.

While the nimbus, which exists in the front of a depres-
sion, first makes its approach evident by changes in the higher
cloud-strata, the process of nubification is the converse of this

in those local showers which commonly occur on the right-hand
and in the rear of a centre of depression, and therefore when
the barometer is rising or just about to rise. These latter are

developed in an upward direction through the formation of cumu-
lus. The precipitation which occurs in them—always preceded
by a change of appearance in the domes of cloud, which assume
a soft and cirriform aspect—is attributed to the neutralisation of

electricities as the summit of the cloud passes into a higher

region ; but there are important differences of appearance
between those cumuli which are likely, and those which are

unlikely, to undergo this transformation,

A physical explanation is given of the ordinary weather signs

derived from the colours of the sky, from "visibility," and from
unusual refraction. Attention is invited to some peculiar types

of cloud, especially to a very elevated turreted stratus, often erro-

neously termed cirro-cumulus, occurring with high temperature

on the south-western borders of anti-cyclones, a forerunner of

thunderstorms. The formation of the low-level stratus and
of the fog which usually prevails in our winter anti-cyclones,

seems to be due to a downward movement of the air at a time

when the earth's surface is colder than the atmosphere at a slight

elevation above it.

In the course of this lecture sketches of some of the more
definite varieties of cloud, with arrows indicating the direction

of the currents, and a diagram showing the movements of the

upper currents, and the prevailing cloud-types around areas of

depression, were exhibited by the aid of the oxy-hydrogen lime-

light.

THE MOTION OF A LUMINOUS SOURCE AS
A TEST OF THE UNDULATORY THEORY
OF LIGHT

I. A LTHOUGH the undulatory theory of light may
XJL now be considered as completely established,

still any confirming test of a physical theory is in itself

interesting as a fresh illustration of a natural truth.

Considering how at one time crucial tests of this theory

were sought after, it Avould appear perhaps rather an

anomaly that attention should apparently not have been

given to the effect attendant on the motion of a luminous

source as a test between the two rival (undulatory and
corpuscular) theories, and that more especially as the

test would appear to be in principle a simple and de-

cisive one. I should have considerable diffidence in

directing attention to this point, but no record apparently

exists of experiments proposed or attempted with this

view. It might be said that the possible existence of

practical difficulties in the way of carrying out the test

may account for this ; but then practical difficulties are

seldom allowed to stand in the way, if a theoretic prin-

ciple be correct ; and, unless a thing were seriously pro-

posed and discussed, no attempt would be made to sur-

mount the difficulties that might exist in the way of

carrying it out. Sir John Herschel, as far as he touches

on this point, would appear to have had the idea that

such a test between the two theories could not, in prin-

ciple, be applicable ; for he says (" Outlines of Astro-

nomy," p. 214), speaking of the effect attendant on the

motion of a luminous body, "The effect in question,

which is independent of any theoretical views regarding

the nature of light, .... &c." It is true he mentions

afterwards, in a foot-note, a difference in the effect in

the case of the two theories as regards the velocity of

light, in the case of a luminous source moving directly

towards or from the observer ; but the following funda-

mental difference in the case of the two theories appears

not to hare been taken into account.
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2. For the sake of precision we will take a special

example. Suppose a luminous source with such an
adjustment as to emit a parallel beam of light,^ and let

the luminous source be supposed put in motion in a

direction at right angles to the path of the beam. Then
on the basis of the corpuscular theory (according to which
light consists of projected particles) since the particles or

corpuscles, according to the laws of motion, partake
necessarily of the motion of the body emitting them ; so,

therefore, if the corpuscular theory were true, the path of

the emitted beam of light would be exactly the same in

direction as if the luminous body were at rest. So, there-

fore, if we imagine a screen of the same breadth as the
luminous beam to be placed at a distance, so that this

screen is exactly illuminated when the luminous source is

at rest, then (according to the corpuscular theory) this

screen would also be exactly illuminated when both it

and the luminous source were put in motion with equal
velocities (in parallel paths) in the same direction.

3. This, however, will not be the case if the undulatory
theory be true, for it is a known fact that waves emitted
in a medium do not partake of the motion of the body
emitting them. For when once a wave has left the body,
the wave is dependent solely on the medium for its propa-
gation and is not influenced by the motion of the body
one way or the other. It follows, therefore, that in the
case of a moving luminous source emitting waves trans-
versely to its path, the waves forming the parallel beam
will be left behind, or will not partake of the motion of the
luminous source. The waves will form a slanting track
of light which will no longer strike exactly the opposed
distant screen, but will fall somewhat to the rear of it.

The luminous beam which, when the screen and source
were at rest, was exactly eclipsed or intercepted by the
screen, will (when the screen and source are in motion)
commence to escape behind the edge of the screen, or
the eclipse will no longer be total.

4. Here, therefore, we should have in principle a simple
and decisive test between the two theories, provided iin-
superable practical difficulties do not stand in the way of
carrying it out (for which object probably various methods
would suggest themselves).

In order to contrast further the ditferen*: effects that
would be produced in the case of the two theories (cor-
puscular and undulatory), we may consider various
possible cases of relative motion, also the effect when the
beam is received directly in a telescope, or in the eye.
We have ah-eady considered the case where the beam is

observed objectively (by the use of a screen), which we
may call Case I.

5. Case II.—We may now consider the case when a
telescope 2 is used. We will take the above example of
a luminous source in motion, emitting a parallel beam of
light at right angles to its path, and we will imagine that
this beam is received in a distant stationary telescope,
placed normal to the path of the moving luminous source,
so that the beam flashes down the axis of the telescope
at the instant of the passage of the luminous source.
Then we have to compare the effects produced in the
case of the undulatory and corpuscular theories. On the
undulatory theory, waves emitted by a luminous source do
not partake of the motion of the source, so that at the
instant when the wave of the beam (singling out a parti-
cular wave) flashes down the axis of the telescope at the
moment of passage of the luminous source, the source
will have akeady moved on a distance from the point
where the wave left it, this distance representing that
traversed by it during the time the light took to pass from
the source to the telescope

; and the source is therefore
seen out of its true position by precisely that amount.

necZr,^°.°*'k"
a j}ara//r/ beam of Ught for sImpHcity, though it is netnecessary to the principle.

«- j> &

alon^tc*^^* '''I
'^'^" produced by aberration is the same with the eye

Ka?e%^=.W» ,t'*'!r^°P^'^"'-'*^P''=*'"'° consider the lattei, as its largerscale enables the effect to be visualised better

This is perfectly evident, and the correction for this error

in the estimate of position (of the value above indicated)

constitutes the well-known "equation of light."

6. We have now to consider what takes place on the

corpuscular theory. Here the projected corpuscles will

partake of the motion of the source. Singling out, there-

fore, one of the corpuscles that flashes down the axis of

the telescope at the instant of the passage of the luminous
source ; this corpuscle will possess the transverse
velocity of the source that emitted it, and therefore the
corpuscle will not pass straight down the axis of the
stationary telescope, but in its passage will deviate late^-

rally from that axis. The telescope would accordingly
have to be inclined in order that the corpuscle might
pass along the axis. This deviation of the corpuscle

from the axis of the telescope will cause the luminous
source to be viewed out of its true position, and it is

easily seen that this visual error in the estimate of the
position of the source on the corpuscular theory is pre-

cisely the same in amount as the previous error (due to

a different cause) on the undulatory theorj'. Indeed, the
error on the corpuscular theory is simply a case of

"aberration" due to the relative motion of the telescope

and light), and the correction for it, according to known
principles, is the same as the other correction on the
undulatory theor}', termed " equation of light."' It is a
remarkable fact, therefore, that though the path of the
light in its transit is very different in the case of the two-

theories, the visual error in the estimate of the position

of the object is the same, so that this error cannot itself

serve as a test between the two theories. There is, how-
ever, one marked distinction between the two theories ;

for while on the undulatory theory a position of the
telescope normal to the path of the moving luminous
source, causes the flash of the beam to pass down the
axis of the telescope ; on the corpuscular theory, on the
other hand, the telescope has to be inclined in order
that the flash of the beam may pass down its axis. Here,
therefore, we have a definite physical effect serving as a
point of distinction between the two theories.

7. Case III.—We will now take the case when both
the luminous source and the distant observer are iiv

motion, moving with equal velocities in parallel paths
alongside each other in the same direction. Here on
the corpuscular theory, in which case the corpuscles par-
take of the motion of the source, since the whole system
therefore moves with equal velocity, the whole systera
will therefore be relatively at rest ; so that the light will

pass across and enter the telescope just as it would have
done if everything were at rest, or there will be no pecu-
liarity in the passage of the light whatever on the corpus-
cular theory. It is widely different on the undulatory
theory, for here the beam of light passing between the
source and tffe telescope will be left behind in the medium,
and therefore in the first place, the moving telescope, in

order to catch the parallel beam, will have to be placed
back a certain distance in the rear ; for since the light

takes a slanting track between the source and telescope
(the degree of slant depending on their common velocity),

the telescope to intercept the light, can no longer be
placed exactly opposite the luminous source. The dis-

tance the telescope wll require to be placed back evidently
must be equal to that traversed by it during the time the
light takes to pass from the source to the telescope.

Secondly, the light on the undulatory theory will suffer

aberration in passing along the tube of the telescope,

owing to the latter being in motion relatively to the light;

no such aberration taking place on the corpuscular theory,

since the corpuscles are moving at the same velocity as
the telescope. Thirdly, on the undulatory theory, there
will be a correction necessarj-, due to the motion of the
luminous source ("equation'of light"); such correctioa

not being required on the corpuscular theor)', since on
that theory the light emitted partakes of the motion of
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the source. But it is a curious fact that the two errors

occurring on the undulatory theory (" aberration " and
''equation of light ") happen precisely to counteract each
other ; so that therefore the luminous source is seen in

its true position, i.e., in the saine position as by the cor-

puscular theory. The fact of the two errors compensating
each other therefore prevents this occurrence of error

from servang as a visual test between the two theories.

There is, however, a distinct objective difference between
the two theories in this case, as regards the position of

the telescope (previously referred to) ; but before recurring

to this, we may consider more closely the mode in which
the above compensation of the two errors is brought
about.
. 8. It is well known that the effect of the error termed
"aberration" is to make the luminous source appear
forwards of the position it occupied when the wave left

it, and this by an absolute amount equal to that traversed

by the telescope during the time the light took to pass

from the source to the telescope. But from the fact that

the luminous source is in motion, the latter is actually at

the time of observation situated forwards of the position

it occupied when the wave left it, and by precisely the

above amount (since the source is moving at the same
velocity as the telescope). Hence the two errors will

precisely compensate each other, and the luminous source

will be seen through the telescope in its true position, i.e.,

in the same position as by the corpuscular theory. But it

is important to note that on the undulatory theory, the

telescope, in order to receive the parallel beam emitted by
the luminous source, must be placed not opposite the

source, but somewhat backwards, to make up for the

slanting track of the beam attendant on the motion of

the luminous source. On the corpuscular theory, on the

other hand (where the track of the beam of light is normal
to the line of motion of the source), the telescope must be
placed opposite the source in order to catch the beam.
The /^^///<7« of the telescope in the two cases therefore

constitutes a distinct physical difference between the two
theories, which might serve as a test.^

• 9. The above considerations may suffice to show in a

simple manner that important differences exist in the

effects attendant on the motion of a luminous source on
the corpuscular and undulatory theories of light, and that

these differences would be in principle cB-'pahlt (supposing
practical difficulties surmounted) of constituting a simple

and decisive test between the two theories,

S. ToLVER Preston

GEOGRAPHICAL NOTES
The Paris Geographical Society held last Friday its

annual December meeting, at its hotel, un^er the presi-

dency of Admiral La Ronciere le Nourry. The report of

the progress of geography was read by M. Maunoir, the

Secretary. M. de Ujfalvy delivered an address on the

region of Central Asia which he visited, and which may
be termed the extreme frontiers of the Russian empire,

dnd which are just now attracting so much notice. This
traveller will soon come to London to give the same
address before the Royal Geographical Societj'. His
exploration was made at the expense of the French
Government. On the following Saturday a banquet
took place at the Continental Hotel. The usual

tbasts were given. After dinner M. de Lesseps, who
is very likely to be nominated president of the

Society for 1879, ^t ^^^ April meeting, gave some
account of his visit to Tunis with Capt. Roudaire, in

^ The fact pointed out by Sir John Herschel in regard to the difference in

the velocity of light on the undulatory and corpuscular theories, in the case
oiF a luminous body moviug directly towards or from the observer, would
appear alsD to be worthy of remark. It is evident, for example, that in the
case of a luminous body moving towards the observer, the velocity of light

would add itself to that of the body on the corpuscular theory ; but the
velocity would be unaffected on the undulatory theory.

order to investigate the conditions of the creation of the
new Saharan Sea. M. de Lesseps described the whole
scheme as being easily practicable for a sum of not more
than 60,000,000 of francs. He said that the French
extension telegraph system was extending all over Tunis
and Tripoli, and that Arabs were accustomed to follow
the telegraphic line as their camels travelled at a quicker
rate when following its track. He intimated that the
Egyptian telegraphic system was extending to the equator,
and that he advised M. Cochery, the Director of French
Postal Telegraphy, to extend it all orer Sahara up to
Senegal.

Petermann' s Mittheilungen (for so it will continue to
be named) for December contains a long and careful
account of Chartography at the Paris Exhibition

;

Dr. Carl Martin contributes a paper, based on Chilian
sources, on the Chonos Archipelago, which is accompanied
by a map. An excellent paper on the present condition
of Afghanistan (with map), is contributed by Herr F.
von Stein. This number, besides the usual table of
contents to the volume, contains a complete alphabetically
arranged index to Dr. Behm's useful monthly summaries.

We have received a specimen of the first number of
one of those stupendous geographical works of which
the French are so fond, and the best example of which is

Elisde Reclus' "Gdographie Universelle." Indeed, the
new work announced seems to have pretty much the
same object as that of Reclus, though the method is

different. The new work is to be issued by the Librarie

des Connaissances Utiles, and the author is M. Charles
Hertz. Its title is " La Gdographie Contemporaine
d'apres les Voyageurs, les Emigrants, les Colons, les

Commergants." It will consist of ten series of from
three to five volumes each. We trust the publishers
will find subscribers patient enough to wait for the end.

There will be from 600 to 800 maps and hundreds of

illustrations, and the work will be issued in weekly parts.

We calculate it will take fifteen years to complete.

Judging from the specimen, a good deal of narrative

and adventure will be introduced into the work, and that

it will be at least as entertaining as instructive. The
first series will deal with polar and maritime expeditions,

the second with Africa, the third with Asia, the fourth

with Australia, and the fifth with means of communica-
tion, geographical societies, &;c. The other five series

will be devoted to a description of the nations of European
origin and their enterprises over the globe. It is a grand
scheme.

Dr. TholozAN, physician to the Shah of Persia, is

organising a scientific exploration of the province of

Khuzistan, the southern province of Persia. The expe-
dition will start from Bassorah on February i next.

NOTES
The Corporation of the City of London having determined

to identify themselves with the movement by the Livery Com-
panies of London for the advancement of technical education,

on Thursday last elected the following to serve on the Board of

Governors of " The City and Guilds of London Institute for the

Advancement of Technical Education " :—The Lord Mayor

ex officio ; the Recorder, ex officio ; Aldermen : Sir Thomas

Dakin, Knt. ; Sir Robert W. Carden, Knt. ; Mr. William

Lawrence; Sir Francis W. Truscott, Knt.; Sir Wm. A.

Rose, Knt., F.R.S.L., F.R.G.S.; Simeon C. Hadley ; Com-

mon Council: Mr. Joseph Beck, F.R.A.S.; Mr. W. Bas-

singham; Mr. J. L. Shuter, F.R.A.S. ; Sh C. Reed, Knt.,

LL.D., F.S.A., Dep. ; Mr. George Shaw; Mr. J. Edmeston;

H. Lowman Taylor, J.P., Dep. ; S. E. Atkins, Dep. ; Sir

Jno. Bennett, Knt. ; Mr. Henry Greene ; ]Mr. John Faulkner

;

Mr. Thomas Waller.
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LA5T week Dr. Gladstone read an important paper at the

Society of Arts on science teaching in elementary schools. He
visumed, first, that it is not good that poor children should go

forth into the world in gross ignorance of the material objects

aoiong which they must always live and work ; secondly, that

ii is far from desirable to \xy to make scientific men and women
of boys and girls of twelve and thirteen years of age. " This

-irth," Dr. Gladstone said, «"i3 our dwelling-place, from the

; -adle to the grave ; our bodies are the complicated machines,

:> wonderfully made, by which every action of ours is per-

armed; the sun, clouds, and atmosphere influence us every

ay ; the animal, vegetable, and mineral kingdoms are ready to

.eld us their supplies ; and the great mechanical and chemical

rces, with heat, light, and electricity, are ready to be our

er\'ants if we do not allow them to become otir masters. Every
-lan, also, in his handicraft or trade, as weU as every woman in

er domestic duties, has to deal with some facts and objects of

ature specially connected with them." Dr. Gladstone then
roceeded to point out the present state of the question, show-
-g that very much yet remains to be done ere science takes the

.ace it ought to occupy in our elementary schools, though the

r.ergetic London School Board is doing much to give science-

caching an established place in the schools under their charge.
He referred to the universality of science instruction in Germany,
^nd expressed a hope that a "knowledge of common things"
ould soon take its place alongside of the older subjects in all

: ur elementary schools.

We are glad to learn that the health of Prof. Hoffmann, the
ell-known chemist, is now completely restored, and that he is

gain among his pupils.

M. Flammariox writes to us in reference to a note from a
: : rrespondent last week, that the subscription he is organising

; mainly for the purpose of founding at Paris a free observatory
created by private means, on the model of those which exist in

England. It is desired to establish in the observatory the most
werful instrument which the funds wiU enable to be con-

;t!-ucted. This instrument is intended above all for the physical

investigation of the planets, and particularly of the moon, "the
vital state of which," M. Flammarion writes, "may thus be
definitely settled. It is not proved," he says, " that the moon is

a dead planet, but the progress of optics appears to me to be now
such as to justify a serious investigation for traces of life upon
it ; in fine, to settle what opinion ought to be held on the ques-
tion of the habitability of the moon."

The September number of the MuiaalogUal Magazine and
Journal of the Mineralogical Society of Great Britain and
Ireland contains three original papers. Mr. Sorby gives a few
test-experiments of his new method of determining the refractive
indices of mineral plates, which will hardly be new to readers of
Nature. Prof. Heddle continues his papers on the geognosy
of Scotland. The present one is almost entirely occupied with
the geolog)- of the Island of Fetlar, and gives several analyses of
the minerals found in its different rocks. Prof. How's contri-
bution to the mineralogy of Nova Scotia is mainly taken up with
mordenite and some altered nodules found at Cape Split ; the
rest of the paper is not much more than a list of localities. Ten
pages are taken up by verj- poor abstracts from the Zeitschrift
fur JCryslallographie &nd other periodicals, which are far inferior
to those published in some of the weekly joiHuals. Most of
these are by a genUeman vho may be a mineralogist, but is

scarcely a cr>staUographer. He is grandly impartial as to nota-
tion, apparently following the authors in using either the Mil-
lenaa or Naumannian. When using the former he often forgets
to state the system in which the mineral crystallises. When the
latter is used ia an English- mineralogical journal,, the least we

can expect is to have ther Millerian equivalents given side by
side with the Naumannian symbols. The conversion is not diffi-

cult, and tables for the purpose are given in all the text-books.

Near the end is an abstract by the editor of a flattering notice of

his own book, the good taste of which is obvious. We find it

difficult to think that a magazine so indifferently conducted can

prove either a commercial or a scientific success.

Captain Howgate has sent xis some of the results of the

preliminary United States Arctic Expedition in the Florence,

in the shape of reproductions of photographs and of drawings

by the Eskimo. The latter are rude, but vigorous and amusing,

and show the well-known talent of the natives for drawing.

Experiments on the electric light, with Jablochkoff candle^,

have been tried at Ha\Te, and, in consequence of the frequency

of maritime collisions, are attracting much notice from seamen.

The Breeze, one of the British mail steamships, was stranded a

few days ago, when trying to enter the Calais port, owing to the

prevalence of fogs. This accident would not have taken place

if an electric light had been placed at the end of the jetty, as

had been proposed. It is said the matter has been reported to

the French Minister of Public Works. The electric light expe-

riments in the Avenue de I'Opera and in front of the Palais

Legislatif are to be continued up to January 15, but at the ex-

pense of the company, the Municipal Council having refused to

pay more than the sum which would have been spent by them if

the streets had been lighted with ordinary gas.

The question of "reserves" for the aborigines having been

recently raised in the Queensland Legislature, it has been recom-

mended that the system of the Durundur reserve should be

extended, as there are many other places where it might be

advantageously tried.

We have received from Messrs. De la Rue several specimens

of their diaries, which are marked by all their usual elegance

and usefulness. Much valuable information is prefixed to several

of the diaries, though we still regret the absence of some of the

astronomical iiiformation which used to give them a distinctive

value. Messrs. Letts have also sent us a number of their various

forms of diaries, the marked feature of which is their utility.

They are of all sizes and prices, and no one need have any dif-

ficulty in providing himself with this useful help to order and

memory. Messrs. Letts have also published a handy weather

table by Mr, Saxby, containing a great deal of useful and well-

arranged information.

The Madras Mail states that great progress is being made in

the culti\-ation of chinchona in the Wynaad, and that nearly a

million plants h^ve been taken there this year from the Neddi-

wuttum estates, and this is in addition to what is obtained from

the extensive chinchona nurseries on all the coffee estates. All

the poorer parts of these are being planted with chinchona

which is found to thrive well where coffee will not grow.

A letter from Peking states that the Viceroy Li Hungchang
has entered into a contract with Mr. Arnold Hague, of New
York, an able geologist and mining expert, for the piurpose of

prospecting the gold, silver, and other mines in the north of

China. Mr. Hague is expected to start shortly from Tientsin

for the mining regions. The just published Consular Report

from Canton also states that General Fang, a well-known

military officer, has been instructed to arrange for an immediate

supply of European machinery to be used in local mines. It

appears to be thought that there is great likelihood of the early

working of coal and other mines in the provinces of Chihli,

Kiangsi, Kiangsu, and Szechuen.

For some time past there has been so little water in portions

of the Grand Canal of China, that it has only been navigable by
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small boats, and for this reason, among others, it has been found

necessary to send the grain tribute up to Peking by sea. The

last mail from China, however, brings news of an unusual rise in

its waters. A correspondent of the North China Herald left

Tientsin on October 10 and observed no especial increase in the

water until he reached the town of Hsingchi, about seventy miles

to the south. There he met with a south-west wind, and

noticed the water up to the top of the banks. Further on the

people were seen raising narrow ridges to prevent the water from

overflowing into the fields. Beyond the city of Tsingchow, and

as far as the Narpi district, large tracts of land were under water

,

The general level of the country east of the canal is about six or

eight feet below the artificial embankment, and in not a few

places this is very weak from the constant wash, especially at the

bends, so that the danger is serious. The writer had not been

able to learn the cause of this unusual and rapid rise in the

Grand Canal, but the Chinese attribute it to heavy rains in the

moimtainous region to the south-west, though it has never been

known to happen before so late in the year.

The Board of Trade having received, through the Foreign

Office, reports from Her Majesty's Consul at Taganrog as to the

recent destruction of corn crops in the neighbourhood of that

place by a beetle described as the AnisopUa austriaca, have

communicated with the Entomological Society of London, and

have been favoured by that Society with a report upon the subject.

The Report is signed by Messrs. McLachlan and Waterhouse,

who state that the insect AnisopUa austriaca has nothing whatever

to do with the "Colorado beetle." It belongs to a group of

beetles (Rutelidae) allied to our common cockchafer, but is of very

much smaller size. There can be no doubt, they state, that the

eggs are deposited in the earth at the roots of corn and grasses,

that they soon hatch, and that the larva feeds upon the roots.

How long a period elapses before the pupal state is assumed

they know not, but they think that two years may be the outside

limit, and that in the autumn of the second year of its existence,

the larva either forms a cocoon in which it remains quiescent

until the following spring, when it assumes the pupal state, or,

as is more probable, it assumes that state in the autumn, and the

perfect insect may be developed soon afterwards, but remain in

the cocoon until the following summer. All accounts, however,

they have been able to refer to concerning this and congeneric

species, agree (as does the information furnished by Mr.

Carruthers) in attributing the chief damage to the perfect insect,

which feeds upon the green corn in the ear. After referring to

the abundance of the beetle in some parts of Germany, they

commend, as a preventive of its ravishes, rotation of crop and
encouragement of insectivorous birds, and state their opinion

that there is no reason to apprehend the recurrence year after

year of such multitudes of the beetles as have occasionally

appeared. ''In the present state of entomological science,"

they conclude, "it is impossible to accurately account for

visitations like this, which occur with many insects, injiurious or

otherwise. It may be that the pupal condition is prolonged

indefinitely, or until circumstances favour its determination ; by
this reasoning (which is warranted by what we know to be the

case in some other insects) the pupae might be accumulated from

year to year, and the perfect insects from these accumulations

burst forth simultaneously."

At the second monthly meeting of the Statistical Society,

held on the 17th inst.. Dr. Mouat, Foreign Secretary of the

Society, who was deputed to represent it at the meetings in

Paris of the Demographic Congress, and of the Permanent
Commission of the International Statistical Congress, and, in

Stockholm, of the International Penitentiary Congress, read

reports of the proceedings of those bodies, so far as they were
of interest to the Statistical Society. The chief work of the

Permanent Commission was its ov/n reorganisation as the execu-

tive of the Statistical Congress, and the adoption of a scientinc

scheme of classification of statistics for international purpose>-.

Statistical annuals for 1877 have been published in France, Italy,

Prussia, Axistria, Hungary, and Belgium, all differently arranged.

With a view to the adoption of uniformity of system on strictly

scientific principles, M. Deloche, the chief of the General Sta-

tistical Department in Paris, suggested such a system, and it

was adopted. Taking territory and population as its basis, the

subsequent grouping of the many and varied facts by which
human activity is manifested was in the order of the faculties to

which they naturally attach themselves, viz., the moral, the intel-

lectual, and the physical. Reference was made by Dr. Mouat
to the large amount of valuable statistical information collected

and published annually in the form of the statistical abstracts of

the British Empire ; and to the mass of miscellaneous statistics

furnished from time to time to Parliament. Dr. Mouat was of

opinion that the time had not yet arrived for the scientific classi-

fication of statistics, and he suggested for consideration a more
simple form under four heads, viz., (i) Territory and Popula-

tion
; (2) Revenue and Commerce ; (3) Laws and Government

;

and (4) Miscellaneous Statistics, containing all that cannot be

grouped under any of those heads. The Demographic Congress

was entirely devoted to the consideration of questions of popula-

tion in the aggregate, or the natural history of society, as dis

tinguished from physiology—births, deaths, marriages, migra-

tions, &c.

The Times a few weeks ago gave prominence to some facts

showing the highly electrical condition of the atmosphere in

Canada during the fine dry winter there. A letter from Mr.

A. H. McNab, of Teignmouth, in the IVestern Times of Decem-

ber 17, will show that similar conditions exist in England

during similar weather. He says :
—" About 7.45 P.M. on

Friday I was crossing Shaldon Bridge from the Teignmouth

side, and immediately after passing the 'drawbridge' I was

much surprised to find both sides of the bridge illuminated at

certain regular distances with pale blueish lights resembling flick-

ering lamps. My first impression was that, owing to the dense

fog that prevailed, some sort of lamps had been placed on the

bridge as a warning for the boats and barges passing up and

down the river, but on coming to the first iron upright in the

bridge railing I at once came to the conclusion that the light was

electrical, for each point of iron had a flame of about two inches

in height, composed of electric sparks issuing from it, accom

panied by a hissing sound resembling that caused by the escape

of gas from unlighted burners, and all the iron points along the

bridge were similarly illuminated, producing a most charming

effect. The point of the umbrella which I carried was also

emitting a light, and when moved about produced sparks and

sound. When I was midway across the bridge a passenger

suddenly appeared in the fog and called out to me, ' Sir, your

umbrella has a light oa the end of it.' .His surprise, however,

was not lessened when I informed him that his own umbrella

had the same. So far as I observed the phenomenon was

entirely confined to the bridge, and on my return some time

after it had entirely disappeared. Perhaps the large amount of

iron in the bridge may have something to do with it."

The mission of Sergeant Jennings, of the United States

Signal Corps, has not been quite fruitless in Paris. A sort of

weither indicator has been placed, by order of the Prefect of

the Seine, at the doors of the Luxembourg Palace; others will,

it is said, be very shortly installed in several places of Paris.

As No. I of "Dimmock's Special Bibliography" (Cambridge,

Mass.) we have received a descriptive list, arranged according to

date, of the Entomological Writings of Prof. John L. Le Conle,

compiled by Mr. S. Henshaw. There are 150 entries, and the

list seems compiled with great care and must prove useful to

entomologists.
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ABSORPTION OF WATER BY THE LEAVES
OF PLANTS

'T*HE experiments of Boussingault, referred to in Nature,
"* vol. xviii. p. 672, find a fitting sequel in those of the Rev. G.
Henslow, detailed in a paper read before the Linnean Society

on November 7. Although gardeners universally maintain that

growing plants have the power of absorbing w ater through their

leaves, both in the liquid and the gaseous form, in addition to

the power of suction through the roots, yet the contrary theory
has been in favour during recent years among vegetable physio-

logists. The first recorded experiments of any value on the
subject were about the year 1727, by Hales,^ as described in his

"Statical Essays;" the conclusion to which he came being
that " it is very probable that rain and dew are imbibed by
vegetables, especially in dry seasons." This result was con-
firmed by Bonnet in 1753. A century later, however, in 1857,
Duchartre, experimenting on;the absorptive power of plants,

came, after considerable wavering, to the conclusion that rain and
dew are not_ absorbed by the leaves of plants. This opinion
has been, with but little exception, held by all physiologists
during the last twenty years, notably by De Candolle and Sachs ;

the explanation offered of the fact that withered plants revive
when placed in moist air or when the leaves are moistened, being
that transpiration is thus stopped, or is more than counter-
balanced by the root-absorption. In his "Text-book of
Botany" (English edition, p. 613), Sachs says:—"When
land-plants wither on a hot day, and revive again in the evening,
this is the result of diminished transpiration with the decrease of
temperature and increase of the moisture in the air in the evening,
the activity of the roots continuing ; not of any absorption of
aqueous vapour or dew through the leaves. Rain again revives
withered plants, not by penetrating the leaves, but by moi-tening
them, and thus hindering further transpiration, and conveying
water to the rooL<:, which they then conduct to the leaves."
McNab has, however, proved that leaves clo transpire, even in a
moist atmosphere, pro\'ided thev are exposed to the action of
light.

The results of Mr. Henslow's experiments, extending over
several years, are altogether in accordance with those of Boussin-
gault, and may be considered to set the question of the ab-
sorbent power of the leaves of plants completely at rest. The
following are the chief conclusions arrived at :—I. The absorp-
tion of water by internodes. The experiment consisted of wrap-
ping up one or more internodes of herbaceous plants in saturated
blotting-paper and in noticing the effects. As a rule the leaves
oa the shoots rapidly perished, showing that transpiration was
too great for the supply. The stems, however, kept fresh for
different periods up to six weeks. 2. Absorption by leaves, to
see how far they could balance transpiration in others on the
same shoot. The general result is that as long as the leaves
remain green and fi-esh in or on water, they act as absorbents, but
that the leaves in air keep fresh or wither according as the supply
equals or falls short of the demand. 3. To test how far leaves on
a shoot can nourish lower ones on the same shoot. It appears
that it is quite immaterial to plants whether they be supplied
from water by the absorbing leaves being above or below those
transpiring. Water flows in either direction equally well. 4.
Leaves floating on water. It was found that one part of a leaf
can nourish another part for various periods, though the edges
out of water died first. 5. Absorption of dew. A long series of
cut leaves and shoots were gathered at 4 p.m., then exposed to
sun and wind for three hours, then carefully weighed and expo-ed
all night to dew. At 7.30 a.m., after having been dried, they
wereweighed again, and all had gained weight and quite recovered
Lheir freshness, proving that slightly wetted detached portions
do absorb dew. 6. Imitation dew. Like residts followed from
using the " spray," by which dew could be exactly imitated. 7.
riants growing in pots and of which the earth was not watered,
were kept alive by the ends of one or more shoots being placed
in water; e.g., Mimulus moschaius not only grew vigorously
and developed axillary buds into shoots, but even blossomed.
By these interesting experiments the physiological botanist is

again placed in harmony with the gardener who syringes his
plants, not merely for the purpose of washing off dust and in-
sects, but in order to facilitate the actual absorption of water
by the surface ; and with the field botanist, who sprinkles the
plants in his vasculum with water to keep them fresh till he

' Inhis " Geschlchte der Botanilc," pp. 513-321. Sachs gives an admirable
epitome of the great service rendered to the progress of botanical science bym. researches of this eminent botanist and ph>-sic.st.

reaches home. The fact which now seems established beyond
all doubt by the observations of Darwin and others, that certain

plants have the power of absorbing through their leaves and
digesting the remains of animal substances, also implies, as a
necessary corollary, the absorbent power of leaves for certain

liquid or gaseous substances. In connection with this subject

sufficient attention has perhaps not been attracted to the obser\'a-

tions of Prof. Calderon, as detailed in a paper printed at Madrid,
in English (1877), entitled, "Considerations on Vegetable Nutri-

tion." ^ Calderon's statements—which, however, require at pre-

sent to be confirmed by other observers—are to the effect that

plants have the p)ower of absorbing the nitrogenous organic
matter which is constantly floating in the air, and that, if air be
deprived of all organic matter, it is »nable to sustain vegetable

life, all the physiological functions of plants being then sus-

pended. A. W. B.

UNDERTONES
'T'HESE formed the subject of a lecture delivered by Her*"
* Auerbach before the meeting of Natiutilists at Casse^
this year.

The term "undertones," he pointed out, is an extension of
the nomenclature which denotes certain accompanying tones of
a given note " overtones." Undertones may be observed in the

following way:—If a struck tuning-fork be set on a sound-
board, a tone is heard sounding strongly, which before was
little perceptible. The stem of the fork makes longitudinal vilwa-

tions, which, by action on the sounding-board (a very thin one),

generate transverse \-ibrations, and these spread over the large

surface of the plate. Should the tone of the board only differ

in intensity from that of the fork, the vibrations executed by the

stem of the tuning-fork must be small ; it is otherwise, however,
when the vibrations exceed a certain amount.
Herr Auerbach demonstrated his observation with a tuning-

fork giNing the A of a violin, and so 435 vibrations per second.

When he placed the vibrating fork firmly on a sonud-board, the

tone was heard distinctly at a distance. When, however, he
brought the tuning-fork, struck very vigorously, into very light

contact with the plate, there was heard the lower octave of the

fork's tone. With other materials, which were not then at his

command, he could produce also the lower fifth of the lower
octave, and the lower fourth of this tone, i.e., the double
octave of the fork's tone. The \'ibration numbers of these

resonance tones are \, J, J, &c., of that of the tuning-fork's

tone, i.e., the resonance-tones form the series of the harmonic
undertones.

With regard to the mode of occiurence of these tones, Herr
Auerbach said this: "To prove to you, first of all, that the
strength of the ^-ibrations is the fundamental condition of the
phenomenon, I will once more make the experiment, and con-
tinue it longer. You heard first, again, the lower octave ; but
then the tone sprang over into the higher, so that it became
identical with the proper tone of the tuning-fork. Consider this

re.-ult along with the fact that the vibrations of the fork rapidly
diminish ; remember, too, that it is only when the fork is

vigorously struck and lightly placed on the plate that the under-
tones occur, and you will see that the cause of the phenomenon
lies in the amplitude of the \-ibrations."

Herr Auerbach further supposes that the resonance-surface of
the plate, being imperfectly elastic, follows the movements of
the stem of the fork immediately downwards indeed, but not up-
wards ; an interval then occurs which only disappears on the next
passage downwards of the stem. If the retardation be a small
one, the plate, at the moment of meeting the stem a second time,

has nearly completed a vibration. If, however, the retardation

be great, the imdertones arise (as the lecturer showed graphically)

from the combination of the vibrations of the stem and the plate.

The stem-end, i.e., in this latter case, is no longer an uncondi-
tionally free end, but its freedom is a periodic fimction of the

time, and this period is twice as great as that of the tuning-fork

vibrations. " That the undertones arise in consequence of in-

ternal friction, was easy to see i priori: what the experiments

have shown and explained is the interesting fact, that precisely

the harmonic undertones are produced ; that is a consequence of

the fact that the resonance is the action of a periodic force, and
so, in a certain sense, a discontinuous phenomenon, otherwise

the undertones must form a continuous series, which is not the
case."

See Xatcre, vol. xv. p. 108.



1 84 NATURE [Dec. 26, 1878

" It is obvious," he continues, "that the description given of

the phenomenon is incomplete, for ductility, elasticity, variation

of the resonance-plate, &c., co-operate to produce a more com-
plicated phenomenon. I have tried a great many materials for

undertones, and found that they fall, in this respect, into three

groups. In the middle stand those materials which furnish

undertones, that is, the great majority of all substances in general.

On the one side are those substances which, as soon as the vibra-

tions are pretty strong, give no resonance-tones, but merely an
indeterminate noise ; to this group belong rolled plate metal and
most kinds of glass. On the other side are those substances

which, however strong the vibrations, always give the tone of
the tuning-fork. I have found only one example of this, viz.,

the wood of mountain fir, in thin polished plates. It was
natural to try the belly of a violin, which is mostly made of fir-

wood, for undertones, and in this way form an idea as to the

elasticity of the wood, on which the excellence of the instrument

greatly depends. From the German violins I have examined, I

have always obtained undertones ; from the few authentic Italian

violins accessible to me I obtained, on the other hand, always

the original tone. But I acknowledge that more abundant
material is necessary for a decision of this question."

THE DISRUPTIVE DISCHARGE OF ELEC-
TRICITY^

"D Y means of the following method we have been able to in-
"^ vestigate the laws of the disruptive discharge of electricity

of high potential—a subject of investigation which is the com-
plement of that in which Drs. Warren de la Rue and Miiller
have been simultaneously engaged. In making these experiments
I have had the able co-operation in succession of Messrs.
Salvesen, Connor, Stewart, Simpson, and Playfair.

The method essentially consists in connecting the prime con-
ductor of the Holtz machine, not with the electrometer directly,

but with an insulated spherical ball placed at some distance from
.an equal spherical ball, the latter being connected with the
electrometer. The woodcut represents, in situ, the apparatus
which was used in the case of the gases. The receiver of the
air-pump, which has a rod capable of moving air-tight, was
attached to one of the conductors of the Holtz machine in such
a manner that the conductor and the rod formed one conducting

system. Projecting from the plate of the air-pump was a short

metal rod, which formed one conductor with the metallic parts

of the air-pump, and, by means of a wire, with the uninsulated

conductor of the Holtz machine. Electrodes of various forms

were made to screw on to the ends of the rods. Of the two in-

sulated brass balls one. A, was fixed ; the other, B, could be
moved along the connecting board. The wire joining A to the

collar of the receiver is insulated with gutta-percha. The elec-

trometer in connection with b is one of Sir VV. Thomson's
divided ring reflecting electrometers.

When the potential of A is raised by driving the machine, the

potential of B is also raised, and this goes on until a discharge

takes place between the electrodes inside the receiver. Hence
the maximum deflection of the spot of light from zero is an in-

dication of the difference of potential of the two surfaces between
which the spark passed immediately before the discharge. By
breaking the contact between the conductors of the Holtz

machine before beginning to turn the wheel, and, by turning

slowly and uniformly, we were able to make the image of the

wire move up continuously, and to be at rest at the instant of

discharge. After the discharge took place the image fell back
to zero, or a point near zero. We always noted the position

taken up by the image when the conductor of the machine was
completely discharged.
The force resisting the deflection of the mirror is the action of

two external magnets upon several small magnets fixed to the
back of the mirror.

^

One great merit of our method is the rapidity with which
observations can be made. Three readings were in general
taken for each entry. The mean of these is very probably free

from any error due to accidental variations in the passage of the

•spark. An extensive series of observations have been printed

' Abstract by the author of thesis for D.Sc. and other papers printed in
the recently issued ' part of the Transactions of the Royal Society of
Edinburgh. By Alexander Macfarlane, M.A., D.Sc.

* Our results were reduced to absolute measure by means of the abso-
lute electrometer represented on the table.

in full in the Transactions of the Royal Society of Edinburgh.
The following are the more important results :

—

A spark was taken through air between plates at a constant

distance, and the distance between the balls A and b varied.

Let V denote the induced potential, and r the distance between
the centres of A and B ; then the experimental curve obtained

satisfies the equation

—

V — 6o8ir "^ -42'26

for values of r greater than 24 centimetres j"" but for less values

of r the function requires to he. corrected by being multiplied

by-
•524 -f '02r.

Sparks were taken through air at the atmospheric pressure

between parallel metal disks of 4 inches diameter for distances

up to I "2 centimetres. The function for V, the difference of

potential in terms of s, the length of the spark is

—

V = 66*94 s/{ J^ + '20Ss],
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the equation of a hyperbola whose semi-transverse axis is '1025

centimetres, and semi-conjugate axis 6*8623 C.G.S. units.

From the above equation we infer that

—

R = 66-94 V
I

I + •205 -
I

where /* denotes the electrostatic force; from which it is evi-

dent that as s becomes smaller R becomes greater. A similar

curve was obtained when hydrogen was substituted for air.

When the disks were heated before taking the sparks, the

curve obtained satisfies the equation

—

V - 87-04? - I9'S6j',

a parabola, from which we deduce

—

J? — 87-04 - 19-56^.

It was found that when the capacity of the charged conductor

was changed, the difiference of potential required to produce a

spark remained constant.

When the discharge was continued so as to keep the spot of

light at a fixed deflection, the reading was always less than for

the corresponding single discharge, but the curves were similar.

Readings were taken of the difference of potential required to

produce a "5 centimetre spark through air at different pressures

from the atmospheric to 20 mm. They give

—

v= -0458 v{/' + 203/}
where/ denotes the pressure in millimetres of mercury.
The electric strengths of several gases were determined by

comparing the differences of potential required to pass a "5

centimetre spark through the gas at the atmospheric pressure.
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faces.—Prof. Holden describes certain cloud-shaped forms
(obscuring the smaller forms of Janssen) observed on the sun's

disc on September 16, and cites a like observation made by
Prof. Langley, in 1873, ^^° thinks the effect chiefly due to our
own atmosphere, while disposed to admit the possibility of some
obscuration in the sun itself.—A pseudomorph after anorthite,

from Franklin, New Jersey, is described by Prof. Roepper

;

and Prof. Verrill gives an account of recent additions to marine
fauna of the east coast of North America.—There is also a
notice of Edison's sonorous voltameter.—Prof. Marsh's import-
ant contribution on the principal characters of American Jurassic
dinosaurs has been previously referred to in these columns.

Morpholo^isches Jahrbuch, vol. iv., Part 3.—Studies on the
innervation of the hair-bulbs of domestic animals, by R. Bormel,
70 pages, 3 plates.—On Gloidium quadrifidum, a new genus of
Protista, by N. Sorokin.—The development of the knee-joint
in man, with remarks on the joints in general, and the knee-
joints of vertebrates, by A. Bernays.—The skeleton of the
Alcyonaria, by G. von Koch, including a minute description of
the skeleton in each genus, a general account of it, and a new
systematic arrangement, 33 pages, with 2 plates.—C. Hasse con-
tinues his studies on fossil vertebrae ; this part is devoted to their

histology, and is illustrated by 4 plates.

'"
Zeitschrift fiir -^inssenschaftliche Zoologie, vol. xxxi. Part 2.

—

Contribution on the Julidse, by E. Voges, dealing very consider-
ably with the tracheal system and its development. There are
descriptions of many new species of Julus, Spirostreptus, and
Spirobolus ; 68 pages, 3 plates.—On the development of the
blastoderm and the germinal layers in insects, by N. Bobretzky,
with figures chiefly of Porthesia chrysorrhaa

.

—On the genus
Brisinga, by H. Ludwig.—On Aspidura, a mesozoic genus of
ophiurid, by Hans Pohlig.—On the structure and development
of sponges, Part 5, by F. E. Schulze ; another most valuable
contribution, the author having now completely followed the
development of Sycandra raphanus, 34 pages, with 2 beautiful
plates.

Parts 3 and 4 in one.—On the cerebral sulci in Ungulata, by
Julius Krueg ; the paper deals very largely with the foetal deve-
lopment of the convolutions, 50 pages, 4 plates.—Contributions
to the anatomy of Ophiurans, by Hubert Ludwig, treating espe-
cially on the skeleton of arm and mouth, and the sexual organs,

50 pages, 4 plates.—On the generative organs oiAsterina gibbosa,

by Hubert Ludwig, i plate,—An account of the anatomy of
Magelona, an interesting form, by Dr. W. C. Mcintosh, of St.

Andrews ; translated from English for the journal, 72 pages, 10
plates.—On some cases of parasitism among Infusoria, by J.
van Rees.—Brief notes on the development of Anodon, by C.
Schierholz.

SOCIETIES AND ACADEMIES
London

Royal Society, December 12.—"The Magic Mirror of

Japan," Part i, by Professors W. E. Ayrton and John Perry,

the Imperial College of Engineering, Japan. Communicated
by William Spottiswoode, M.A., Treas. R.S., &c.

The President stated that Prof. Ayrton had agreed to give,

in the Friday evening discourse on January 24, at the Royal
Institution, a full account of Japanese mirrors, so that on the

present occasion he understood the authors of the paper merely
proposed to enter very shortly into the subject.

Prof. Ayrton commenced by remarking that mirrors in Japan
held a very high position, and constituted the most prominent
feature in the Japanese temples, taking the place of the cross in

Roman Catholic countries, and that the principal mirror in the
Imperial Palace ranked higher than even the Emperor himself.

He referred to the important place the mirror held in the very
limited furniture of a Japanese household ; to the respect at-

tached to it by the women, and to the fact that while the sword
was considered as "the soul of the samurai" (or two-sworded
class) the mirror was looked on as "the soul of the woman."
He next showed experimentally the so-called magic property pos-

sessed by certain rare bronze mirrors, sold by the Chinese at about
twenty times the cost of the ordinary mirrors of that country,

and which consisted in these mirrors being able to reflect from
their smooth polished faces the raised patterns of birds, flowers,

dragons, or Chinese letters with which their backs were adorned.
He stated that he had found this property to be possessed by a
very small percentage of the Japanese mirrors which he had

experimented on, but that its existence was quite unknown to
the people of that country. The phenomenon had been known
in China for centuries, and that, therefore, while he showed it
experimentally to the Fellows, he did so in case there might be
some there who had never seen it, in consequence of these magic
mirrors being rare ; but he desired it to be remembered that it
was not the phenomenon itself but the explanation of it which,
he had the honour of bringing before them as new.

After citing all the possible ways in which this curious reflect-
ing power could be accounted for, and referring to a number of
printed notices that had at various times appeared of the magic i-
mirror, the majority of which were accompanied with a theoreti- ||
cal explanation, he remarked that as the authors had apparently m
not made direct experiments with the mirror itself to elucidate
the cause of the phenomenon, but rather to have satisfied them-
selves with endeavouring to find out how it could be reproduced
in Europe, it was not to be wondered at that many of the sug-
gested possible explanations were very far from the truth. Up
to the present time, he believed, the idea of inequality of density
of the surface of the metal mirror produced naturally in cooling,
or in the supposed process of stamping, seemed to have found
most favour in the West, while the belief that this variation in
density arose from trickery on the part of the maker was the
view entertained in China. Sir David Brewster and Sir Charles
WTieatstone, on the ether hand, who also thought that trickery
was the explanation, believed the artifice to consist in the maker
skilfully scratching on the face of the mirror, before polishing, ^
lines exactly corresponding with the pattern on the back. 9

Prof. Ayrton next described what was the explanation of the ^
phenomenon his experiments, made during the winter of 1877-78,
had led him to, viz., that there existed extremely slight irregu-
larities in the curvature of the polished surface (quite invisible to
direct vision), ofsuch a nature that the thicker parts, corresponding,
of course, with the raised patterns en the back, were flatter than
the remaining convex surface, so that there was less dispersion
of light from the thick portion than from the thinner. He
then described one of a series of diagrams illustrating various
experimental arrangements of convergent and divergent beams
of light which the authors had availed themselves of, and the
use of which constituted, he said, the essence of the system of
investigation employed by Prof. Perry and himself, and he ex-

plained that if his theory of the phenomenon was correct, then
placing the screen, on which the reflection of the light from the
Japanese mirror was cast, in a certain position, the phenomenon
ought to disappear, and again putting the screen in another posi-

tion, the phenomenon ought to be inverted ; that is, instead of a
bright image on a dark ground, which hitherto had alone been
what has been observed by previous investigators, a dark image
of the pattern on a bright ground ought to appear. This disap-

pearance and absolute inversion of the phenomenon he said he
had found to actually take place, but that he was compelled from
want of time to leave the experimental exhibition of it for the
Royal Institution. Various other facts, such as the necessity of
holding the screen rather near, but not very near, the mirror
when ordinary sunlight without lenses was employed, was, like

the inversion phenomenon just referred to, shown to be explain-

able only on the inequality of curvatiure theory, and not on the
inequality of density theory.

The next question that arose was how was this inequality of
curvature produced ? This was explained to be due to the method,
employed by the Japanese for making the face of the mirrors
convex, which method had hitherto been quite unknown to

foreigners, but which Prof. Ayrton had, after much trouble,

found to consist in scratching the face while cold with a viegebo,

or "distorting rod." During the operation the mirrors became
visibly concave, but, receiving a "buckle," sprung back again

so as to become convex when the pressure of the rod was re-

removed. The thicker parts of these magic mirrors yielded less

under the pressure, were made therefore less concave when
under the rod, and sprung back less, or became less convex,

when the pressure of the rod had been removed. He then

showed how this explained the fact discovered by Prof. Atkin-

son, of the Imperial University, Japan, in 1877, that a small

scratch made on the back of a mirror with a blunt nail, although

producing apparently no effect on the other side, became never-

theless visible as a bright line on the screen when a light was
reflected from the mirror.

Prof. Ayrton concluded by remarking that while the Japanese
knew nothing of the so-called magic phenomenon that formed

the subject of the paper that evening, he had ascertained that
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they had used another property for their priestcraft, but the

account of this he wotUd reserve for the lecture at the Royal

Institution.

"On the Torsional Strain which remains in a Glass Fibre

after Release from Twisting Stress," by J. Hopkinson, D.Sc,
F.R.S. It has long been known that if a wire of metal

or fibre of glass be for a time twisted, and be then re-

leased, it wlU not at once return to its initial position, but

will exhibit a gradually decreasing torsion in the direction of

the impressed twist. The best method of approximating to an
expression of the facts has been given by Bolt23nann (" Akad.
der Wissensch. zu Wien," 1874). He rests his theory upon the

assumption that a stress acting for a short time will leave after

it has ceased a strain which decreases in amount as time elapses,

and that the principle of superposition is applicable to these

strains, that is to say, that we may add the after-effects of

stresses, whether simultaneous or successive. Boltzmann also

finds that, if ^ (/) t be the strain at time t resulting from a

twist lasting a very short time t, at time ^ = o, ^ (/) = -

,

where A is constant for moderate values of /, but decreases
when t is very large or very small. A year ago I made a few
experiments on a glass fibre, which showed a deviation from
Boltzmann's law.

The glass fibre examined was about 20 inches in length.
The glass from which it was drawn was composed of silica,

soda, and lime—in fact, was glass No. I of my paper on
"Residual Change of the Leyden Jar" {.Phil. Trans., 1877).
In all cases the twist given was one complete revolution. The
deflection at any time was determined by the position on a scale
of the image of a wire before a lamp, formed by reflection fi-om
a light concave mirror, as in Sir W. Thomson's galvanometers
and quadrant electrometer. The extremities of the fibre were
held in clamps of cork ; in the first attempts the upper clamp
was not disturbed during the experiment, and the upper extre-
mity of the fibre was assumed to be fixed ; the mirror also was
attached to the lower clamp. This arrangement was unsatis-
factor)', as one could not be certain that a part of the observed
after-effect was not due to the fibre twisting within the clamps
and then sticking. The difficulty was easily avoided by employ-
ing two mirrors, each cemented at a single point to the glass
fibre itself, one just below the upper clamp, the other just above
the lower clamp. The upper mirror merely served, by means of
a subsidiary lamp and scale, to bring back the part of the fibre
to which it was attached to its initial position. The motion of
the lower clamp was damped by attaching to it a vane dipping
into a vessel of oil. The temperature of the room when the
experiments were tried ranged from 13* C. to lyZ" C, and for
the present purpose may be regarded as constant. The lower
or reading scale had forty divisions to the inch, and was distant
from the glass fibre and mirror 38I inches. Sufficient time
elapsed between the experiments to allow all sign of change due
to after-eflfect of torsion to disappear. In all cases the first line
of the table gives the time in minutes from release from torsion,
the second the deflection of the image from its initial position in
scale divisions.

Experiment VI.—Twisted for 121 minutes.
* i I 2 3 4 5
Scale divisions 191 170 148 136 I26i lipj

7

Scale divisions

10

97
IS 30 65 90
84^ 63! 41 i 34

120 589
28 3i

The time was taken by ear firom a clock beating seconds very
'.i^tinctly.

The first point to be ascertained from these results is
aether or not the principle of superposition, assumed by Boltz-

:iiann, holds for tor.-ions of the magnitude here used.
If the fibre be twisted for time T tl.rough angle X, then

the torsion at time / after release will be X [^{^ (T+ /) - tf, [t)\

"^ i.i) = f t> {.t) dt.

If now T =
/-J -f/2 + ^3+ . • • ^ve may express the effect of

ae long twist m terms of several shorter twists by simply noticing

+{^ (i + h + t^)-^[t + h+t^+t^)] +, &c.]
•Apply this to the preceding results, calcukiting each experi-

ment from results for shorter time. Let xt be the value of i^

(T -f /) - t|/ (/), that is, the torsion at time t, when free, di\'ided

by the impressed twist measured in same imit ; we obtain the
following tables of comparison :

—

Results for T = 121 compared with those from T = 20.

Xt observed

Xt calculated

t

Xt observed

Xt calculated

c"oo979

10

497
670

15

433
600

I

871
1070

30

32s
500

2

758
950

65
212
380

3
697
880

90
174
350

4
648
830

120

144

5
612

780

589
18

7
556
73'3

The three last tables agree in indicating a large deviation from
the principle of superposition, the actual effect being less than
the sum of the separate effects of the periods of stress into which
the acual period may be broken up. Kohlrausch finds the same
to be the case for india-rubber, either greater torsions or longer
durations give less after-effects than would be expected from
smaller torsions and shorter periods.

The deviation from formula <p it) = — appears to indicate

A
the form ^ (/) = -, o being less than, but near to, unity. If

a = o'95 we have a fairly satisfactory formula.

Xt = A' (r^, Y_ f"),
where A' =^-when T = 121.

In the following table the obser\-ed and calculated values of
Xt when T = 121 are compared. A' being taken as 0*032.

Xt observed

Xt calcinated ..
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Fellows of the Society.—The following communications were
read:—On some mica-traps from the Kendal and Sedbergh

districts, by Prof. T. G. Bonney, F.R.S., and F. T. S. Hough-
ton, B. A. The rocks described by the authors are mapped by

the Geological Survey on quarter sheets 98 N.E., 98 S.E., and

97 N.W., and in parts briefly mentioned in the accompanying
memoirs, under the generic name mica-trap. Seventeen examples

are described macroscopically and microscopically, and of eight

chemical analyses are given. It appears better to call one a

porphyrite and two diorites (micaceous varieties). The re-

mainder are all characterised by abundance of mica (biotite).

Augite also appears to have been generally a constituent ; but it

has almost invariably been replaced by secondary products,

calcite, dolomite, viridite, &c. Three are crystalline in struc-

ture ; one of these is named minette, the others kersantite. The
remaining eleven show a microcrystalline or cryptocrystalline

base. It is proposed to call eight of them minette-felsite, the

rest kersantite-porphyrite. These rocks commonly occur in

rather narrow dykes ; they are intrusive in Silurian strata, and,

in the authors' opinion, are undoubtedly true igneous rocks.

—

Pleistocene notes on the Cornish coast near Padstow, by
W. A. E. Ussher, F.G.S. In this paper the author described

certain deposits seen in a small bay near St. Enodock's chapel,

and known as Daymer Bay, and in section at Greenway cliffs.

—

The pleistocene history of Cornwall, by W. A. E. Ussher,

F.G.S. In the first part of this paper the author, from his own
observations and the writings of other geologists, gave detailed

descriptions of the various superficial deposits of Cornwall, as

exposed in numerous coast-sections. In the second part he dis-

cussed the relative ages of these deposits, and proposed a classi-

fication.

Physical Society, December 14.—Prof. W. G. Adams,
president, in the chair.—Mr. W. Gleed and Mr. J. G. McGregor
were elected members of the Society.—Prof. Guthrie read a note

by Mr. C. Boys on a condenser of variable capacity. This con-

denser was designed for use in connection with the Holtz
electrical machine to show the effect of condensation on the

length of the spark. It consists of a test-tube coated externally

with tinfoil to form the inner armature and a glass tube inclosing

the test-tube, and having its outer surface covered with tinfoil

for the outer armature. The inner tube can be slid out or in

along the length of the external tube, and the capacity thereby

varied. Prof. Guthrie showed that a spark from the Holtz machine
could by its means be gradually reduced. Prof. Macdonnel stated

that he had for some years used a similar apparatus, the inner

coating, however, being strong sulphuric acid.—Dr. O. J. Lodge
exhibited a differential thermometer in which saturated water

vapour takes the place of air or other gas. This application is

based on the fact that the pressure of a saturated vapour in con-

tact with its liquid depends only on the temperature. An ordi-

nary cryophorous answers the purpose when held so that the

water occupies part of one bulb and a part of the stem next it

;

the greater the length of the water column in the latter, that is,

the more horizontal the cryophorous is held, the greater the sensi-

tiveness of the instrument. If, now, there be a difference of

temperatiure between the two bulbs there will be a difference of

pressure in the vapour in their interiors, and the level of the

water will change until the pressure is equilibriated. When
both bulbs are at one temperature the water in tube and bulb is

on a level. Unlike air thermometers, the sensitiveness does not

depend on the size of the bulbs or tube, and there is no increase

of volume of the vapour. Another fonn consists of a U-tube,

with bulbs at the end of each arm, each bulb having some liquid

and the bend of the tube containing a short column of it, or, for

greater sensitiveness, a series of films across the tube like dia-

phragms. This thermometer is found to be correct for tempera-
tures below that of the ordinary temperature of the water and
vapour, but inexact for high temperatures. With these latter the

vapour tension is not the same throughout the tube, and distillation

is set up. The instrument is a much more sensitive thermoscope
than the air thermometer, and there is almost no limit to its

sen-itiveness to low temperatures. The radiation from the hand,

held six inches from it, sensibly affects it, as also does the radia-

tion from a piece of ice. For class purposes it is likely to be
useful, from its simplicity and range of delicacy.—Mr. W.
Clarke, Cooper's Hill College, from a series of experiments
which he is making on the surface-tension of liquid gases, by
means of their capillarity, gave the surface-tension of sulphurous
anhydride as 2*3 milligrammes per square millimetre at - 15° C.

Royal Microscopical Society, November 13.—Mr. H. [.

Slack, president, in the chair.—A paper was read by lie.

Royston Pigott on some further inquiry into the limits of micro-
scopic vision and the delusive application of Fraunhofer's
optical law of vision, in the course of which he described
numerous experiments to show that this well-known formula
depends upon the laws of diffraction from rays reflected by
bright discs or objects, but that it failed when applied to dark
lines which were capable of being rendered visible far beyond
the limits therein laid down. The subject was illustrated by
numerous diagrams and by objects and apparatus exhibited ia

the room.—The President detailed the result of some recent
experiments to determine the distance at which a human hair
could be seen under various conditions by ordinary unassisted
vision.—Mr. F. H. W^enham read a paper on the measurement
of the angle of aperture of objectives, in which he described the
method of measuring the true angle of aperture as distinguished
from that of the angle of field with which it was commonly
confused.—Mr. Henry Davis read a paper on the pygidium of
insects, showing the organ commonly known by this name
had its representatives in the Neuroptera, Gryllidae, and other
groups of insects, as well as in the flea and lacewing fly. He
gave reasons for regarding it as a special organ of sensation
conveying to the insect an intimation of the presence of dangerous
enemies. Some discussion upon the subject took place between
Mr. C. Stewart, Mr. Beck, Mr. Slack, and the author of the
paper.—Some further communications, arising out of correspond-
ence with Mr. Bedwell, were laid before the meeting by the
.Secretaries.—Three new Fellows Mere elected.

Institution of Civil Engineers, December 3.—Mr. Aber-
nethy, vice-president, in the chair.—A paper was read on the
heating and ventilating apparatus of the Glasgow Universitv,
by Mr. Wilson W. Phipson, M. Inst. C.E. ^

Vienna
Imperial Academy of Sciences, October 17.—The fol-

lowing among other papers were read :—Remarks on Stephan's
fundamental formulas of electrodynamics, by Dr. Margules.—

A

hypothesis on the physical state of the sun, by Prof. Puschl.

—

Light as a reagent, by Herr Bohatta.—On the Tonsilla and
Bursa pharyngea, by Dr. Ganghofner.

October 24.—On a simple apparatus for obtaining a con-
stant gas pressure, by Dr. Handl.—A contribution to the doctrine
of conic sections in descriptive geometi-y, by Prof. Miksic.—On
meteorology of Alpine heights, by Dr. Hann.—On the forma-
tion of a space-curve of the fourth order, with a double point
on a conic section.

November 7.—On the Venus transit of December 6, 1882, by
Dr. Friesach.—Contribution to knowledge of internal friction in

iron, by Herr Klemencic.—On the pitch of a tuning-fork in an
incompressible liquid, by Prof. Kolacek.—Determination of

orbit of the sixth comet of 1874.
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ROBERT DICK OF THURSO

Robert Dick, Baker of Thurso, Geologist and Botanist.

By Samuel Smiles, LL.D. (London : John Murray,

1878.)

BLEAK and bare, flat and featureless, the county* of

Caithness lies apart at the far end of Scotland,

separated on one side from the rest of the country- by

rugged moimtains and girdled on the other sides by

boisterous seas—an unlovely region of brown moor and

black morass, partially redeemed to agriculture along

the sea-board, but so swept by storm and salt-spray that

trees will not grow, save in a few sheltered spots where

they have been carefully screened. The solitary- moun-

tain group of ^lorven and the Scarabins, visible from

every quarter, lies at the far southern limit of the county,

where it seems rather to be part of the uplands of Suther-

land, to which indeed in structure it belongs. One
redeeming feature, however, can be claimed for Caith-

ness. It is one which compensates, or even more than

compensates for the general monotony. The coast-line

is almost ev-erywhere formed by a range of mural preci-

pices, rising here and there to heights of 200 and even

300 feet above the waves. Huge massive quadrangular

sea-stacks tower out of the water in advance of the main
cliff. The sea, moreover, runs inland in innumerable

deep dark clefts or "gyoes," and is ever booming in the

far recesses of caves that have been worn out of the

solid rock by the chafing tides.

The monotony of scenery corresponds with, and indeed

depends upon, the sameness of rock underneath. From
one end of the county to the other the same interminable

dark-grey flagstones in gently undulating beds underlie

the scanty soil and peaty morasses. It is these rocks too

which, truncated by the sea, run out boldly into headland

after headland, or retire into sheltered bays and there

extend in reefs upon the shore.

Over the wide Caithness plains the roads run in

straight, unvaried lines for miles together. A curious con-

sequence is alleged to be traceable in the physiognomy
of the inhabitants. Two acquaintances, advancing along

a road from opposite quarters, begin to recognise each

other some time before they can actually meet. The
smUe of recognition is thus prolonged and fixed, so that

the people are said to wear a characteristic Caithness

grin.

A more unpromising field for the development of

natural history tastes it might seem at first somewhat
difficult to find within the compass of these islands. No
lover of flowers is attracted to settle where short chilly

summers and long damp stormy winters make up the

year. And where flowers are few insect life will be
scanty. Nor is the assemblage of birds likely to be

I varied where there is neither bush nor tree on which to

perch or nest. The waters of these northern seas offer

undoubtedly the greatest prospect of reward to the natu-
ralist. They teem with life. Their plants and animals are
cast up on the beach by every storm. Every pool on these
rocky shores may be made a subject of patient and
delightful study.

Vol. XIX.—No. 479

It was into the midst of these scenes that in the summer
of the year 1 830 fortune cast Robert Dick, then a young

man of about twenty years. His life had not been alto-

gether a happy one. The son of an officer in the Excise,

he had received the ordinary education of a rural district

in Scotland, and had showTi such aptness at school that

there was a proposal to send him to college with a view

to his entering one of the learned professions. His

father, however, married a second time. Robert's position

at home eventually became so imcomfortable that at the

age of thirteen he was glad to escape from the paternal

roof and become apprentice to a baker in his native vil-

lage of Tullibody, at the foot of the Ochil Hills. During his

school days, and stiU when employed in distributing bread

through the district, he developed an intense love for

nature, which remained the master passion of his life.

Flowers were his special study in these early years. He
knew them in their abode in every bosky deU of his

native hills, though as yet he had been able to learn little

regarding their scientific names and classification.

With this yearning after wild plants and the scenes

amid which they grow Dick came to Thurso (whither his

father had already removed) and established himself

there as a baker on his o^vn account. His business,

however, though he gave very diligent heed to it, did not

afford occupation for more than a small part of his time.

He was accordingly left with plenty of leisure for making

himself acquainted with the natural history of his new
home. The sea-shore naturally first attracted him. He
wandered for miles along the coast, and collected such

shells as he could procure from the beach. But he seems

never to have thrown himself with zeal into the study of

the marine fauna. His eye, indeed, was ever open, and,

with the instinct of a true naturalist, he could recognise

the value of facts in departments of knowledge with

which he had little practical acquaintance. He ran-

sacked the moors and mosses for beetles, bees, butter-

flies, and moths, gathering every species and variety he

could find, and forming in this way a tolerably complete

collection of the insect fauna of Caithness. Eventually

he gave himself up, heart and soul, to the flora of the

county, traversed on foot every parish and moor from

end to end, and formed a herbarium containing not only

each species of plant, with its locality and habitat care-

fully aftixed, but also many singular and interesting

varieties. He watched the vegetation from season to

season, was familiar with the haimts of every species,

knew when and where each began to show the earliest

buddings, traced out the geography of the flora, and

marked on what kinds of soil or rock particular varieties

were to be foimd.

It was not until some years after his settlement in

Thurso that he began to look into the rocks of the sea-

shore. He stumbled upon scales of fishes imbedded

within them, which greatly excited his wonder. Fiu-ther

examination brought to light abundant bones and plates,

such as he could not find described in any accessible

book. He began to collect these fossils, noting particu-

larly the circumstances under which they occurred in the

rock, and endeavouring to work out, as w-ell as he could,

their peculiarities of structure.

The way in which Dick found time for long excursions,

without in anywise neglecting his business, brings out

K
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the wonderful energy and enthusiasm of the man. He
would bake his daily supply of bread in the early hours

of the morning, have it ready for sale by his faithful

housekeeper, and start off himself long before even the

earliest riser in Thurso was out of bed. Often would he

leave home about midnight, taking advantage of moon-
light, and cross the county to reach some special ground

for observation by daybreak. Yet he would always get

home again in time for the preparation of next day's

baking. In this way he would walk sometimes sixty

miles or more in a single journey.

Of course such a man could not escape criticism in a

small town where everybody knew everybody. And
Dick's per5onal appearance not less than his singular

occupations made him a "character" in Thurso. At
dusk a tall figure wich chimney-pot hat, swallow-tailed

coat, jean trousers and travel-stained boots, usually with

some bundle of stones, ferns, grass, or what-not, might be

seen marching with a swinging pace towards the bake-

house in Wilson's Lane, and the neighbours would watch

him as he passed, shrugging their shoulders, and won-

dering where the poor eccentric baker had been wandering

this time. There was no congenial society for him in the

place. Though naturally of a sunny hopeful temperament

the bitterness of his early life had in some measure

soured him ; or at least had made him shrink within

himself, avoiding the society of others, and finding his

companionship among the flowers, mosses and rocks out

of doors, and with his books at home. He was a diligent

reader, not merely of such books on his favourite pursuits

as he could afford to purchase, but of general literature?

and in particular of poetiy. He had considerable aptitude

in quotation and availed himself freely of the gift in his

letters. Ha taught himself drawing, also ; turning the

acquisition to account not only in the delineation of the

objects of natural history which he encountered, but in

such excursive subjects as Egyptian antiquities and clas-

sical figures, with charcoal outlines of which he would at

times adorn the walls of his bakehouse. His artistic

taste led him too to procure always the best edition of a

book and to put it into the best style of binding.

Dick made Hugh Miller's acquaintance when that

eminent writer was at the height of his reputation.

There was much in the history and characters of the two

men to draw them together. The one had told the

whole world his story and had enlisted the sympathy of

every reader in the pursuits that had made him famous.

Dick on the other hand shrank from notoriety. He told

his friend all he knew, showed him all his collections

made him welcome to the use of everything, and took

him over the ground whence he had quarried many a

rare fossil. Such generous help could not but meet with

fitting public acknowledgment from its recipient. " He
has robbed himself to do me service," said Miller, who

fully and frankly stated the nature and extent of his

obligations ; and then for the first time the geological

world heard of the labours of the baker of Thurso.

Dick, sitting by his own oven-mouth and reading the

allusions to himself in Miller's paper, blushed to find

himself thus in print, and begged that he might not be

so often mentioned by name: ''Leave it to be under-

stood," he writes to Hugh Miller, "who found the old

bones ; and let them guess who can."

Nevertheless, like many self-taught men, Dick with this

avoidance of publicity, united not a little vanity. He was
proud of his humble position, and contrasted it with that

of the " gentlemen-geologists," who could never do any
good work for fear of soiling their clothes. He was proud
of his prowess as a pedestrian, losing no opportunity of

telling his friends how many miles he had walked and
how many hours and minutes he had been on the tramp,

while the "gentlemen-geologists" would have been in

bed or lazily driving over the ground in gigs. He was
proud of his achievements in science, of his power of

seizing and sifting facts, of the collections which he had
made, of the opinions he had formed. He had indeed

much to justify this egotism, though few except the

very limited number admitted into his intimacy, knew
how much. Hence to ordinary acquaintances, or casual

visitors he seemed morose, sarcastic, almost con-

temptuous. But above these little idiosyncrasies stood

out bright and clear, his purity of character, his generous

unselfishness, his enthusiasm for nature and his stem
conscientious devotion to the daily drudgery of his busi-

ness. His life was on the one hand a struggle with

poverty, and on the other an exuberant communion with

the works of God. After fifty-six years of such a life

he died, leaving as the result of all his toil just enough of

money to defray his debts.

It was well that such a story should be generally known.
Dr. Smiles deserves our best thanks for having rescued

it from oblivion and thrown it into the form of a
volume, made up largely of Dick's own letters. It was
fortunate that so many letters could be recovered, for

otherwise, as Dick never published anything, and his

friends were few, it would have been hardly possible to

gather details enough for his biography.

The author has doubtless tried to do his best with the

materials at his command, and nobody but he can know
the difficulty of his task. But, in spite of the interest of

his subject, he cannot be congratulated on having fully

sustained in this new venture his well-earned reputa-

tion as a biographer. He appears to have taken up

the life at intervals sufficiently removed to allow

him to forget what he had already written, so that

he repeats the same idea, sometimes almost in the

same words. We are told three times, for instance, that

there is no land between Thurso and Labrador, and twice

within the space of three pages that Dick was a favourite

with the children of his employer. Dick's habit of Sun-

day walking is referred to in Chapter XII., and after the

lapse of more than a hundred pages it comes up again as

if it had never been spoken of before. His baking

operations, and how he carried them all on himself, are

not likely to be forgotten by any reader of the volume.

More serious fault must be found with the inaccuracies

of the book. The author states (p. 98) that "distin-

guished geologists had asserted that no fossil remains

were to be found in the Scotch Highlands," and in sup-

port of this assertion he quotes a passage from Conybeare

and Phillips's " Geology of England and Wales." The
statement is meant to mark the importance of Dick's sup-

posed discovery of fossil fishes in the Old Red Sandstone

of Caithness. But a more unfortunate confusion could

hardly have been made. In the first place, Caithness is

not part of the Scotch Highlands. Geologically and
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ethnographically it is a portion of the northern low-

lands peopled by Scandinavian colonists. Again, while

it is true that the rocks of the Scotch Highlands

are with rare exceptions unfossiliferous, no geologist for

half a century or more has said that those of Caithness

are so also. Dr. Smiles, in repeating, amplifies his asser-

tion (p. 245) and blunders still more ; for this time he

makes Dean Conybeare the author of the astounding

statement that " the rocks of Scotland :\xq unfossiliferous I

''

and drags in Sir Roderick Murchison, "who took the

statement on trust," and "many writers" as propagating

the delusion. A third time he refers to the subject, when

(p. 238) he says " Robert Dick discovered numerous

remains of fossil fishes in Caithness where distinguished

geologists had stated that no fossil fishes were to be

found.'' How he could print these sentences in the

same volume with the letter from Murchison given on

p. 275, it is hard to understand. In that letter Murchison

speaks of himself as an old geologist who had written

upon the Caithness fishes thirty-two years before. In

truth, that geologist and his companion Sedg\vick had
found abundant fossil fishes in Caithness and had pub-

lished an account with drawings of some of them, while

Dick was still an apprentice carrying bread among the

villages of the Ochils. No fact in Scottish geology was
more familiar than that the flagstones of Caithness

abounded in fossil fishes. That Dick should have been

filled with surprise when he found them, only shows that

he had not had opportunities of learning what had already

been done in the district.

Again, Dr. Smiles refers to a remark of Sir Charles

Lyell's that "very few organic remains had been found in

the boulder-clay and especially in the till, throughout

Scotland." It would seem as if he were quoting from a

letter of Dick to Hugh J^Iiller ; for a passage from this

letter follows, showing that the writer had found fossils in

the boulder-clay almost in every place where he had
looked for them. And the reader is left lo draw the

inference that Dick in testing LyeU's statement by an

appeal to nature, had found it to be incorrect. But it

remains absolutely true to this hour. The boulder-clay,

as a whole, is singularly barren of organic remains. In

one or two exceptional places, and Caithness is one of

them, it is full of fragmentary marine shells. Dick's

observations were quite accurate ; but it was not necessary

to enhance their importance by showing that they con-

tradicted the published statements of so distinguished

a writer as Sir Charles Lyell.

But the most serious defect of all is one with which it is

somewhat difficult to deal. Ever>- reader of the book
will recognise that its preparation has been a labour of
love. Dr. Smiles has wandered over all the scenes of

Dick's rambles, has tried to realise as vividly as possible
the circumstances and surroundings of the enthusiast's

life, has recognised his devotion to the acquisition of
knowledge, and has written with the most heartfelt

sympathy with Dick's love of nature and the struggles
and trials of his position. And yet one feels that into
the spirit of the researches which formed the bright side
of Dick's lonely life, which cheered him and furnished
him with mental food 'and recreation from beginning to
end, the writer of the Life hardly enters at all. It was
more than a mere love of nature which carried Dick so

buoyantly through his monotonous drudgery ; more than

the mere pleasure of finding flower, or insect, or fossil in its

native habitat, and bringing it home to enrich his collec-

tion. We have glimpses of this in his graphic letters,

and a reader who knows something of the contemporary

history of scientific progress, can read between the lines

of these letters and find in them an interest tenfold

greater than they can possibly have without this infor-

mation. The want of such assistance to an ordinary-

reader must make the letters somewhat monotonous,

and give the' impression that the book is unnecessarily

long. When he reads, for example, Dick's account of

his numerous and laborious traverses of Caithness in

search of sections of boulder-clay, he will naturally ask

the object of these toilsome journeys, what was to be
gained from them, and what in actual fact was gained.

It would have increased his appreciation of these labours

to have learnt something of the problem to the solution

of which Dick set himself, and he would have been the

better able to realise the eager enthusiasm which led that

votary of nature to cross the county on foot at night to

get to his boulder-clay scars by daybreak. It would have
heightened the readers respect for the subject of the

biography to have been shown how, if the results briefly

sketched in the letters now published, had been given

in detail to the world a quarter of a century ago, they

might have placed the name of Robert Dick among the

pioneers of glacial geolog)-.

But of all this we learn nothing from the memoir. Dr.

Smiles sums up Dick's character and points the moral
to be drawn from the story of his life. But what was the

outcome of these long years of indefatigable labour ?

Apart from the man himself, what did his work advantage

the world ? It is, indeed, a worthy thing to have lived a
life that may serve as an ensample and encouragement
to after generations. Dick did that nobly. But he did

more. He felt that he had "done the State some ser-

vice." Though he never published his knowledge he
worked incessantly and freely communicated his stores of

information to others. Much of thr.t knowledge died

with him. Yet from his letters, his scientific collections,

the published references to the assistance freely given
by him to fellow-workers in science, and the recollections

of his contemporaries, it might have been possible to have
given at least an outline of what he had achieved. Such
a sketch would have been a fitting tribute to his memory,
a recognition of the meaning and value of those long years

of solitary toil.

In an interesting and genially written episode. Dr.

Smiles sketches the career of another, but still living

enthusiast in natural history-—Charles W. Peach, who
was one of Dick's most intimate friends, worked with

him among the Old Red Sandstone fossils, corresponded,

argued, battled with him over their respective opinions.

But here again the writer's general sympathy with a
heroic struggle for the acquisition of knowledge betrays

no special interest in or acquaintance with the life-work

of his hero. Unwittingly, therefore, he is led to do but

scant justice to his subject. From the allusions, for

example, in Dick's letters and elsewhere, to a discussion

between that dogmatic observer and Mr. Peach regard-

ing fossil wood, no reader could guess what a momentous
point in the histor}- of the Old Red Sandstone of Caiih-
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ness was really in dispute, and how much Peach's obser-

vations went to settle it. No one reading the volume, with

its account of Dick's hammerings and Hugh Miller's

visits and writings, could surmise that in the palceontology

of the Old Red Sandstone of Caithness Peach has done

far more than Dick, far more than Hugh Miller, more,

indeed, than all other geologists put together.

The illustrations of Caithness scenery, plentifully in-

terspersed throughout the book, are well engraved, and,

on the whole, very faithful and characteristic. Nothing

could be better than the Deil's Brig of Scrabster Bay.

We see the very lichens quivering in the gusts that blow

for ever through that hideous cleft, and we hear the

screams of the northern sea-fowl as they wheel in rest-

less circles from the neighbouring Clett. In transferring

the author's sketches to the wood, however, the artists

have taken a few liberties which would have roused poor

Dick's indignation. Dirlet Castle, which stands on a

rock some twenty or thirty feet above the stream, is

raised at least 300 feet into the air ; and dear old Morven,

glorified into a second Matterhom, is placed just opposite

to Dick's contemptuous ridicule of what the books say

about the hill
—

" None of the hills are as big as books

make them"—"downright nonsense ! Morven is acces-

sible on every side." Arch. Geikie

TELEGRAPHY
Ittstruciioiis for Testing Telegraph Lines and the Tech-

nical Arrangements of Offices. By Louis Schwendler.

(London : Triibner and Co., 1878.)

THE criterion of the good working of a line of telegraph

is its freedom from interruption. Interruptions to

the communication are technically called " faults," and on

our overground lines men are stationed at certain intervals

for the express purpose of patrolling these lines and

removing defects from them that sooner or later might

culminate in faults. Of course accidents, such as those

arising from snowstorms and violent winds, cannot be

prevented, but most of the interruptions that are met with

in practice can by proper supervision be eliminated before

they can arrive at such a condition as to interfere with

the communication. In telegraphy more than in any-

thing else, " prevention is better than cure," and for

many years past all our telegraph engineers who have

devoted their attention to the proper maintenance of tele-

graphs have striven to devise as perfect a method as they

can for detecting the presence of faults and for establish-

ing an accurate system of testing.

It is, however, upon our submarine cables, not only in

their manufacture but during the process of laying, and

whilst subsequently working, that the greatest skill and

ingenuity has been employed to devise a perfect system

of testing.

The fii"st rational mode of testing our cables was intro-

duced by Dr. Siemens, but Mr. Varley had previously

introduced into the service of a Telegraph Company a very

elaborate system of testing by the aid of differential gal-

vanometers and resistance coils. Rheostats or resistance

coils had been invented by Wheatstone as far back as

1843, and Sir Charles Bright and his brother, Mr. Edward
Bright, had introduced them into use on the Magnetic

Telegraph Company's system. It was, however, in the

telegraph companies' service that the system was to a

certain extent perfected, and when all the systems of the

different companies were concentrated into the hands of

the General Post Office the system became universal for

the whole country. We cannot think that Mr. Schwendler,

when he asserts that no really practical system of testing

had been adopted by any other telegraphic administration

than that of India, could have been aware of the perfect

system in use by our English administration, and it is a

pity that he has not embodied in his book a description

of the system in use in England. This perhaps is un-

necessary, because it is fully detailed in the " Handbook
of Practical Telegraphy," by Mr. CuUey, and in the text-

book of science on " Telegraphy," by Messrs. Preece and

Sivewright. Moreover, there is an excellent little " Hand-
book of Testing" detailing not only the practice on land

lines but on cables also, by Mr. H. R. Kempe, and with

another capital little book by Capt. Hoskiaer, on ''testing

cables," as well as a work on " Electrical Measurements,"

by Mr. Latimer Clark, leaves very little to be desired on

the literature of the subject. Mr. Schwendler really adds

little or nothing to our knowledge of the subject, and his

book is only valuable as an indication of what has been

done in India.

Great strides have been made in the Telegraphic De-

partment in India ever since the accession to power of

the lamented Col. Robinson. There is, according to Mr.

Schwendler, a large staff of officers available with a first-

rate general education and with a strong desire for

improvement, and many of them are well trained in con-

ducting physical experiments. It is to be hoped that

their education is sufficiently advanced to enable them to

follow the rather intricate mathematical developments of

]Mr. Schwendler. If his book has a defect it is that it is

overloaded with mathematical investigations. There is

no necessity to appeal to laboured formulae when simple

observations alone are needed to interpret pheno-

mena. The mathematician loves his formulae as a

hen her brood, but the practical man prefers to kick

them aside when he can do so and when he can

do without them. Now, at p. 16, Mr. Schwendler

gives no less than six elaborate formulse, one of which

must be selected for each particular condition to enable

the tester to discover the value of any foreign electro-

motive force that may be in the circuit, the result of what

he calls a " natural" current. Now there is no necessit}

whatever for any formula. The elimination of earth

currents in cable and land testing is of daily and constant

occurrence, and it is only necessary to compare the

deflection upon any galvanometer given by the eartli

current with a deflection produced by one cell through

similar resistance to find its value. Readings by reversals

when taken rapidly always give a mean that is approxi-

mately true, for an earth current rarely varies so rapidl}-

as to introduce any sensible error. His formulae for

eliminating the electromotive force when measuring with

a differential galvanometer simply appal one.

Mr. Schwendler wisely says, "however much testing

may become routine by continual practice it will always

and should always partake of something of the nature of

a physical experiment which must be conducted with a

perfectly clear understanding. Then only can the tester

draw the right conclusions from his observed facts ; then
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only can testing become a real benefit to the administra-

tion/'

Again he says, " We know quantitatively the electrical

state of the lines at all hours of the day, and seasons of

the year ; we are able to localise faults of all kinds very

accurately and repair them with despatch ; we test all

our telegraphic material, and by it have greatly improved

its essential qualities ; we are not groping in the dark any

more—we measure and knoiv."

It never must be forgotten that testing is in reality a

physical experiment, and these physical experiments are

being conducted every day throughout the whole of our

English telegraph system. Our cable electricians under

the guidance of Sir William Thomson have carried this

system of physical experiment to a high standard of per-

fection, and our Indian friends would do weU to profit by

their teaching.

Mr. Schwendler's explanation of the theory' of the

bridge is not clear, nor does his use of Kirchhoff's corol-

laries to Ohm's law much help the student. Indeed it is

very doubtful whether his proof that the sensibility of the

bridge method is greatest when the branch and the resist-

ance are equal is true. At any rate in our practice we
find that the more delicate the galvanometer of the bridge

the more sensitive and the more accurate is our test.

The most valuable portion of Mr. Schwendler's book is

his abstract of Ohm's classical paper, a translation of

which is to be found in Taylor's " Scientific Memoirs,"

and also in his account of Kirchhoff's corollaries to this

law.

The practice generally of line testing and testing for

faults contains nothing new, but his chapter on natural

currents, showing the efTect of polarisation of earth plates

and the presence of earth currents, is interesting.

He says, also ^'^ Defective itisulation at a feiv points in

a line is a fruitful source of currents. At all such points

polarisation is produced by the working currents, in a

manner precisely similar to that of the earth plates, by
the same cause already alluded to, and to a degree de-

pendent on the resistance and the position of the faults.

These currents will be strongest in rainy weather, when
the line is in contact with trees, when the insulators are

covered with dew—in fine, under those circumstances

which diminish the resistance of faults and promote elec-

trolytic action.

" The stronger the working currents used, and the fewer

the defective points, the stronger will be the polarisation

currents.

" If these currents become very strong their direction

may be reversed by sending for a short time a strong

current with zinc to line ; and, in such a case, this invari-

ably indicates a single fault in the line or cable." This is

a defect which we do not experience in England.
We find that (p. 66) " on all the lines in India positive

signalling currents (copper to hne) are used in order to

have the greatest possible insulation of each line under all

circumstances. Now, when measuring the insulation of a
line with a positive test current, it is evident that the value
obtained must give the insulation much too high, i.e., higher
than the line actually has when signals pass through it

;

because the signalling currents can only have a compara-
tively small oxidising effect on the line, since only a very
small part can escape to earth in the different points of the

line, while a positive testing current, the further end of the

line being insulated, must all escape to earth at the de-

fective points of the line. Again, when measuring the in-

sulation of a line with a negative testing current, wc get a
value which gives the insulation of the line much too low,

because negative signalling currents are never used. In

the absence of any known law, which would give us how
much too high the insulation of the line is obtained with

a positive testing current, and how much too low with a

negative testing current, we can do nothing better than

to take the arithmetic mean of the measured values as

representing the insulation the line probably has when
signals are passing through it. Of this mean it may,

however, be said that it must be always somewhat tco

low, for the very reason that negative signalling currents

are never used, and therefore the arithmetic mean again

of the first mean and the positive measured value would

represent a value most probably approximating to the one

which the line actually has when signals pass, and which

alone is of practical interest and consequence to be

known."

The latter part of the book is devoted to fault testing,

/>., to the localisation of the positions of faults.

The book itself is a very valuable addition to the litera-

ture of the subject, but we doubt whether it will be of any

practical use to our English electricians.

OUR BOOK SHELF
Sketches of Wild Sport and Natural History of t/ie-

Highlaiuls. By Charles St. John. Illustrated Edition.

(London: Murray, 1878.)

Many of our readers must be familiar with the inimitable
" Sketches " of St. John, which has long ago achieved
the position of a classic for both the sportsman and
the naturalist. We do not know of any descriptions of

sport to equal those that abound in these pages, in truth-

fulness, vigour, and genial humour. To the naturalist

who loves to know the habits of an animal in its native
haunts, the book must be a treasure ; and now that

Harrison Weir, Whymper, Corbould, Collins, and Elwes
have adorned it with their art, the book should become a
greater favourite than ever. No artist equals Whymper
in his faithfulness to life in drawing animals. Every
picture in the book—and there are about eighty of them

—

is a masterpiece in its way, and an impressive lesson in

natural history. We need only say that the engraver is

Mr. J. W. Wh}-mper to convince our readers that the
artists' charming work has been faithfully and skilfully

rendered. No one can read a chapter of the book with-
out being both refreshed and instructed.

LETTERS TO THE EDITOR
[T7ie Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, or

to correspond with the writers of rejected manuscripts. No
notice is taken of anonymous communications.

[The Editor urgently requests correspondents to keep their letters as
short as possible. 7he pressure on his space is so great that it

is impossible otherwise to ensure the appearance ezeti of com-
munications containing interesting and novel factsJ\

Paradoxical Philosophy

It is strange to see a writer on philosophy like Mr. S. H.
Hodgson, as well as physicists so exceptionally able as Prof.

Clifford, and now Prof. Clerk-Maxwell, falling into the same
errors of observation as more ordinary mortal?. Neither the

authors of the " Unseen Universe," nor any of the members of the

Parodoxical Society, have, so far as I am aware, expressed the



194 NATURE [jmt. 2, iS;9

notion that the invisible order of things which continuity requires

a> antecedent to the visible order, is in any sense materia!.

They only assume that it must be conditioned. Indeed, the

authors of the " Unseen Universe " have expressed this convic-

tion in the preface to the second edition of their work, in italics, and
in language that is not only exceedingly clear, but also extremely

strong.

But it seems to be taken for granted on all sides that a man
of science can only imagine a mechanical unseen. This is really

very hard.

The analogy (however inadequate) furnished by Thomson's
vortex atoms, and the invisible fluid which they postulate, is too

good an illustration of a novel and difficult conception to be
disregarded ; but it will have to be laid aside at once, if it can be
shown to be necessarily productive of such extraordinary mis-

conceptions even in intellects of the highest order,

Hermann Stoffkraft
Schloss Ehrenberg, Baden, December 25, 1878

Force and Energy

Since a year or two back, when Herbert Spencer started, in

the columns of Nature, a discussion as to the real meaning of
the word " force," most careful-thinking students of mechanics
have probably come to the conclusion that either the ute of the

word " force " must be discontinued as a physical scientific

term, or that it must be defined in a different manner from that

adopted almost universally by those "doctors" whose writings

seemed to weigh so heavily on the brain of " poor Publius."

Tiiey all agree in saying that in its physical application the word
"force" means that which produces i.e., the cause of change
of momentum. It is needless to give quotations. They are all,

except one, curiously explicit. Germans, French, and English
agree. "So sehen wir diese Aenderung als Wirkung irgend
einer in demselben thatigen Ursache an ; diese Ursache nennen
wir Kraft." (Ritter's "Mechanik," p. 36). "On donne, en
general, le nom de force a la cause quelconque qui met un
corps en mouvement, ou seulement qui tend a le mouvoir."
(Poisson: " Traite de Mechanique," Introduction, p. 2.) Al-
though in Tail's '

' Recent Advances " we find on p. II " that we
have not yet quite cast off that tendency to so-called metaphysics
which has so often blasted," &c., &c. ;

yet on p. 16 of the same
book there is reproduced the fine old crusty Newtonian maxim
to which Thomson and Tait and Tait and Steele cling with s^uch

fond reverence: "force is any cause which," &c. Clerk
Maxwell gives no formal definition of force in his " Electricity

and Magnetism." On p. 5 he simply gives its dimensions. On
p. 83 of his invaluable " Theory of Heat" he defines, "force
is whatever changes or tends to change," &c. This is a very

ingenious mode of escaping the difficulty by simply giving no
definition at all. We are told what the result of force is, but

not what force itself is. We are told that force is "whatever,"
which is not very clear, Jeames would hardly think that justice

was done him if we asserted that the complete definition of him
was " whatever opens a door," and made no mention of the

fact of his humanity or of his grand plush breeches. It is, in

fact, a confusion between a statement of the mode of measuring
quantitatively the force, and the definition of the force itself.

A physical definition should certainly show clearly what the

proper way of measuring the quantity is ; but this latter is not

the definition itself. Moreover, there may be different almost

equally good modes of measurement, all leading to the same
numerical result. Clerk Maxwell's definition is clear as to a

mode of measuring force, but furnishes absolutely no informa-

tion as to the nature of the thing intended to be defined. It,

therefore, differs from the others in that they are real meta-
physical definitions, presuooably comprehensible to those who
understand metaphysics, while his is no definition at all. Prof.

John Perry, in his book on " Steam," adopts the same device as

Prof. Clerk Maxwell, substituting the word "anything" for

"whatever." Rankine forms a remarkable exception. He
says that " force is an action between two bodies either causing

or tending to cause change in their relative rest or motion,"

Here the word "cause" is used in such a sound, practical,

common-sense w^y that no one could take exception to such use

of it, even in a physical definition, and probably "action," as

here used, might be explained clearly enough for all useful pur-

poses as " a changing relation" or "a change of relation."

Kankine, however, does not take the trouble to do this last.

Now clearly a cause is a metaphysical entity, if it is an entity

at all, and from the very nature of the difference between meta-
physics and physics, a metaphysical entity cannot possibly be
made of any use in physical investigations. If, then, the word
force is to be usefully employed in physics, it must be defined

as something else than a "cause," When we talk of forces,

the physical facts the observation of which we think of, are

accelerations of momentum ; and in his Glasgow lecture Prof.

Tait seems half inclined to use "force" and "acceleration ot

momentum " as synonymous terms. But an acceleration of

momentum is a function of one body only ; and every one knows
that what is mentioned in Rankine's definition is true, namely,

that force is a function of two bodies, and can have neither

objective nor any other kind of existence except as a relation

between two bodies. Seeing that it is so, I beg to lay before

your readers for their favourable consideration the meaning of

the word force which I have used for several years past,

I wish force to be defined as "time rate of transference of

momentum." A transference of anything can only take place

between one body and another, and in the transference the

amount transferred from the first body to the second is neces-

sarily equal to the amount transferred to the second body from

the first. This might seem to be such a truism as to be a mere
repetition of words ; but we must remember that it is the law

of motion which the " transcendently lucent" Newton dis-

covered from his extensive physical experience ; and, in order

to discountenance scepticism, we might add, by-way of paren-

thesis, that during the transference no spilling takes place.

" Poor Publius" might thus get a hint that there is such a

physical fact as conservation of momentum which is independent

of all formal definitions. If momentum is conserved, i.e., if it

has an enduring existence so that at one time there is no more
nor less of it than at another, then during a direct transference

of some of it from one part of the system in which it is lodged

to another part, the amount lost by the one part must evidently

be the same as that gained by the other part. Thus an accele-

ration or time-rate of gain of momentum to one part necessarily

implies a simultaneous equal time-rate of loss of momen-
tum from another part, and also a simultaneous equal rate of

transference of momentum from that other to the first part. All

these three rates have directions inasmuch as they are time-rates

of directed quantities. The first is a rate of gain of momentum,
which momentum has a certain direction. If that direction be

reckoned positive the gain is one of positive momentum, and
the acceleration is naturally reckoned as positive. The second is

a rate of loss of momentum of the same direction, i.e., a loss of

positive momentum which is equivalent to a gain of negative

momentum, and therefore this time-rate is naturally reckoned

negative. The meaning of this is simply that the proper physical

sign to ascribe to acceleration of momentum is the directional

sign of the momentumgained. The two opposite signs of the above

two rates have given rise to the idea of two equal and opposite

forces acting between the bodies. If the forces were located in

the bodies and not between them, the phraseology would be

consistent with Tait's definition of force as simply "accele-

ration of momentum." But I do not hesitate to say that this

idea of force is quite unnecessarily out of accord with the com-
monly received notion of force as a mutual action or relation

between two bodies, because in this view force would distinctly

have reference to only one body. If, however, we use force

to mean the transference of momentum, there is, of course, only

one force between the two bodies. The question is what sign is

to be given to this force, and it is not quite easy to answer.

Force is in this view a flux, a rate of flow of momentum. This

flow takes place in a certain direction, and it is the flow of a

directed quantity. Are we to take the direction of the flow or

the direction of the momentum that flows, to determine the

proper sign of the force ? These two directions need not be the

same. Thus in a bar subjected to tension the flow of momentum
is in the direction opposite to that of the momentum itself. In

a bar in compression the flow of momentum takes place in the

same direction as that of the momentum. In a mass subjected

to shearing stress the direction of the flow is perpendicular to

that of the momentum. In the case of the attraction of gravi-

tation between two bodies the direction of the flow of momentum
is always the exact opposite of that of the momentum that flows

from one to the other in whatever way the two may be moving.

In the case of impact if we take the direction of the flow of mo-

mentum as that of the perpendicular to the surfaces that touch

during impact drawn from the bod\ that loses momentum
towards the body that gains momentum, then this durection of



Jan. 2, 1879] NATURE ^95

flow may make any angle within certain limits with that of the

momentum exchanged. If we are to adhere strictly to the ordi-

nary conventions with regard to the directions of forces, it is

clear that we would need to consider the transference of momen-
tum which we term force, only with reference to the direction of

the momentum transferred, and without any reference to the

direction of transference. It i?, however, evident that this

latter direction is of very great importance in physical investi-

gation, and it is a matter worthy of serious consideration whether

or not force should not be considered a two-directional quantity,

one into whose definition two directions enter. Impact is a

difficult subject, perhaps, just because of the large possible

variation of the difference of these two directions. All other

forces (rates of transference of momentum), except those in-

volved in impact may be divided into three simple classes corre-

sponding to compression, tension, and shear.

In considering stress, the phrases '

' transmission of momen-
tum " and "rate of transmission of momentum" areas conve-

nient, perhaps, as the corresponding phrases with " transference
"

substituted for "transmission."
The most obvious objection to this definition of force is

that a force may be applied to a body, and yet it receives

no momentum. The objector would probably say that though
the force be applied, yet there may be no momentum trans-

ferred to the body. But this would be quite WTong, as can
be most easily recognised if Prevost's theory of exchanges of
heat by radiation and the similar theory for conduction of

heat be recalled to mind. A body may quite easily have
simiJtaneously equal amounts of opposite momentum trans-

ferred to it. These will balance, and its centre of gravity will

suffer no acceleration of velocity. This remark will make it

evident that the theory of force gives an easy and unhesitating

answer to the much-debated question as to whether there are
really such things as unbalanced forces. A transference of
momentum between two bodies may just as readily be un-
balanced as balanced. Let us consider this balancing of trans-

ferences of momentum more particularly. Let a body have
momentum transferred to it by the pressure of another body
upon a certain portion of its surface. This can be balanced
in different ways. It may be balanced by a perpendicular
pull applied to a portion of the surface parallel to that
to which the pressure is applied, and facing the same way, i.e.,

on the same side of the body. The directions of the momenta
transferred at these two surfaces are the same, but the directions
of transference or flow are opposite. Or the pressure may be
balanced by an oppositely directed pressure upon a parallel sur-

face facing the other way. In this case the directions of the
momenta transferred at the two surfaces are again the same,
while the directions of flow areaLso the same. In all cases when
a body is kept in balance by transferences of momentum going on
through its different surfaces, it is evident that for any amount
of momentum of a given direction transferred into it at one
surface an equal amount of momentum of the same direction
must be transferred out of it at some other surface. The
directions of transference or flow at these two surfaces may be
relatively any whatever—they are quite independent. The
balance of the body, with respect to the velocity of its centre
of inertia, is quite uninfluenced by the directions of the momen-
tum-flows through its different surfaces. But evidently the state
of stress and strain throughout the inferior of the body depends
a great deal upon the relative directions of these flows as
well as upon the relative positions of the surfaces.

But, as regards the direction of the momentum, it must be
remembered that this depends upon what we arbitrarily choose
to be our standard positive direction, whereas the equilibrium
of the body acted on certainly does not depend in the least upon
that arbitrarily chosen direction. Thus, as in the above ex-
ample, let the body 2 be kept in equilibrium by the equal and
opposite pressures of the bodies I and 3 on its opposite faces.
The question is whether momentum is being transferred from I

to 2 and from 2 to 3, the momentum transferred having also
this direction ; or whether both the flow and the momentum
flowing have exactly the opposite direction, viz., from 3 through
2 to I. If we have a standard positive direction to go by, and
if I is not in equilibrium, but is being stopped in its motion by
impact on 2, then the above question is easily answered at once.
But if I is in equilibrium as well as 2, we must, in order to
answer the question, look beyond i to find out the direction of
the other transference of momentum, which, along \vith that
between i and 2, keeps I in equilibrium. If this other trans-

ference takes place between i and another body which b again

in equilibrium, it would be necessary to go back still another

step in order to find out in which direction the flow is really

taking place. If the whole system of which these bodies form
parts is everywhere in equilibrium, i.e., all the parts at rest re-

latively to each other, we would in this way travel from one
body to another in a complete circuit in search of some point

which would disclose the real direction of flow, but without

ever coming to any such point. Because, following round the

circuit, we would again come back to 3 and 2 and i. The
choice of a standard direction as the positive one does not help

us in the least to come to even a formal conclusion. We
remain, however, sure of two things— first, that there is really

a continual flow of momentum taking place all round this

circuit in the system ; and, secondly, that the direction of

this flow is at some places, which we can definitely specify,

in the same direction as the momentum transferred, and at some
other places, equally easily specified, in the opposite direction.

Take as an example a piano. We may suppose the upper hori-

zontal bar of the frame to which the strings are attached to be
continually losing upward momentum, which is being continually

received by the top parts of the tightened strings. This upward
momentum the strings are continually transmitting downwards
from particle to particle, and at the foot of the strings it is deli-

vered to the bottom horizontal bar of the frame. This bottom
bar transmits the upward momentum horizontally, each section

being in shear, to the vertical sides of the frame. The trans-

mission down the wire is in the direction opposite to that of the

momentum transmitted ; in the horizontal bottom bar the direc

tion of transmission is perpendicular to that of the momentum ,

through the sides this momentum flows upwards, that is, in the

same direction as the momentum itself, and finally, it is trans-

mitted again horizontally through the upper bar to be redelivered

to the strings. This explanation is completely satisfactory in

accounting for the conditions of strain of the various parts of

the piano. But to explain there conditions an equally satisfac-

tory hypothesis would be that a stream of downward momentum
is continually circulating through the piano in the same circuit

as the above, but in the opposite direction round that circuit.

Or again we might suppose two opposite circulations to be con-

tinually going on, one of upward momentum and the other

of downward momentum. But whichever of the three hypo-
theses we may adopt, we always have the flow in the string

which is in tension opposite to the momentum flowing through
it, and the flow through the horizontal bar perpendicular to the

momentum, and the flow through the sides of the frames in the

same direction as the momentum transmitted.

Which of the three is to be chosen, or is it of any consequence
that we should know which should be taken ? The question is

not one that can be made to have any degree of unreality in

appearance by merely measuring the motions relatively to one
thing or another. It is not whether the momentum transferred

is upward or downward relatively to the centre of the earth, or

relatively to the sun or to the stars. It is, what is the direction

of this momentum relatively to the centre of inertia of the piano
frame itself, whether this relative momentum is directed from
one end of the piano towards the ether or from that latter to the

former, and the answer to this question is quite independent of

what we arbitrarily choose to call the absolute velocity of the

centre of inertia of the whole structure.

I will venture to say that the correct answer is that there are

two opposite streams of equal amounts through the structure.

What is meant by equal amounts is, of coune, that the opposite

rates of transference through any section are numerically equal.

The simplest and clearest proof is this very simple one : If there

were only one stream circulating in one direction, since from
the above it is clear that the momentum flowing along in this

stream is at every point of it of the same direction, and since the

stream is a continuous steady one, every part of the structure

through which this stream flows would have the velocity corre-

sponding to this momentum, and in consequence the centre of

inertia of the structure would have a certain velocity in the same
direction. The inconsistency of this result with the datum from

which we started, namely, that the momentum transmitted was

to be measured relatively to the centre of inertia, need not be

pointed out. To look at the question in another way, let us only

consider what this mom.entum, this thing that is being trans-

ferred from particle to particle, really is, viz., mass multiplied by
velocity, and we cannot fail to come in a moment to the conclu-

sion that the£e streams are simply streams of molecular vibration.
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And since eacli particle maintains constantly the same average
position relatively to the centre of inertia of the whole, it is

evident that its alternate opposite displacements and velocities

relatively to that centre of inertia must be numerically equal.

A certain particle has first a certain velocity in one direction, and
immediately afterwards has a numerically equal velocity in the

opposite direction. This change cannot take place except by its

transferring to the next particle the same numerical amount of
momentum of one direction as it receives from that particle of
momentum of the opposite direction. In this way constant
streams run in the two opposite directions, the momentum
flowing along one having the opposite direction to that flowing
along the other, and equal numerical amounts of these oppositely

directed momenta flowing past any given sections of the two
streams per unit of time.

As a sort of parenthesis let me give the following sym-
bolical statement of the foregoing. Let V be the velocity of
flow of either of these two opposite streams, and ix. the mass
per unit volume of the material, and v the average numerical
velocity of the particles. Then since at any given instant half

the particles must be supposed to be moving in one direction,

and the other half in the opposite direction, the amount of
momentum of one direction passing per unit of time through any
section of unit area of the correspondingly directed stream, is

\ Vfiv. A numerically equal amount of oppositely directed

momentum is flowing per unit of time through the same unit

section in the opposite direction. Observe that the material
through which these two streams are flowing is in "balance,"
"in equilibrio." Suppose the one stream to lead out of, and
the other to lead into, an unbalanced mass, which mass suppose
not to be losing or gaining momentum except by these two
streims. By means of the one it loses, say ( + \ Vfi-J) per unit

of time. By means of the other it gains { - | Vyi. v) per unit of

time. The amount of positive momentum it transfers to the

•balanced material for unit of time is, therefore, + V y. v, and this

is the rate of transference of momentum from the unbalanced
mass to the balanced material, and through this latter. If the

ratio of comparison or extension, i.e., the strain of this balanced
material, be called c, then wXvzX. we usually call its modulus of

elasticity is E given by the equation eE = Vfi v. If we insert

in this expression the proper value of F = /-^^ the velocity

of transmission of longitudinal vibration, we obtain a value of

similar to that deduced by De St. VenantfortheV IX

first stage of an impact, during which a single unbalanced wave
of momentum is running forward through the body impinged on.

But the important point to notice is that the rate of transfer-

ence of momentum per unit area is the product of a mass per
unit volume ((u) and of two velocities

( V and v). In un-
balanced transmission these two may be in the same direction,

in which case the mass being accelerated is in compression,
or they may be in opposite directions, in which case the acce-

lerated mass is in tension ; or they may be at right-angles, in

which case the accelerated mass is in shear. In balanced trans-

mission if in the one stream the velocity of flow is in the

sa-Lie direction as that of the flowing momentum, then also in

the opposite balancing stream these two velocities have the same
directions and the material is in compi-ession, the strain being
double that which would occur if either of these opposing streams
existed by itself unbalanced in the material. Similarly for a

balanced state of tension and for one of shear.

Considering these reasonings, does it not seem right to make
the direction sign of the force, or rate of transference of mo-
mentum, the same as that of the product of these two velocities.

The sign of the product of two vectors does not depend on the
absolute direction of either, or rather it does not depend on the
relation of either to what v.e arbitrarily choose as our standard
direction. It depends only on their mutual relation. Thus we
get a definite sign for each force not arbitrary, but real. For a
compression force the two vectors have different signs, and their

product is a multiple of - I. For tension, the two being of
the same sign, their product is a multiple of -h i. For shear,

the two being perpendicular, their product is a multiple of \'—

I

or of - \/-i. If the direction of transference be oblique to

that of the momentum transferred, their product is the sum of a
scalar and of a vector. In this case we have compound stress,

that is a shear compounded with either compression or tension
;

and, as every one knows, it is usually convenient to consider the

scalar and the vector parts separately. The question of the
mode of transmission of momentum corresponding to these
main kinds of stress is one of molecular mechanics, into which
there is no need of entering here.

Robert H. Smith
{To be coniimied.')

Leibnitz's Mathematics
In perusing some old files of Nature I came upon the fol-

lowing sentence in a letter from Prof. Tait (vol. v. p. 81)
in reference to the invention of the Differential and Integral
Calculus;—"Leibnitz was, I fear, simply a thief as regards
mathematics." Prof. Tait has more than once intimated or
expressed a similar opinion.

In reply to this imputation Dr. Ingleby says (Nature,
vol. V. p. 122) ;

—"I do not object to the Professor calling a
spade a spade ; but I assure him that this charge is made just

twenty years too late. It is exactly that time since the last

vestige of presumption against the fair fame of the great German
was obliterated. If Prof. Tait does not understand me, or,

understanding me, disputes the unqualifiedtr^th oi my s,\.2iiQxatTaX,

I promise to be more explicit in a future letter. But I incline

to think the question is not susceptible of /w<?/" until the Council
of the Royal Society, who so grossly disgraced themselves in

1 712, shall do the simple act of justice and reparation required
of them, viz., publish the letters and papers relating to this con-
troversy, which since that date have slumbered in the secret

archives."

Prof. Tait, as far as I know, never responded to the challenge,

and I presume there is but one inference to be drawn from his

silence.

In a late reading of an account of this controversy from the

German standpoint, my interest in the subject has been re-

awakened, and I feel a strong desire to see the whole question

thoroughly ventilated. Such a consummation must surely be
wished by every fair-minded man, and in the name of justice I

would ask Dr. Ingleby to be more explicit and do what lies in

his power to remove the imputation which has been attempted
to be fastened upon Leibnitz.

This question will not down at the bidding of any one, and
the documentary evidence alluded to by Dr. Ingleby must sooner

or later see the light. Let us have the matter at once and for

ever definitely and honourably settled. A. B. Nelsox
Danville, Ky., U.S.A., November 27, 1878

[It is not to be absolutely presumed that, when a busy scien-

tific man lets pass such challenges, he has given up his point.

The question has now lost all but a species of antiquarian

interest :—still it is worth clearing up. We might begin by
asking Mr. Nelson and other defenders of Leibnitz to explain

the very singular appropriation which Leibnitz made of

"Gregory's Series" after having acknowledged whence he got

it.—Ed.]

Commercial Crises and Sun-Spots

A suggestion is made by Mr. John Kemp, in Nature,
vol. xix. p. 97, to test the relation of sun-spots to the variation

in weight of the cereal grains. Probably the difficulties of

giving such a test scientific precision are insurmountable. No
doubt these grains do vary in weight from year to year. Of
some samples of oats, of crop 1877, contributed by me to the

South' Kensington Museum, the pound contained 13,642 grains,

while the pound of crop 1878 contained 16,870. But there are

many varieties of oats, barley, and wheat in general cultivation,

each producing grains differing in weight from the others. In

an inquii-y which I made regarding the weight of the sterling,

average grains of wheat of crop 1876 from the south of England
were found, in an air-dry condition, to weigh as follows

:

Talavera, I'oi gi". troy; Chidham white, '76; Sherrift's bearded,

•86 ; Kessingland red, "92 ; Nursery red, 76 ; Trump white,

•81 ; Red rivet, i"00; Lammas red, "89; Hunter's white, '75.

And different ears of a given variety of wheat have grains of

different weight. If six or eight culms come up on one stool,

the largest ears have the heaviest grains. In general, the larger

flower-cups in an ear, contain the heavier grains, Then, there

is scarcely such a thing to be found as a crop of one pure

variety. Any variety rapidly gets mixed with others. And,

^

supposing that a plot were set aside for a pure variety, year after
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year, for a few cycles of sun-spots, the mineral conditions would

be constantly varying ; so that any test by the balance to com-

pare the fruit of one year with that of another, would involve

too many unappraisable elements to have a real value.

Prof, Jevons observes that his investigation is "embarrassed

by the fact that no inquirer has been able to discover a clear

periodic variation in the price of corn." But the quality of

com must be a more immediate effect of solar action than the

price. Now, although perhaps not much is to be arrived at from

the method suggestSi by Mr. Kemp, there is another direction

in which someSiing might be found, and in which the necessary

data already exist. I allude to the records of those Com
Exchanges which contain full details of the measure-weight

of every parcel of grain which has been sold in them for several

sun-spot periods. I reduced the sales in the Haddington Corn
Exchange for the year from July 3, 1868, to June 25, 1869, and
fomid the average bushel-weights as under :

—

Wheat ... 2 7, 764 quarters 63 " i S lbs. per busheL
Barley ... 33,022 , 56-85 „ „
Oats 16,223 , 43-49 „ „

The sales in the Edinburgh Com Exchange from November 4,

1868, to October 27, 1869, gave the following weights :

—

WTieat ... 27,322 quarters 62*84 lbs. per busheL
Barley ... 35,752 56-18 „ „
Oats 53.843 ,1

42*28 „ „
Reductions on this larger scale probably eliminate most of the

elements of imcertainty. The measure-weight of the cereal

grains depends on various factors, one of which is the com-
parative distension of the epicarp by the inclosed albumen.
It is this element which may vary with variations of solar

radiation. And if a cycle of measure-weight should be foimd
corresponding with the sun-spot period, a clue might be gained

to some unsuspected commercial relationship.

North Kinmundy, Aberdeen A. Stephen Wilson

Time and Longitude

I HAVE been much amused at the questions on the above
<Nature, voL x\'iii. p. 40), by Mr. Latimer Clark, and the

answer (p. 66) by my old friend Capt. J. P. Maclear ; the

numbers of Nature for May having only just reached my
*'out-of-the-world" residence. I suspect Mr. L. C. has had in

his mind what I have often had, and with which I have fre-

quently puzzled some "unco guid" Sabbatarians! If it is

such a deadly sin to work on Sunday, one or the other of
A and B coming, one from the east, the other from the west,

of 180° meridian, must, if he continues his daily avocations, be
in a bad way ! Some of our people in Fiji are in this unen-
viable position, as the line of 180° passes through Loma-Loma !

I went from Fiji to Tonga in H.M.S. Nymph, and arrived at

our destination on Suttday, according to our reckoning from
Fiji, but Monday, according to the proper computation west
from Greenwich. We, however, found the natives all keeping
Sunday. On my asking the missionaries about it they told me
that the missions to that group and the " navigators," having
all come from the eastward, had determined to observe their

seventh day, as usual, so as not to subject the natives to any
futxu-e puzzle, and agreed to put the dividing line further off,

between them and Hawaii, somewhere in the broad ocean,
where there were no metaphysical natives or "intelligent
Zulus " to cross-question them ! E. L. Lay.\rd

British Consulate, Noumea, New Caledonia ,

Hereditary Transmission ;-
"^"^

I H-WE pemsed with interest Mr. Edmund Watt's account of
the six-fingered family in Dominica, as it recalls to my memory
a family showing precisely the same peculiarities in Ceylon, at
Point Pedro, the m^st northerly point of the island, where,
twenty-six years ago, I was magistrate.
A family quarrel came before me, and I found, to my great

astonishment, that plaintiff and defendant, and all the witnesses,
had sL\ fingers oa each hand and six toes on each foot ! The
additional finger or toe was, in each instance, a " little finger

"

(or toe) inserted in the side of the hand or foot, quite loosely,
adhering to the skin, and not part of the skeleton. It might
easily have been excised with a pair of ordinary scissors. The
parties were all closely related—brothers and sisters, uncles and
aunts, nephews, nieces, and cousins—they must have had a
common progenitor. It would be easy, and most interesting,
to ascertain if any of the fanily now exist, anl, if so, if the

supplementary finger has been transmitted ta the present gene-

ration. A note to the "Resident Magistrate," Point Pedro,

would, I hope, produce a reply. If any of the family of my
old clerk, Mr. Dehoedt, sm-vive, they would recollect the fact.

I think the party came from Panditerripu. E. L. Layard
British Consulate, Noumea

« Survival of the Fittest

"

In Nature, vol. xix. p. 155, Mr. S. F. Clarke's observations

on the cannibal habits so rapidly developed by the larvae of the

New England salamanders are cited in illustration of the sur-

vival of the fittest. The fact that similar tendencies are invari-

ably betrayed very early in life by theyoung of the common Mexi-
can Axolotl {Siredon mexicanum), numbers of which are annually

hatched out in the Brighton Aquarium, may perhaps be of

interest. Many of the smaller and weaker ones are bodily de-

voxured by their stronger brethren of the same brood, an inclina-

tion which is so marked that systematic over-feeding is resorted

to in order to arrest the diminution in the number of specimens.

Brighton, December 27, 1878 A. Crane

Shakespeare's Colour-Names
In the very interesting articles and correspondence which you

have published on the subject of colour-blindness, it is rather

surprising that no one has referred to a passage which, if taken
alone, would appear to show that Shakespeare did not know the

difference between green and blue. In "Romeo and Juliet"

(Act iii.. Scene 5), the Nurse says to Juliet, speaking of Paris :

—

" Oh, he's a lovely gentleman

;

Rcmeo's a dish-clout to him ; an eagle, madam.
Hath not so green, so quick, so fair an eye
As Paris hath."

\\Tiat is here called a green eye is e\-idently what we call a
blue one. But lago (" Othello," Act iii., Scene 3) calls jealousy

a "green-eyed monster," using the expression "green-eyed" as

a modern might use it, and meaning something very unlike
" blue-eyed." These instances appear only to show that in the

language of Shakespeare's time the names of colours were
used somewhat vaguely. Joseph John Murphy

Old Forge, Dunmurry, co. Antrim, December 23

DISCUSSION OF THE WORKING HYPOTHESIS
THAT THE SO-CALLED ELEMENTS ARE
COMPOUND BODIES^

I.

T T is known to many Fellows of the Society that I have
•• for the last four years been engaged upon the prepara-
tion of a map of the solar spectrum on a large scale, the
work including a comparison of the Fraunhofer lines with
those visible in the spectrum of the vapour of each of the
metallic elements in the electric arc.

To give an idea of the thoroughness of the work, at all

events in intention, I may state that the complete spectrum
of the sun, on the scale of the working map, will be half a
furlong long ; that to map the metallic lines and purify
the spectra in the manner which has already been de-
scribed to the Society, more than 100,000 observations
have been made and about two thousand photographs
takeru

In some of these photographs we have vapours com-
pared with the sun ; in others vapours compared with
each other ; and others again have been taken to show
which lines are long and which are short in the spectra.

I may state in way of reminder that the process of purifi-

cation consisted in this : When, for instance, an impurity of
manganese was searched for in iron, if the longest line of

Mn was absent, the short lines must also be absent on
the h>'pothesis that the elements are elementary ; if the

longest line were present, then the impurity was traced

down to the shortest line present.

The Hypothesis that the Elements are Simple Bodies does

not include all the Phenomena
The final reduction of the photographs of all the

metallic elements in the region 39-40—a reduction I

' Paper read at the Royal Sicietj-, December 12, by J. Nonnan
Lockye', F.R.S.
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began in the early part of the present year, and which has

taken six months, summarised all the observations of

metallic spectra compared with the Fraunhofer lines

accumulated during the whole period of observation.
Now this reduction has shown me that the hypothesis
that identical lines in different spectra are due to im-

table I.—final reduction-iron.

Intensity in

Sun.
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cated a paper to the Society on the spectrum of calcium,

to which I shall refer more expressly in the sequel.

Differentiation of the Pheno?nena to be observed on the

Two Hypotheses

When the reductions of the observations made on
metallic spectra, on the hypothesis that the elements
were really elementary, had landed me in the state of

utter confusion to which I have already referred, I at

once made up my mind to try the other hypothesis, and
therefore at once sought for a critical differentiation of the
phenomena on the two hypotheses.

Obviously the first thing to be done was to inquire

whether one hypothesis would explain these short line

coincidences which remained after the reduction of all

the observations on the other. Calling for simplicity' sake
the short lines common to many spectra basic lines^ the
new hypothesis, to be of any value, should present us with
a state of things in which basic molecules representing
bases of the so-called elements should give us their lines,

varying in intensity from one condition to another, the
conditions representing various compoundings.
Suppose A to contain B as an impurity and as an element,

what will be the difference in the spectroscopic result ?

A in both cases will have a spectrum of its own

;

B as an impurity will add its lines according to the

amount of impurity, as I have shown in previous papers.

B as an element will add its lines according to the

amount of dissociation, as I have also shown.
The difference in the phenomena, therefore, will

be that, with gradually increasing temperature, the

spectrum of A willjade, if it be a compound body, as it

will be increasingly dissociated, and it will not fade if it

be a simple one.

Again, on the hypothesis that A is a compound body,
that is, one compounded of at least two similar or dis-

similar molecular groupings, then the longest lines at one
temperature will not be the longest at another, the whole
fabric of "impurity elimination," based upon the assumed
single molecular grouping, falls to pieces, and the origin

of the basic lines is at once evident.

This may be rendered clearer by some general con-

siderations of another order.

Ccnet'al Considerations

Let us assume a series of furnaces A ... D, of which
A is the hottest.
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Fig. 1.^

Let us further assume that in A there exists a substance a

by itself competent to form a compound body ^3 by union
with itself or with' something else when the temperature
is lowered.
Then we may imagine a furnace B in which this com-

pound body exists alone. The spectrum of the compound /3

would be the only one visible in B, as the spectrum of the

assumed elementary body a would be the only one visible

in A.
A lower temperature furnace C will provide us with

* The figures between the hypothetical spectra point to the gradual change
as the spectrum is observed near the temperature of each of the furnaces.

a more compound substance y, and the same considera-
tions Mill hold good.
Now if into the furnace A we throw some of this

doubly compounded body y we shall get at first an integra-
tion of the three spectra to which I have drawn atten-
tion ; the lines of y will first be thickest, then those of

^, and finally a would exist alone, and the spectrum would
be reduced to one of the utmost simplicity.

This is not the only conclusion to be drawn from these
considerations. Although we have by hypothesis 13, y,
and S all higher, that is, more compound forms of a, and
although the strong lines in the diagram may represent
the true spectra of these substances in the furnaces B, C,
and D, respectively, yet, in consequence of incomplete
dissociation, the strong lines of /3 will be seen in furnace
C, and the strong lines of y will be seen in furnace D, al^
as thin lines. Thus, although in C we have no line which
is not represented in D, the intensities of the lines in C
and D are entirely changed.

In short, the line of a strong in A is basic in B, C, and
D, the lines of /3 strong in B are basic in C and D, and
so on.

I have prepared another diagram which represents the
facts on the supposition that the furnace A, instead of
having a temperature sufficient to dissociate /S, y, and &
into a is far below that stage, although higher than B.

-^ T
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say, therefore, that there is no impurity of iron in man-
ganese, but although the longest iron lines are not there,

some of the fainter basic ones are. This I hold to be

the explanation of the apparent confusion in which we
are landed on the supposition that the elements are

elementary.

Application of these Considerations to Known
Compounds

Now to apply this reasoning to the dissociation of a

known compound body into its elements

—

A compound body, such as a salt of calcium, has as

definite a spectrum as a simple one ; but while the spec-

trum of the metal itself consists of lines, the number and
thickness of some of which increase with increased quan-
tity, the spectrum of the compound consists in the main
of channelled spaces and bands, which increase in hke
manner.

In short, the molecules of a simple body and a com-
pound one are affected in the same manner by quantity

in so far as their spectra are concerned ; in other words,
both spectra have their long and short lines, the lines in

the spectrum of the element being represented by bands
or fluted lines in the spectrum of the compound ; and in

each case the greatest simplicity of the spectrum depends
upon the smallest quantity, and the greatest complexity (a

continuous spectrum) upon the greatest.

The heat required to act upon such a compound as a
salt of calcium so as to render its spectrum visible, dis-

sociates the compound according to its volatility ; the

number of true metallic lines which thus appear is a
measure of the quantity of the metal resulting from the

dissociation, and as the metal lines increase in number,
the compound bands thin out.

I have shown in previous papers how we have been
led to the conclusion that binary compounds have spectra

of their own, and how this idea has been established by
considerations having for a basis the observations of the
long and short lines.

It is absolutely similar observations and similar reason-
ing which I have to bring forward in discussing the com-
pound nature of the chemical elements themselves.

In a paper communicated to the Royal Society in 1874,
referring, among other matters, to the rerersal of some
lines in the solar spectrum, I remarked * :

—

" It is obvious that greater attention will have to be
given to the precise character as well as to the position
of each of the Fraunhofer lines, in the thickness of
which I have already observed several anomalies. I

may refer more particularly at present to the two H lines

3933 and 3968 belonging to calcium, which are much
thicker in all photographs of the solar spectrum [I might
have added that they were by far the thickest lines in the
solar spectmm] than the largest calcium line of this
region (4226"3), this latter being invariably thicker than
the H lines in all photographs of the calcium spec-
trum, and remaining, moreover, visible in the spectrum
of substances containing calcium in such small quantities
as not to show any traces of the H lines.

"How far this and similar variations between photo-
graphic records and the solar spectrum are due to causes
incident to the photographic record itself, or to variations
in the intensities of the various molecular vibrations
imder solar and terrestrial conditions, are questions
which up to the^ present time I have been unable to
discuss."

An Objection Discussed
I was careful at the very commencement of this paper to

point out that the conclusions I have advanced are based
upon the analogies furnished by those bodies which, by
common consent and beyond cavil and discussion are
compound bodies. Indeed, had I not been careful to
urge this point the remark might have been made that
the various changes in the spectra to which I shall draw

' Phil. Tram., vol. clxiv., part 2, p. 807.

attention are not the results of successive dissociations,

but are effects due to putting the same mass into different

kinds of vibration or of producing the vibration in different

ways. Thus the many high notes, both true and false,

which can be produced out of a bell with or without its

fundamental one, might have been put forward as

analogous with those spectral lines which are produced
at different degrees of temperature with or without

the line, due to each substance when yibrating visibly

with the lowest temperature. To this argument, how-
ever, if it were brought forward, the reply would
be that it proves too much. If it demonstrates that

the // hydrogen line in the sun is produced by the same
molecular grouping of hydrogen as that which gives us two
green lines only when the weakest possible spark is taken

in hydrogen inclosed in a large glass globe, it also proves

that calcium is identical with its salts. For we can get

the spectrum of any of the salts alone without its common
base, calcium, as we can get the green lines of hydrogen
without the red one.

I submit, therefore, that the argument founded on the

ovemotes of a sounding body, such as a bell, cannot be
urged by any one who believes in the existence of any
compound bodies at all, because there is no spectroscopic

break between acknowledged compounds and the sup-

posed elementary bodies. The spectroscopic differences

between calcium itself at different temperatures is, as I

shall show, as great as when we pass from known com-
pounds of calcium to calcium itself. There is a perfect

continuity of phenomena from one end of the scale of

temperature to the other.

Inquiry into the Probable Arrangement of the Basic
Molecules

As the results obtained from the above considerations

seemed to be so far satisfactorj', inasmuch as they at once
furnished an explanation of the basic lines actually ob-

served, the inquiry seemed worthy of being carried to a
further stage.

The next point I considered was to obtain a clear

mental view of the manner in"which, on the principle of

evolution, various bases might now be formed, and then
become basic themselves.

It did not seem unnatural that the bases should increase

their complexity by a process of continual multiplication,

the factor being i, 2, or even 3, if conditions were avail-

able under which the temperature of their environment
should decrease, as we imagined it to do from the furnace

A down to furnace D. This would bring about a condi-

tion of molecular complexity in which the proportion of

the molecular weight of a substance so produced in a
combination with another substance would go on con-

tinually increasing.

Another method of increasing molecular complexity

would be represented by the addition of molecules of

different origins. Representing the first method by
A -|- A, we could represent the second by A -f B. A varia-

tion of the last process would consist in a still further

complexity being brought about by the addition of

another molecule of B, so that instead of (A -}- B)2 merely,

we should have A -j- Bg.

Of these three processes the first one seemed that

which it was possible to attack under the best conditions,

because the consideration of impurities was eliminated ;

the prior work has left no doubt upon the mind about

such and such lines being due to calcium, others to iron,

and so forth. That is to say, they are visible in the

spectra of these substances as a rule. The inquiry took

this form : Granting that these lines are special to such

and such a substance, does each become basic in turn

as the temperature is changed ?

I therefore began the search by reviewing the evidence

concerning calcium and seeing if hydrogen, iron, and
lithium behaved in the same way.

{To be continited.') _



202 NATURE yjan, 2, 1879

ZOPPRITZ ON OCEAN CURRENTS

I
SEND you a translation by a friend of an important
contribution to the theory of ocean currents by Prof.

Zoppritz, of Giessen, which has recently appeared in the

Annalen der Hydfographie und Marithnen Meteorologie.

The mathematical part of the subject has been published
in the Annalen der Physik for April last, a translation of

which will be found in the Philosophical Magazine for

September.
One of the main objections urged against the theory

that ocean currents are due to the impulse of the winds
is that the winds can, it is alleged, produce only a surface

drift, whereas many of the currents extend to great

depths. I have always maintained that this objection is

totally erroneous ; that if the surface of the ocean be
impelled forward with a constant velocity by the wind or

by any other cause whatever, the layer immediately below
will be dragged along with a constant velocity somewhat
less. The layer underneath this second layer will in turn be
also dragged along with a velocity less than the one above
it. The same will take place in regard to each successive

layer, the velocity of each being somewhat less than the

one immediately above it, and greater than the one below
it. In this manner the surface velocity may be trans-

mitted downwards to any depth. This conclusion has
now been demonstrated by Prof. Zoppritz, in the follow-

ing paper, to be perfectly correct. James Croll

Though for a long time the majority of seamen and
geographers have firmly held the opinion that the great

equatorial ocean currents derived their origin from the

trade winds, yet, so far as I know, no attempt has yet

been made to treat the physical problem of the propaga-
tion of surface-velocities downwards through a very thick

stratum of water, with the means presented by the theory

of the friction of fluids, as elaborated within the last

thirty years. Such an attempt is all the more demanded
as many authors have lately denied that surface-forces

could set the sea in motion to any considerable depth.

At the same time the most groundless assumptions have
been set forth as to the depth of such drift-currents.

The essential principle of the theory of the internal

friction of fluids is that when a plane stratum of water is

moved forward, by any cause, in its own plane with a

given velocity, the adjoining stratum cannot remain at

rest, but, in consequence of its molecular cohesion ex-

periences an impulse to move in the same direction. And
if the velocity of the former stratum be continuous the

latter assumes a velocity which tends to approximate con-

stantly to the given velocity. This second stratum now
exerts the same ilnfluence on a third adjoining stratum
that it had to suffer from the first, and sets it in motion
in the same direction. The third stratum draws with it

in a similar manner a fourth, a fourth a fifth, and so on.

The propagation of the velocity is only bounded by the

limits of the fluid itself. If thess limits consist of a
-solid plane parallel to the strata, then the propagation of

the velocity will cease only at this point, i.e., between the

last liquid stratum and the first solid stratum.

The law according to which two neighbouring strata of

velocities mutually influence one another has already

been demonstrated by Newton, and the accelerating

force exerted by the friction has been assumed as inde-

pendent of the pressure and proportional to the dif-

ference of velocity. The later theory of the friction of

fluids carries out this fundamental hypothesis as to the

propagation of velocity between strata of the same
medium which lie at an indefinitely small distance | from
one another, and have accordingly only an indefinitely

small difference of velocity A, inasmuch as it makes
the acceleration produced by the friction, at the plane in

which the strata meet, proportional to the quotient A : {.

The factor k, by which this quotient must be multiplied

in order to give the acceleration, is called the Coefficient

of Interyial Friction.

The Newtonian hypothesis can be applied likewise to

those parts of the bounding-surfaces of the fluid (where
it is in contact with other bodies) which may possess
independent motion. Here the acceleration produced by
the limiting medium (which may be solid, fluid, or

gaseous) is proportional to the difference of velocity

which may in this case be finite. The factor of the pro-

portion is called the Coefficient of Exte7-nal Friction. If

the bounding body is a solid or even a fluid, then the
fluid may wet it, that is, the stratum of fluid touching
the limiting body may cling so fast to that body as to

assume the same velocity. The coefficient of external

friction is in this case infinitely great. This is the case

between wood and water, glass and water ; and, on
the other hand, not so between glass and quicksilver.

The theory founded on this simple hypothesis has been
subjected to the most varied experimental tests, and has,

on the whole, been found to agree with the facts, so that

the hypothesis may be regarded as proved.

In order to apply this theory to ocean currents, the

simplifying presupposition has been made that the ocean
is a mass of fluid contained between two horizontal planes

at the distance h from one another, but in other respects

unbounded. On the surface of this mass of fluid a wind
of uniform strength and direction is acting at all times,

while the under-surface wets a solid plane, the sea-

bottom, and is therefore always at rest.

We must not, however, look on the action of the

moving air on the surface stratum of the water as pro-

ceeding according to the Newtonian hypothesis; it will

act in this way only so long as the surface remains level.

But the wind produces waves and acts on them accord-

ing to quite different laws. One fact of experience is

available here, viz., that the surface-stratum of the ocean

under the influence of a uniform wind, moves in the

direction of the wind with a constant velocity dependent

on the strength of the wind. If, therefore, we place on

the velocity of the water at the surface the condition that

it has a value w^ at all times given, everywhere uniform,

and of uniform direction, then the problem of the deter-

mination of the internal velocity becomes soluble.

But the simplifying presuppositions here assumed are

almost realised in the central equatorial regions of the

great ocean ; the solution of the problem becomes, there-

fore, of deep interest.

The following are the chief results of the solution :

—

If for an infinitely long time the surface-stratum has

been kept at an unchanging velocity, then the whole

mass of water is in a steady state of motion, i.e., a state

which no longer varies according to the time. The
velocity w is then dependent only on the depth x beneath

the surface, and diminishes in proportion as the depth

increases, till at the bottom it reaches zero. This relation

is expressed by the formula
h - X^ = «,,___.

Naturally it is presupposed that no other causes, e.g.,

displacing currents, affect the motion of the deeper

strata. If these deeper strata are kept by any foreign

cause whatsoever in steady motion in a direction exactly

opposite to the assumed motion, then at some point

between the highest and the deepest strata there lies a

plane where the velocity = 0. If this plane lies at the

depth /zj, then in the mass which lies above it the velocity

follows the formula
//, - Xw = Wo -^ ,

"1

and is therefore in the same condition as if the strata

that lie beneath were a solid mass.

It is specially noteworthy that the velocity is inde-

pendent of the coefficient of friction, i.e., that in the
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state of motion that prevails after an infinitely long time
the distribution of the velocity is the same in a thin fluid

like water and in a thick fluid like syrup. In the fixed

state of motion the influence of friction is shown by the

participation of all the strata in the motion which is im-
parted from without to the surface alone. Dependence
on the coefficient of friction takes place only on the con-
sideration of motions that vary with the time, and affords

a measure for the depth of penetration of a surface-

impulse within a given time.

The formula which gives the velocity at the depth x of

a mass of water originally at rest when for the time /

the surface has been kept at a constant velocity Wo, has
naturally a less simple form than the formula which was
found for steady motions. (The formula is the same as
that which determines the propagation of heat in a solid

wall whose one side is kept at a te^nperature Wo", whilst

the other remains at o".) From this formula results the
simple law that any velocity whatever between o and zt/o

prevails at different times at depths which are related to

one another as the square roots of the times. I have used
the formula to compute the time that a point at the depth
of 100 metres requires to attain half the surface velocity,

i.e., J Wo. The coefficient of friction of the water was
assumed according to O. E. Meyer's determination, at
0*0144, in which centimetres and seconds are the units of
calculation. The result was that 239 years are required
for the layer of water 100 metres deep to assume the
half of the surface velocity. If it be asked what length
of time is required for one-tenth of the surface velocity to
penetrate to that depth, the answer is 41 years. Accord-
ingly, the same velocities will be attained at a depth of
10 metres after 2'39 and o'4i years respectively. In a
more viscous fluid the resulting numbers would be
smaller.

These numbers are well calculated to give an idea
of the slow rate at which changes of motion are pro-
pagated dowTiwards. For the numbers computed for
the propagation of a given surface motion, hold likewise
for the penetration of a change of the motion from the
surface downwards, whose influence is simply added to
the already existing motion. A steady current, therefore,
whose velocity diminishes linearly according to the depth,
will sustain only an extremely slight alteration (except in
the strata nearest the surface) from passing changes of
motion that affect the surface, e.g. from contrary winds
or storms. There will prevail, rather, at every deep-
lying point of this current, a mean velocity that changes
only very slightly according to the time, and which is de-
termined by the mean velocity at the surface. This latter
velocity has the direction of the prevailing wind, accord-
ing to whose strength it varies by a law that cannot be
more accurately settled.

If the surface velocity varies periodically according to
the time, as is the case with all winds that depend on
seasons and the hours of the day, then, after this periodic
state has lasted an infinitely long time, the velocity at all
depths is a periodic function of the time of similar period,
but such that the amount of variation decreases rapidly
according to the depth and that the occurrence of the
maxima and minima is delayed proportionally to the
depth. At a depth of 10 metres the amount of the yearlv
oscillation is already diminished to less than J^th

; at a
depth of 100 metres it is beyond observation ; at this
depth the velocity is that corresponding to the steady
state when the mean annual velocity is given to the sur-
face. When the depths decrease in arithmetical propor-
tion, the amounts of the oscillation decrease in geome-
trical proportion such that at four depths :»%, x^ x^ x^,
•which stand in the relation

the amounts D^, D._, D^, D^ stand in relation

A maximum and the following minimum of the annual
oscillation always exist at the same time at a vertical dis-

tance of u '9 metres.

To give a conception of the time that a constant
surface-velocity which begins at the time t = o requires,

in order to bring the interior of an ocean 4,000 metres
deep, which was previously at rest, to the state of steady
motion, the following numbers will serve :—After 10,000

years there prevails at the half-depth, />., at jr = 2,000
metres, just the velocity o'oy]w^. Since, according to

the already-stated formula, in the steady state the velocity

o'5zfo must prevail at this point, it is easily seen how far

the ocean is still removed after 10,000 years from the
steady state. After 100,000 years the velocity at the

depth stated is already o'46ia/o, therefore very near the
definitive value. After 200,000 years it differs only by
two units in the third decimal place.

Among the results we have found, particular emphasis,

is to be laid on two, which seem more or less to contra-

dict the views which have prevailed up to this time. In
the first place, the steady motion arising in the interior of

an unlimited stratum of water from an unvarying surface

velocity makes itself felt w^ith linearly decreasing velocity

down to the bottom. Hitherto the view frequently ex-

pressed was, that the influence of surface currents, e.e^.y

the drift caused in the tropical ocean by the trade winds,,

reached only to very moderate depths. Secondly, it was
found that all variations according to time, whether
periodic or aperiodic, of the forces acting on the surface,

propagate themselves downwards with extraordinary
slo\\-ness, the periodic in very quickly decreasing amount.
Taking both statements together, it follows that the
movement of the chief part of a stratum of water exposed,
to periodically varying surface forces is determined by
the mean velocity of the surface, and that the periodic
variations are observable only in a comparatively thin
surface stratum. From this it is obvious that hitherto

the influence of the friction was undervalued in one
direction, in so far, namely, as it was believed that its

influence need not be considered as penetrating so deep,
but in another direction it was overvalued, as too great
an influence was wont to be ascribed to friction in respect
of the propagation of varying current motions Its effect

was also very much overvalued in another point, viz., in

respect of the action of a bank on a stream flowing along
it. If, I repeat, the whole surface is kept at a constant
velocity, then also in the current bounded at the side the
distribution of velocity in the steady state is independent
of the co-efficient of friction. Beyond that, the influence

of the banks on the distribution of velocity is exceedingly
slight.

A further result is that two steady currents flowing
parallel to one another, but in opposite directions, in a
fluid-stratum of constant depth, may very well graze one
another without mutual disturbance. Their surface of
division is then a vertical plane parallel to their directioa
in which the velocity o prevails, and which, therefore,

stands to each current in the relation of a solid bank.
We have already shown nimierically how extraordinarily

slow the velocity existing at the surface is propagated
downwards when the interior was previously at rest.

Hence it may be concluded, vice versa, that when every
point of the whole mass of fluid has at a given moment a.

given velocity varying according to the depth, and when
from the same moment onwards the surface remains at

rest, the effect of this initial state vanishes equally slowly,,

i.e., the ocean passes into the state of rest with the same,

slowness with which in the first case the surface-velocity

was propagated into the interior. In fact the formulae

show that the times for the increase and decrease of the
same fraction of the given velocity are expressed by the
same number.

If from some cause or other strong currents had been
generated in the ocean, say 10,000 years ago, these
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currents would certainly not have as yet disappeared, but

would still be the chief agents in determining the move-
ment of the ocean at great depths, supposing that the

earth were completely covered by an ocean of the uniform

depth of 4,000 metres.

The interruption by continents and islands of irregular

form will contribute to weaken the effect of these former

states of motion, not so much through the increased

friction on the ocean-bed as through the reflex currents,

which arise everywhere, crossing and impeding one
another. But it must be observed after the above nume-
rical proof of the extremely slow spread of local altera-

tions of motion over the interior mass, that the difficulties

of an exact computation must not be shirked, on account

of the traditional expression: "Friction quickly uses up
all these velocities."

It would be possible to determine by observations

whether effects of former movements are still present in

the ocean. There would be required for this purpose

only comparative current-observations at the most
varied depths, to be applied in the central parts of the

great equatorial currents and of the region of calms.

Yet, however, we dare not hope to be able to detect

small remnants of interior motion with the same certainty

with which the effect of the former high temperature of

the earth, which disappears according to the same law,

could be detected by subterranean observation of tem-

perature, were one able to penetrate deep enough with

the thermometer into the earth's crust.

The above computations give us also an idea how dis-

tant must be the time of the initial state. What a long

time, for example, must we imagine the trade winds to

have been blowing with their present extent and strength

in order to be justified in assuming that the present state

of motion of the equatorial currents is steady. For that

about 100,000 years are needed, supposing we postulate a

mean depth of 4,000 metres and do not take into account

the deadening influence of continents and islands which
must somewhat diminish that number. Every initial

state, whatever it may have been, vanishes finally, and
gives way to a steady state, only the time varies which is

required to diminish the originally arising velocity to any
required degree of smallness.

OUR ASTRONOMICAL COLUMN
The Melbourne Observatory.—The thirteenth

official Report of the Board of Visitors of the Melbourne
Observatory, with the annual statement of the Govern-
ment Astronomer, is before us. Mr, Ellery reports that

the new building to contain the magnetical and meteoro-

logical instruments registering continuously by photo-

graphy is completed. The staff of the Observatory now
consists of the director, with a chief assistant (Mr. White)
and three junior assistants. The transit-circle is found

to be inadequate for modern requirements, and the Boai-d

of Visitors lay stress upon the necessity of providing an
instrument of greater pretensions, to enable Melbourne
to co-operate effectively with European and American
observers ; the Sydney Observatory being already in pos-

session of a very superior meridian-instrument, and one
having been ordered, it is understood, for the observa-

tory under the direction of Mr. Todd at Adelaide, it is

hoped that a new transit-circle may soon be provided for

Melbourne, and it is suggested that the necessary appro-

priation, about 1,200/., might be made in two annual votes,

as two years will be required for the completion of the

instrument.
The great reflector, though reported to be working

satisfactorily, the mirrors retaining an excellent polish,

and no marked signs of deterioration being visible, is

occasionally subject to trifling derangements of its

mechanism. Unfortunately the publication of the work
with this instrument, the drawings of nebulas, has been

delayed by the loss of the gentleman who copied the
drawings on stone. The drawings, however, now only
require printing, and their publication is not likely to be
long retarded- Mr. Ellery refers to the miscellaneous
observations made during the year to which his report
relates (to June 30, 1877), including observations of
D' Arrest's comet of short period, determination of
positions of stars used by Mr. Gill during his expedition
to Ascension, measures of southern double stars and of
the polar and equatorial diameters of Mars, and of
Saturn's ring. With regard to the use of the great
reflector it is mentioned, "Out of 326 available nights
150 were unfitted for observation from unfavourable
weather, bright moonlight interfered on 32, while 49
were occupied with visitors, which, together with about
20 nights during which the telescope was under repair,

or which were unavailable from other causes, left only

75 nights upon which observations could be made."
From the observations made during the year upon ']']

of the smaller nebulae in Sir John Herschel's "General
Catalogue," it is gathered that while the actual aspect of
many conforms precisely with Herschel's description,
others are so considerably changed as to be only recog-
nisable by their position. The only change detected in

the great nebula about r) Argus, since the drawing in

March, 1875, has been " a break or separationjn one of
the branches on the preceding side."

Observations of the satellites of Uranus were made on
sixteen nights, and on the same number of nights the
satellites of Mars (the announcement of the discovery of
which had been telegraphed to Mr. Ellery by Sir George
Airy) were unsuccessfully sought for ; the failure to find

these objects with certainty and ease Mr. Ellery considers
"somewhat unaccountable," but the reader will hardly
need to be reminded that there are other cases where
the large reflectors have not proved so adequate for work
as the large refractors : sooner or later, at Melbourne or
elsewhere, we hope to see a large instrument of the latter

class applied to the survey of the southern heavens : the
real astronomical work in the northern hemisphere, the
more precise micrometrical measures and more delicate

observations falling to the task of the practical astro-

nomer, have been, as yet, pre-eminently due to the use
of the refractor.

BiELA's AND Halley's Comets.—There are near
approximations between the orbits of these bodies not
far from points which were first roughly indicated by
Littrdw, in a communication to the Vienna Academy in

1854, entitled " Bahnnahen zwischen den periodischen
Gestirnen des Sonnensystemes." In heliocentric longi-

tude 39° 25' (equinox of 1836) the distance between the
two orbits is 0*032 (the earth's mean distance from the
sun = i), and in 200^ 51', the distance is as small as
o'oii. At the former point the true anomaly of Halley's
comet is - 94=^ 9', with the elements of 1 836, and that of
Biela's - 71° 17' ; at 200" 51' the true anomaly of Halley's
is + 104" 59', and of Biela's -|- 90° 2' ; we see then that
on the last return of Halley's comet to these parts of
space, though its orbit approached so near to that of

Biela's, there was no near approximation of the two
bodies. It will be remembered that Biela's comet also

passes very near to the orbit of Tempel's comet 1866 I.,

and consequently to the track of the November meteor-
stream.

GEOGRAPHICAL NOTES
Among the geographical notes in the January number

of the new periodical issued by the Royal Geographical
Society we find some interesting information regarding

the work to be done by Mr. Keith Johnston's East African

Expedition. He is instructed to gather data for con-

structing as complete a map as possible of the route, and
to make all practicable observations in meteorology,
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geology, natural history, and ethnology, with the view of

rendering as exact as possible the information obtained

regarding the region, its inhabitants, and products. As
special subjects of investigation he is to observe and note

the routes best adapted for future more extensive com-
munication, and to spare no efforts in examining the

range of mountains seen by Mr. E. D. Young and by
Capt. Elton and his party, at the north-east end of Lake
Nyassa, ascertaining their extent and elevation, and the

condition of the routes or passes over them. The practi-

cabihty of constructing a line of telegraph from north to

south through the region is also to be inquired into. If

Mr. Johnston should succeed in reaching Lake Tan-
ganyika he is directed to pay special attention to facts

bearing upon the extraordinary rise in its level in very
recent times, as stated by Mr. Stanley. Besides making
accurate measurements, Mr. Johnston is recommended
to institute inquiries as to whether the rise may not be
periodical, or the result of a succession of years of exces-
sive rainfall ; but in the event of its proving continuous
he is to investigate with care the causes and results of so
remarkable a phenomenon. This note is followed by a
summary of the sur\-ey arrangements of the Afghanistan
Expedition, which promise to add much to our knowledge
of the unknown tracts [of country on our north-west
iirontier. The information contained in the remaining
notes has already been placed before our readers in our
own columns. The maps in the present number are those
of the Fly River, New Guinea, from Signor D'Albertis' sur-

vey, of the Sulimani Mountains, on our Afghan frontier,

illustrating an article by Mr. C. R. Markham, and of the
routes of the Swedish and Dutch Arctic Expeditions.

The International African Association at Brussels
have recently received intelligence that MM. Wautier
and Dutrieux, with 360 porters, had left Mpwapwa on
C ctober 15 to rejoin M. Cambier. On October 27 they
were at Mvumi, in Ugogo, where a letter from M.
Cambier reached them, announcing his arrival at Kasisi,
which is two days' march from Urambo, the capital of
King Mirambo, of Unyamwesi. They are now travelling
in company with M. Broyon, Mirambo' s son-in-law, who
is said to be taking up a large convoy to Ujiji for the
English missionaries, and imder his able guidance and
advice it may be hoped that they will escape similar
misfortunes to those which they have experienced in the
past

Intelligence has been received at St. Petersburg
that Prof. Nordenskjold's steamer Vega is ice-bound on
the Siberian coast.

In the last number of the Toitr dii Monde, M. Alfred
^Marche, the former companion of M. Savorgnan de
Brazza, in his explorations of Western Africa, concludes
his admirably illustrated chapters, entitled " Voyage au
Gabon et sur le Fleuve Ogooue."

Prof. Kiepert, the eminent geographer, has recently
expressed his opinion regarding the alleged return of the
Amu Darj-a (or Oxus) into its ancient bed, and conse-
quently becoming a tributar>' to the Caspian instead of
the Aral Sea. The Professor remarks that all statements
made hitherto, even as far back as those of the old
Roman writers, are simple speculations, proving nothing
else but merely the existence of a dry river-bed in the
durection indicated. He thinks it a matter of course that,
in the event of unusual accumulation of water in the
Oxus, this bed may be filled with water for many miles'
distance, and, during the few centuries for which we
possess reliable data this event has happened so often,
that the present recurrence need not in any way have
given rise to so much talk and discussion.

.

Mr. E. F. lm Thurn, of the British Guiana Museum,
paid a visit, in October and November last, to the
Kaieteur Fall of the Potaro River, for the purpose of
testing whether it was rightly described by its discoverer.

Mr. Barrington Brown, as "one of the grandest falls in

the world," as well as to prove the truth of his (Mr. im
Thuin's) idea that such a place ought to be a rich

treasure-ground for a collecting naturalist. He professes

to be disappointed with the fall because it is neither so

high as the Yosemit^ Fall nor so broad as Niagara.
But he visited it when the water was at its lowest

volume, and yet, when looking at it from above, he
confesses that the fall is one of "splendid and awful
beauty." Altogether we infer that Mr. Brown's de-

scription is essentially correct, especially when the river

is at its fullest. The country' on the road to and about
the fall is described as of matchless beauty, and evi-

dently it is a splendid field for a naturalist. The fall can
be reached wth comparative ease in a few days from
Bartica Grove.

At the November meeting of the Russian Geographical
Society, Admiral Krusenstern described the results of his

journey to Siberia in 1876 to investigate the possibility of
connecting the basin of the Petchora with that of the Ob,
and thus open a continuous water-way from Europe to

Siberia. He reports favourably on the practicability of

the scheme. The scientific results of the journey are topo-

graphical surveys, levelUngs of the principal parts of the

route, a whole series of astronomical determinations, and a
large addition to our knowledge of a region still httleknown.

The last number of the Zeitschrift of the Berlin

Geographical Society contains an elaborate paper by
Herr G. Hartung on the formation of valleys and lakes.

There is also a valuable paper by the late Saharan
explorer, Erwin von Bary, on the character of the vegeta-

tion of Air; besides a large map of the African river

Ouanga, the result of the exploration of Herr Otto
Schiitt. The last two numbers of the Verhaiidbingen of
the same Society contain some important papers. Prof.

Karsten gives some data on the problem of ocean currents,

and Dr. Tietze describes the results of his exploration of

the volcanic Mount Demavend, to which we referred in a
previous number. Dr. Hartmann has some interesting

observations on the distribution of deep-sea animals. It

will thus be seen that this Society regards geography as
embracing a very wide field of research, and in this

respect is a model that might with advantage be followed
by other geographical societies.

A COMMITTEE has been formed at Berlin with the
object of founding a " Central Union for Commercial
Geography and the Furtherance of German Interests in

Foreign Countries." The Society hopes to enter into

friendly relations with all German and foreign geographi-
cal societies.

" BOSNIEN in Bild und Wort," is the title of an inte-

resting work by Amand von Schweiger Lerchenfeld, just

published by Hartleben, of Vienna. The geographical
publications of this firm are of particular excellence, and
the present work is a fair case in point. It contains some
twenty charming drawings from the artistic pen of J. J.
Kirchner, illustrating the most interesting parts of the

province which has played so prominent a part in the

past year's history. The text is carefully written, clear,

and to the point. Altogether the work is an acceptable
addition to geographical literature.

THE MARQUESS OF TWEEDDALE, P.Z.S.

T T is with extreme regret that we have to chronicle the
*• death, after a three days' attack of bronchitis, on the

morning of December 29, of Arthur Hay, ninth Marquess
of Tweeddale, F.R.S., and President of the Zoological

Society of London. Bom in 1824, the second son of

Field-Marshal the late Lord Tweeddale, K.T., a veteran

of the Peninsula and other campaigns of "the Great
War," Lord Arthur Hay at an early age entered the

army, as befitted the godchild of the grand Enghsh
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captain, and obtained a commission in the Grenadier
Guards. But the ordinary guardsman's life in times of
peace was inadequate to his aspirations, and reaching the
rank of captain, he was soon after appointed aide-de-camp
to Sir Henry (afterwards Lord) Hardinge, then Governor-
General of India, and in that capacity accompanied his

chief through the ever-memorable campaign of the Sutlej.

After the English arms had triumphed in the conquest of
the Punjab, Lord Arthur was attached to a mission, the
details of which, we believe, have never been made public,

to some of the tribes bordering upon our northern frontier,

and in discharge of that duty reached places unvisited by
any European traveller since the days of Moorcroft.
Lord Arthur's services in India and the adjacent countries
lasted over several years, in the course of which time his

attention was attracted by their rich and little-known
fauna, and he not only formed the acquaintance, but
assiduously cultivated the friendship of two of the
greatest Indian zoologists of the time—Jerdon and
Blyth—of whom he became an apt pupil, fishes and birds
being particularly the objects of his pursuit. Returning
home at length he resumed his regimental duties, and on
the outbreak of the Russian war, in 1854, he accom-
panied the expeditionary force first to Turkey and thence
to the Crimea, taking part in the operations which ended
in the fall of Sebastopol. Soon after the conclusion of
peace he left the army, and his old zoological tastes,

which had been growing slack, returned to him more
strongly than ever. On the death of his eldest brother.

Lord Gifford, he became heir to his father's honours
and estates, and assumed the courtesy title of Lord
Walden, by which, perhaps, he will be most generally
recognised, for under that designation he published the
greater part of his contributions to zoology, and under it

he succeeded the late Sir George Clerk as President of
the Zoological Society, performing the duties of that

office with a singular amount of dignity and urbanity.

For several years he continued to live in a cottage he
had built for himself at Chislehurst, and there he began
to form an ornithological library and collection on a
scale almost unattempted hitherto in this country, though
the collection was supposed to be limited to Indian, or at

least Asiatic, specimens. On the death of his father, at

a very advanced age, in 1876, Lord Walden inherited
the Scottish peerage and estates, and thenceforth his

home was mainly the old ancestral seat of Yester, near
Haddington, where he entered, with the energy natural
to his character, upon the life of an agriculturist ; in this

respect following the example of his father, who had long
since turned his sword into a ploughshare, and had
earned the reputation of being one of the most scientific

farmers in that part of North Britain, which is the head-
quarters of scientific farming.
The late Lord Tweeddale was a frequent and, when

occasion required, a powerful writer. Most of his ac-

knowledged communications are to be found in the

Journal of the Asiatic Society of Bengal, the Ibis, and
the Proccedins;s and Transacticms of the Zoological

Society, but it is believed that his anonymous contribu-

tions to the public press were still more numerous,
though these were seldom on scientific topics. He
married twice : first, the daughter of the late Count
Kielmansegge, for many years the popular Minister of

Hanover at this Court, who died in 1 871, and secondly,
a daughter of Mr. Mackenzie of Seaforth, who survives
him.
One word must be said of Lord Tweeddale' s gene-

rosity. No reasonable project for the advancement of

zoology in any of its branches was ever started but he
was ready to support it liberally. His loss will be deeply

felt by a wide circle of his brother ornithologists, and
the Zoological Society will find it very difficult to replace

him in its presidency, a post which seems to require a
peculiar position of scientific and social rank.

NOTES
We are happy to state that at the end of the last legislative

session the French Central Bureau of Meteorology obtained

from the National Exchequer a sum of 120,000 francs, required

for the organisation of the services which were decreed in the

month of June. A semi- monthly paper will be issued by the

Bureau summarising the results of observations during that

period. The work of normal schools, which had been sus-

pended during two or three years, will be resumed and published

as in former times.

The French Minister of Public Works has prepared a most
important decree, which was signed on December 20 last. For

the execution of the great works which have been voted by the

French Parliament, an auxiliary corps of Fonts- et-Chaussees-

engineers has been created. The members of this newly created

body will enjoy the same privileges as the government engineers

who have been trained at the Polytechnic School. The conse-

quence is that the privileges of that celebrated establishment are

practically at an end, and the principle that office should be
given to the fittest irrespective of their origin has a fair chance

of becoming an axiom of the French administration.

The first part of a posthumous work by Prof. Poggendorf oi>

the History of Physics has been sent us by Messrs. Williams and

Norgate. It will be completed in three parts and will contain

much interesting matter collected by the late eminent physicist

during his long career as lecturer at the Berlin University. We
have also received the first part of the " Publications of the

Astrophysical Observatory of Potsdam," containing observa-

tions of sun-spots from October, 187 1, to December, 1873, by
Dr. Sporer.

From Science NclUs we learn that Mr. Alex. Agassiz left

Cambridge (U.S.) on December I for a second dredging-trip in

the West Indies on the Coast Survey steamer Blake. The
specimens scciured by him are divided among scientific men in

Europe and America, who work them up, while many of them,

go in'.o his own Cambridge collection. This year he will cruise

between the Windward Islands and the coast of South America^

having spent last winter in the Gulf of Mexico.

The prominence given to science is a noteworthy feature im

the annual summaries for the past year which appear in most of

our newspapers.

We have much pleasure in drawing our readers' attention to-

the'following circular concerning a Society for the Collection of

South African Folk Lore. The circular explains itself, and we

trust that those of our readers who are interested in the subject

will subscribe to the periodical which it is desired to start :

—

" The exi--tence, among the aboriginal nations of South Africa^

of a very extensive traditionary literature, is a well-known fact.

Not a few stories forming part of this literature have been

written down ; and as in some of them terms occur which no

longer appear to be used in colloquial language, and the meanings

of which are, in many instances, not fully understood, there is no.

doubt that ^^'e meet in them with literary productions of great

antiquity, handed down to the present generation in a somewhat

similar manner to that in which the Homeric poems reached the

age of Pisistratus. But European civilisation is gaining ground

among the natives, and within a few years the opportunities for

collecting South African folk-lore will be, if not altogether lost,

at least far less frequent than they are now. This would be a

great loss to ' the science of man,' particularly as there is much

which is exceptionally primitive in the languages and ideas of

the South African aboriginal races. There are not a few mis-

sionaries and other Europeans in South Africa who have ample

opportunities for collecting South African folk-lore.
,
Some of
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these, however, are not aware of the importance of such collec-

tions, and those who ire would be greatly encouraged in the

task of making them, if a channel for their speedy publication

existed. In the hope of contributing towards the collection of

South African traditionary literature, a Folk-Lore Society is in

course of formation at Cape Town, which already includes

members in distant parts of South Africa. The publication of

a small periodical ever}- second month is also proposed by the

Society. The annual subscription to this periodical will be four

shillings, exclusive of postage. Folk-lore intended for publica-

tion in it should be acciurately wTitten down in the language and

words of the narrator, and a translation into English, or some

other well-known European language, added. Further informa-

tion regarding facts illustrative of native life or native literature

will also, whenever practicable, be published. Intending sub-

scribers to the projected periodical are requested kindly to send

in their names and addresses, stating the number of copies re-

quired by them, to the secretary of the South African Folk-Lore

Society, care of Miss L. C. Lloyd, Cape Town."

According to a report made by Prof, Palmieri an interesting

application of the microphone to volcanic phenomena has just

been made by Prof. Michele Stefano de Rossi, who during a

series of experiments extending over several months and made
at his seismic observatory at Rocca di Papa in the Albanese

Mountains, has found that the present eruption activity of Mount
Vesuvius could be perceived through the microphone even at

that enormous distance. Prof, de Rossi, in order to continue

his experiments, has recently stayed with Prof. Palmieri at the

Vesuvius Obser%atory, and they have together visited the crater

of the Solfatara near Pozzuoli, where the subterraneous work of

the volcanic forces became so very evident to the sense of hear-

ing, that a considerable amount of fear was caused amongst

those present at the experiments. Prof, de Rossi will publish

an account of his researches in his serial // Vulcanismo.

Earthquakes are reported from Seefeld (Tyrol) on Decem-
ber 14 at night, where the shock came in the direction from

north to south, and from Luxemburg on December 15 at II A.M.

where iix or seven distinct oscillations were noticed.

News from the American Republic of San Salvador states

that the volcanoes of Santa Ana and of Izalco are in eruption.

The eruption of the former had been anticipated for some time

past (see Nature, vol. xix. p. 86), and seems to be of particular

violence.

" An English Manufacturer " makes a strong appeal in

yesterday's Titiies on behalf of the introduction into this country

of the decimal system in weights, measures, and coinage. It is

long since we showed the absurdity of our present systems, and
the necessity for the introduction of something more scientific.

But the " Manufacturer" shows that by our want of any iater-

nalional system, such as prevails among other nations, the trade

of this countrj' seriously suffers. We hope this aspect of the

question wiU be urged upon the Government by all interested,

and that a much more radical reform will be instituted than
what has been attempted in the recent most unsatisfactory

Weights and Measures Act.

The director of the Vienna Geological Institution, Counsellor
Franz von Hauer, has been nominated " Officierde ITnstruction
puUique " by the French Minister of Public Instruction.

M. W. DE FoxviELLE sends us the following details con-
cerning the recent electrical obser\'ations at Montsouris Observa-
tory :—Electrical observations are registered regularly at Mont
souris seven times a day, according to a proper scale of
variations, and with a Thomson electrometer. These observa-
tions are made by M. Descroix, under the general direction of

M, Marie Davy, the director of the*obser\-atory, and the results

are recorded daily in the Paris Tenths. The series from the

beginning of the month of December offers some notable pecu-

liarities. The frost in Paris set in on December 7, and from

that date to the 22nd there were fifteen days of continued cold.

Only once, on the 1 8th, a thaw was for a few hours imminent,

but the snow was not melted in the obser\'atory grounds.

During the whole of that period not less than 105 careful

readings were taken and registered, but not a single one of these

readings exhibited the least negative tendency. The variations were
very few, and the sign + was always recorded. This high positive

state of tension was observed in spite of a number of variations in

the pressure of the air, which was almost always under 760 mm.,
and sometimes so low that the forecast published by the Bureau

Central announced "approaching rainfall." The maximum
was on the 19th, during a heavy cold fog ; it was so large that

the instrument was thrust out of balance, and the record of the

number is wanting. The tension then exceeded 2co Daniell

cells. From that time the scale of comparison was altered, so

that the range of the instrument was enlarged. In consequence

of this observation it was suggested that the real thaw, or change

of weather would not set in without the previous appearance of

negative tension. Instructions were given by M. Marie Da\-y to

test this suggestion by a careful examination of the electrical

circumstances attending this lengthened period of unprecedented

cold and the future thaw which would put an end to it. The
thaw set in in France on the night of December 25-26, at an hour

varj'ing according to the circumstances of the several localities.

The electrical readings at Montsouris were found positive on Jthe

25th dmring the whole of the day, but the mean value was greatly

diminished, and the readings very unequal. On December 26 at

six in the morning, negative readings were taken and roistered

for the first time since December 7. It must be added that

under the circumstances the Thomson electrometer kept at

Montsouris is not considered by M. Descroix as exhibiting the

exact numerical value of the tension of the air, but merely its

kind and the general progress of the phenomenon. This reser-

vation has been made in a correspondence with Signor Palmieri,

the director of the Mount Vesuvius Observatory, on the occa-

sion of_some strictures passed on the location, of the Thomson
electrometer used in these observations.

No general meeting of the Association for the Improvement

of Geometrical Teaching will be held in January, 1879. Con-

siderable progress has been made by the sub-committees ap-

pointed in January, 1878, and draft syllabuses will soon be

submitted to members of the Association.

M. Valentin has been snowed up during more than four-

teen days in the observatory on the top of the Puy-de-Dome,
where he takes the meteorological readings. The telegraph

connecting Puy-de-Dome with Clermont laboratories being out

of order no telegram has been received from him for a length-

ened period. No anxiety is felt for his safety, he having been

well furnished with provisions and fuel. A similar accident

has befallen General de Nansouty, the director of the Pic du
Midi Observatory. His telegraphist having descended to Bag-

neres was unable to ascend again and the General was left to

his fate. As he is rather old and of delicate health heroic

efforts were made by the peasantry to reach him, which they

did on December 24 ; the telegraphic line was repaired and

telegrams recorded as usual in the Bulletin International.

General de Nansouty refused to relinquish his post, and he is

spending his winter as usual on one of the highest peaks of

France.

The Neue Wiener ZeiUing states that an electric light has been

tried on a locomotive on the Vienna Railway system. The
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apparatus was designed by Mr. Whitehead, the inventor of the

celebrated torpedo, and is said to have worked satisfactorily.

A CORRESPONDENT Writes to us that in looking through some

of the drawings and prints, &c., of Old London, belonging to

Mr. J. E. Gardner, F.S.A., of Park House, he came upon the

following interesting handbill :

—

London, 1775
Proposals

for a

Short course of lectures

on

Fossils

by

Emanuel Mendes da Costa.

The course will consist of only

TWELVE LECTURES.
A public Introductory lecture will be given gratis to

any one who chuse to come.

To begin on Wednesday, "j June, at noon, at the Author's

appartments at a shoemaker's opposite ArundelStreet in the Strand

and the future Lecture Hours will be determined by the sub-

scribers.

The conditions are

One Guinea the course.

To be paid on Subscribing.

Single lectiu-es at two shillings and sixpence each.

Subscriptions are taken in at Mr. Elmsley's, Bookseller,

opposite Southampton St., Strand ; Mr. White, bookseller in

Fleet-street ; Mr, Humphreys, dealer in shells and other

curiosities in St. Martin's Lane, near Charing Crois ; and by the

author at his said appartments.

N.B.—The Introductory lecture will be repeated on

Thursday evening at six o'clock.

It is proposed to hold an anthropological exhibition at Moscow
in the coming summer, together with a general meeting of

anthropologists from all parts of the world.

We have on our table the following works :— "Plistoiy of

the Steam Engine," R. H. Thurston, Kc-Sjan Paul and Co.

;

" Etudes et Lectures sur 1'Astronomic," Camille Flammarion,

G. Villars, Paris ; " Catalogue des Etoiles Doubles et Multiples,''

Camille Flammarion, G. Villars, Paris ;
" Sport and Work on

the Nepaul Frontier," "Maori," Macmillan and Co. ; "Mathe-
matical Problems," J. Wolstenholme, Macmillan and Co.

;

" The Fairy-Land of Science," Arabella B. Buckley, E.

Stanford; " Das Leben," Philipp Spiller, Gerstmann, Berlin

j

" Wanderings in Patagonia," Julius Beerbohm, Chatto and

Windus ;
" Natural History of Victoria," Frederick McCoy>

Triibner; "Fourth Annual Report of the Imperial Mint;"

"Extra Physics and the Mystery of Creation," Hodder and

Stoughton ;
" From Kulja Across the Tian Shan to Lob Nor,"

Col. N. Prejevalsky, Sampson Lov/ and Co.; "The Heart

of Africa," Dr. Georg Schweinfurth, Sampson Low and

Co. ;
" The Philosophy of Science, Experience, and Reve-

lation," John Coutts, F. Pitman ; "The Native Flowers and

Ferns of the United States," Parts 13, 14, 15, 16, Thomas
Mechan, L. Prangola, Boston; " The Principles of Light

and Colour," Edwin B. Babbitt, Triibner and Co.

The additions to the Zoological Society's Gardens during the

past week include a White-whiskered Paradoxure [Paradoxurus

leucomystax) from East India, presented by Mr. W. G. Wilson

;

a Common Barn Owl {Sirix Jlammea), British, presented by

Mr. W. Davies ; a Common Coot {Fullca atra), British, pre-

sented by Mr. F. H. O'Donoghue ; two Philantomba Antelopes

( Cephalophus tnax7uelli) from West Africa, two Egj-ptian Jerboas

{Dipus ccgyptius') from Egypt, purchased ; three River Jack
Vipers {Vipei-a rhinoceros) from West Africa, deposited.

CIRCULATING DECIMALS
nPHE properties of circulating decimals mentioned by Mr. R.
* Chartres and by Mr. E. P. Toy in Nature (vol. xviii.

pp. 291, 541) are particular cases of very general laws relating

to the periods of circulating decimals of which, as they are not
stated with any approach to completeness in any work on arith-

metic with which I am acquainted, it may be worth while to

give a brief explanation.

Consider the process of converting a vulgar fraction into a
circulating decimal ; take for example -gV. The work ij

—

39) roD (-625641

78

220

195

250
234

i6o

156

40

39

10

which may be more concisely and better arranged thus :

—

39) I (-6

ID 2
22 5

25 6
16 4
4 i

10, 22, 25, 16, 4 being, the remainders and the corresponding

quotient figures being written at the side. From this it is clear

that—
gl^ = -625641, \% = -256410, II = -564102, II = 641025,

\% - •410256, -iTi
= -102564,

and the numbers i, 10, 22, 25, '16, 4 form a cycle such that if

we divide any one of them by 39 we obtain the others as re-

mainders in this order, and all the fractions give rise to the same
period, though the beginning is made in each case at a different

place in the period.

The following are three other divisions arranged in the same
manner :

—

39) 2 (-6

20 5

5 I

II 2

32 8

82 35 8 i\ i

The four divisions thus give the values of the periods of the

fractions ^V. ^V. uV. in7> • • • If, i->:-, of all the proper fractions

in their lowest terms, having 39 as denominator. In this case,

therefore, there are four distinct periods, or, say, four periods

each containing six figures ; one of these, viz., that to which -^-^

belongs, may be called the leading period.

In general if q be any number prime to 10, and if all the

proper fractions in their loM'est terms having q for denominator

be converted into decimals there will be f periods each contaiu-

a digits, and a and/will be connected by the relation af— (t>{q)>

where p(q) denotes the number of numbers less than q and prime

to it. If 17 be a prime, ^((7) = q - i.

It is to be observed that if we divide r and q - r respectively

by q the digits of the periods will in the two cases be comple-

mentary, i.e., the sum of each corresponding pair will be 9. Thus

in tlie case of 39

^V = -625641" ^ = -651282

U = -974358 f^ = -948717

and 9 -f o = 9, 7 -f 2 = 9, &c. Also, the sum of each pair ot

corresponding remainders is q ; e.g., in the divisions for ^V and

11, -fs^ and f J, the sum of each pair of corresponding remainders

is 39.
If, as in the case of 39, the remainder q - i does not belong

to the leading period, the periods may be arranged in pairs, the

periods in each pair being complementary to one another. If

9) 38 (-9
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the remainder '/ - i does belong to the leading period, each

period v.ill contain an even number of digits, and the first half

and second half of each period will be complementary. Thus,

for q — 11 there are nine periods : 6136 9863, 6273 9726,

64109589, &c., and in each the two halves are complementary.

If there is but one period corresponding to q, of coiu-se the

remainder ? - i must belong to this period, so that in this case

the two halves are always complementary. Returning to the

period of ^, we see that it is such that if we multiply it by 4
we obtain the same period, only beginning with the last digit,

that if we multiply it by 16 we obtain the same period beginning

with tlie last d^t but one, and so on. Thus, from knowing
that the last figure of the period is t, and that the last remainder

is 4, we can obtain the period ; for 4 X I = 4 so that the last

figure but one must be 4 , the last two figures must therefore be

41, multiply this by 4 we have 164, so 3iat the pre\-ious digit

must be 6, and so on. This process^ amounts to multiplying the

I by 4, multiplying the 4 by 4, giving 6 and I over, multipl)ing

the 6 by 4 and adding the i, giving 25, i.e. 5 with 2 over, and
so on, imtil the period is completed.

In general, in converting — into a circulating decimal, if >6 be

the last digit of the period, and r the last remainder 10 r - I = kq,

so that the last remainder = -z^^kq -^ i) and ^ = 9, 3, 7 or i

according as q ends in i, 3, 7, or 9. This is, in fact, the

property mentioned by Mr. Chartres and Mr. Toy ; the class of

relations to which it belongs, and the reason for Qieir existence,

is evident from what has been said above.

The most direct manner in which the foregoing principles can

be applied to abbreviate the labour of division does not consist

in multiplying the digits by the remainder from the end but

from the beginning. For example, in finding the decimal equi-

valent to ^ the first four digits are '0588 and the remainder is

4 ; therefore ^V = '05881^. multiplying by 4, we have ^V =
•2352^4 whence iV = "058823521^ ; we could then find the

next four digits by multiplying the four digits last found by 4
and reducing the fi-action J# = 3lf, so that the next mul-

tiplication would be a multiplication of the whole period already

found by 13 ; but as in this case the remainder does not recur

after eight digits (if it did recur after eight digits the remainder

would be iV not pf), it must consist of sixteen digits, and the

next eight are the complements of the first eight, and are there-

fore 941 17647.
The principle of the method is to continue the division till

a relatively small remainder occurs and then to multiply the

figures already found by this remainder, and so on continually

till all the figures are obtained. This is the method that has
been generally employed in finding the reciprocals of large

numbers when the whole period was required. There are

several points to be attended to in order that the process may
be simplified as much as possible, but these I pass over. The
greatest saving of labour afforded by the principle is when a 5
or 2 occurs as remainder early in the division, as then we
obtain all the remaining digits as fast as the hand can write

them by di\-ision by 2 or 5 in the respective cases, without the
occurrence of any fractions. Thus, for example,

^\ = -01639344262295
0819672131 147540983606557377049180327868852459 ;

if we perform the division till we come to the quotient digit

5 we then have a 5 remainder, and all the other digits are
obtained by halving the figiures from the commencement,
viz., 1639. . . . The quotient can also be completed rapidly by
division whenever a remainder occurs that is a submultiple of
one that has previously occurred. Thus in the case of ^V, the
remainder after the first 6 is 24 and after the first 8 is 12, so
that the figures that follow the 8, viz., 1967 . . ., are obtained at
once by halving those that follow the 6, viz., 3934. . . .

In the Messenger of Mathematics for April, 1878, I published
the following note :

—

"Write down a 5, divide it by 2 giving 2 with I over, divide
12 by 2 giving 6, divide 6 by 2 giving 3, divide 3 by 2 giving I

with I over, divide ii by 2 giving 5 with I over, divide 15 by 2
gi\-iiig 7 with I over, and so on tUl the figures repeat. We thus
obtain the figures 5263 157894736842 1, and these with a cipher
prefixed are the period of ^, viz.

—

,V = '052631578947368421.

" If we start with 50 and halve in the same manner, prefixing
two ciphers, we obtain the period of -j^, ntz.—

T^ = '60502512562814070351758793969849246231155775894

4723618090452261306532663316582914572864321608040201.

" Similarly, if we start with 500 and hah'e as before, we
obtain, after prefixing three ciphers,

—

TsW = '6005002501250625312656328164082041020510 . . . ,

and, generally, the process gives the reciprocal of i followed by
any number of 9's.

"If we start with 20, 200, 2000, &c., and divide continually

by 5 instead of by 2, prefixing one, two, three, &c., ciphers, we
obtain the periqds of the reciprocals of 49, 499, 4999, . , . For
example,

—

i^ - •620408163265306122448979591836734693877551

-^ ~ '6020040080160320641282565 130260521042084 ....

"The process is very expeditious, the figures of the periods
being obtained as fast as the hand can write them."
The results stated in this note were obtained as follows : the

object was to find the diNdsors for which the first remainder was
5, so that the halving should begin from the first significant

figure; these numbers are seen at once to be 19, 199, 1999 . . .

Similarly the first remainder is 2 for the divisors 49, 499, 4999 . .

.

It should be mentioned that these are particular cases of Mr.
Suffield's method of synthetic division.

If q be prime and there be only one period corresponding
to q (as is the case for q = 7, 17, 19, 23, 29, 47, 49, 59, 61, 97,

&c.), the f - I fractions-, -, . . .
^—^— have all the same

9 ^ q

period, viz., the ^ - l digits that form the period of— are such,

q
that if we multiply them by 2, 3, 4, 5 ... y - i, we always
reproduce these same digits in the same cyclical order, but
beginning at a different place. The case of the period of 7,
viz., 142857, which is such that, multiplying it by 2, we have
285714, by 3 we have 428571, &c., is well known, and is often
given as a puzzle ; but the general result is a very remarkable
one, e.^. , it is remarkable that it should be possible to write
down 96 digifc:, such that their first 96 multiples should consist

of the same digits in the same cyclical order. In the forgoing
remarks I have confined myself entirely to the statement of the
principles connected with the results referred to in Nattthe, and
to those which arise directly from them.

fJ. W. L. GUIISHER

SCIENTIFIC SERIALS
American Journal of Scieiue and Arts, December, 1878.—In

the opening paper Gen. Warren considers that the Minnesota
Valley and the Mississippi Valley above the Ohio have been, as
a rule, formed since the deposition of the glacial drift, which
exists in the banks of the river, and that the Winnipeg basin
drained out southward along it ; also, that the loess deposits
extending up to the neighbourhood of Savannah are later than
the last glacial drift, &c. The hjrpothesis of southern elevation
and northern depression (probably reversed sometimes and re-
peated) is relied on to explain the effects.—Prof. Dana, con-
tinuing his valuable paper on some points in lithology, contends
for basing distinction in kinds of rocks on difference in chemical
and mineral constitution as regards chief constituents, and offers

a cla=sification in eight divisions.—The principle that when the
entropy of any isolated material system has reached a maximum
the system is in a state of equilibrium, is developed by Mr. Gibbs
as a foundation for the general theory of thermodynamic equili-

brium.—Mr. McGee distinguishes crania of the mound-builders
of the Mississippi Valley from those of modem Indians by a
greater development of the posterior molars.—^An interesting

paper by the Rev. C. Hovey, on discoveries in western cares,

describes, inter alia, the remarkable acoustic properties of Echo
River passage-way (in the Mammoth Cave), where a strong
vocal impulse is prolonged with sustained rigour for fifteen

seconds or more ; also a locality discovered last April in the
Wyandot Cave, in which "pits, miry banks, huge rocks, are
overhung by galleries of creamy stalactites, vermicular tubes
intertwined, frozen cataract^, and all, in short, that nature could
do in her wildest and most fantastic mood." There is a row of
musical stalactites, very broad and thin, on which a chord can be
struck, or a melody played by a skilful hand.—Prof. Harrington
analyses the Chinese official almanac, issued annually in Decern-
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ber, and consisting of two part?, an astronomical and an
astrological.

T/ie Journal of the Russian Chemical and Phyiical Societies cf
St. Petersburg (vol. x. No. 8) contains the following papers :

—

On the chlorides of benzol, by Th. Beilstein and A. Kourbatoff.

—On the preparation of glycol, by S. Stempnevsky.—On allyl-

dipropylcarbinol, by P. and A. Saytzeff.—On pseudopropyl-

acetylene, by F. Flavitzky and P. Kriloff.—Remarks by F.

Flavitzky on M. Eltekoflf's paper on the action of water upon
the chlorides of ethylenes and similar compounds in the presence

of oxide of lead.—Observations on nitrophenols, by M. Gold-

stein.—On the nature and the derivates of cholesterine, by M.
Valitzky.—On the neutral products of the oxidation of choles-

terine, by P. Latschinoff.—On the polarisation of electrolytes,

by R. Colly.

SOCIETIES AND ACADEMIES
London

Royal Society, December.—"Note on the Influence

exercised by Light on Organic Infusions," by John Tyndall,

D.C.L., F.R.S., Professor of Natural Philosophy in the Royal
Institution.

Early last June I took with me to the Alps fifty small herme-

tically sealed flasks contaiiung infusion of cucumber, and fifty

containing turnip infusion. Before sealing they had been boiled

for five minutes in the laboratory of the Royal Institution, They
were carefully packed in sawdust, but when unpacked the fragile

sealed ends of about twenty of them were found broken off.

Some of these injmred flasks were empty, while others still

retained their liquids. The eighty unbroken flasks were found

pellucid, and they continued so throughout the 'summer. All

the broken ones, on the other hand, which had retained their

liquids, were turbid with organisms.

Shaking up the sawdust, which I knew must contain a consi-

derable quantity of germinal matter, I snipped off the ends of a

number of flasks in the air above the sawdust. Exposed to a

temperature of 70° or 80° F., the contents of all these flasks

became turbid in two or three days.

The experiment was repeated ; and after the contaminated

air had entered them, I exposed the flasks to strong sunshine for

a whole summer's day ; one batch, indeed, was thus exposed

for several successive days. Placed in a room with a tempera-

ture of from 70° to 80° F., they all, without exception, became
turbid with organisms.

Another batch of flasks, after having their sealed ends broken

off, was infected by the water of a cascade derived -from the

melting of the mountain snows. They were afterwards exposed

to a day's strong sunshine, and subsequently removed to the warm
room. In three days they were thickly charged with organisms.

On the same day a number of flasks had their ends snipped off

in the open air beside the cascade. They remained for weeks
transparent, and doubtless continue so to the present hour.

I do not wish to offer these results as antagonistic to those so

clearly described by Dr. Arthur Downes and Mr. Thomas Blunt,

in the Proceedings of the Royal Society for December 6, 1877.

Their observations are so definite that it is hardly possible to

doubt their accuracy. But they noticed anomalies which it is

desirable to clear up. On July 10, for example, they found 9
hours' exposure to daylight, 3| hours of which only were hours

of sunshine, sufficient to effect sterilisation ; while, on July 29,

"a very hot day, with much sunshine," 11 hours' exposure "9
of which were true insolation," failed to produce the same effect.

Such irregularities, coupled with the results above recorded,

will, I trust, induce them to repeat their experiments, with the

view of determining the true limits of the important action which

those experiments reveal.

Chemical Society, December 19.—Dr. Gladstone, presi-

dent, in the chair.—The following papers were read :—Re-

searches on the action of the copper zinc couple on organic

bodies, part ix.—Preparation of zinc methyl, by Dr. Gladstone

and Mr. Tribe. (During the reading of this paper Dr. Frank-

land took the chair.) Methyl iodide in contact with the copper

zinc couple is converted at the ordinary temperature, in from

three to thirty days, into a crystalline mass of zinc methiodide.

By distillation zinc methyl is obtained ; the yield in one case

was 99*27.—Dr. Debus made some remarks on the formula of

glyoxylic acid. The author considers the formula of this acid

to be CaHjOa, in opposition to Perkin, who from quantitative

experiments came to the conclusion that the true formula was
C2H4O4.—Mr. Wills gave a short communication on the pro-
duction of oxides of nitrogen by the electric arc in air. The
author finds that nitric acid was formed in four experiments
equivalent to "54, '55, '6, and "] gramme per hour, and points
out the importance of this observation with reference to the
proposed use of the electric light in dwellings.—On the action
of alkaline hypobromite on oxamide, urea, and potassium ferro-

cyanide, part ii., by W. Foster.—On two new hydrocarbons
obtained by the action of sodium on turpentine hydrochloride,
by Dr. Letts. The principal point in this paper is the fact that
the author has obtained a solid hydrocarbon having the formula
CjoHi7, which he designates solid turpenyl.—On the formation
of baric periodate, by S. Sugiura and C. F. Cross.—On erbium
and yttrium, by T. S. Humpidge and W. Bumey. The authors

wished to determine the specific heats of these metals, but failed

to obtain them in coherent masses. They determined the atomic
weight of pure erbium to be 171 61.

Meteorological Society, December 18.—Mr. C. Greaves,
president, in the chair.—P. Doyle, F.S.S., J. M. Gray, Lord
Hampton, G.C.B., M. Jackson, A. Proctor, G. Simpson, and
E. C. Tisdall were elected Fellows of the Society.—The following

papers were read :—Abstract of the meteorology of the Bombay
Presidency, by C. Chambers, F.R.S., communicated by Sir

G. B, Airy, K.C.B., F.R.S., Astronomer-Royal.—Experiments
with Lowne's anemometer, by Capt. William Watson, F.M.S.
—Meteorology of Bangkok, Siam, by J. Campbell, Staff

Surgeon, R.N.—Results of meteorological observations taken at

Calvinia, South Africa, by Kaufmann I. Marks, F.M.S.

Royal Microscopical Society, December ir.—Dr. C. J.
Hudson, vice-president, in the chair.—Mr. John Harrison and
Dr. Alabone were elected Fellows of the Society.—Dr. Hudson
described a new species of Rotifer, Oecistes sphagni, coloured

drawings of which were exhibited. He also exhibited a number
of beautiful transparent diagrams of rare species of Infusoria

which he described seriatim.—Mr. F. H. Ward read a paper on
a new microspectroscope without a slit, and described this and
other accessory apparatus to the instrument.—Mr. F. Crisp read

a paper on Hoffmann's new camera lucida, in which he described

this and other recent forms of the apparatus, figures of some
being drawn upon the board. Another form of camera lucida,

by Dr. Russell, of Lancaster, was described and figured by Dr.
Millar, and a description of a new one by Swift was also given

by Mr. Ingpen.—^Ir. C. Stewart read a short communication
from Mr. A. D. Michael announcing the discovery of the male
of Cheyletus venustissimus. Attention was called to a new
glycerine immersion lens received from America, by Mr^
Ingpen.—Mr. Beck, in reference to a suggestion for a universal

unit of microscopical measurement, gave his decision in favour

of divisions of the millimetre, and presented to the Society a
micrometer ruled with this, and also in xoVtt inch^ for ready

comparison.

Geological Society, December 18, 1878.—Henry Clifton

Sorby, F.R.S., president, in the chair.—Rev. Frederick Charles

Lambert, Robert Plant, and Ernest Swain were elected Fellows

of the Society.—The following communications were read :

—

On remains of Mastodon and other vertebrata of the miocene
beds of the Maltese Islands, by Prof. A. Leith Adams, F.R.S.
The author recognised the following Maltese formations :—Upper
Limestone.—Maximum thickness over 250 feet, passing into a

sandy rock, and that into a hard red limestone. Fossiliferous,

containing four Brachiopoda, several Lamellibranchs and
Gasteropods, and twenty-five Echinodermata (ten being pecu-

Uar). Sand Bed.—Maximum thickness about 60 feet, variable

in character, characterised by vast abundance of Heterostegina

depressa; fifteen vertebrata. The Marl Bed.—Maximum thick-

ness over 100 feet, but sometimes almost wholly thinned ou<^..

Organic remains rarer than in the sand bed. The Calcareous

Sandstone.—Maximum thickness rather over 200 feet. Con-

tains bands of nodules, of which the second is rich in organic

remains. Hence come the noted teeth of Squalidee. Among
its invertebrate fauna are many Pecteus, with other Lamelli-

branchs, Gasteropods, and Brachiopods. Also twenty-two

species of Echinodermata. The Lower Limestone.—Maximum
thickness over 400 feet. Scutella subrotunda and Orbitoides

dcspansus are abundant in the upper part, and it is generally

fossiliferous. In a nodule-seam in the calcareous sandstone in

the Island of Gozo two rather imperfect teeth of a Mastodon have

been found. Both are penultimate molars. They agree most;
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nearly with the teeth of Mastodon angustidens, but the characters

are not sufficiently well preserved to differentiate the species with

certainty. The same formation has furnished teeth of a Phoca,

to which the specific name rugosidens has been given by^Prof.

Owen. Large teeth referable to the Phocidae are found in the

nodule seams of the calcareous sandstone and in the sand bed ;

. the marl bed has also furnished a portion of a jaw. The Wood-
is'ardian Museum contains a part of a jaw of Squalodon, evidently

from a nodule-seam of the calcareous sandstone (found by Scilla

circ. 1670). The sand bed and calcareous sandstone have
furnished remains of more than one species of Delphinus, and
large-sized Cetacean vertebrae are found in nearly all the beds,

especially the sand bed. Halitherium has been obtained from
the sand bed, marl bed, calcareous sandstone, lower limestone,

and (?) upper limestone. One specimen of Ichthyosaurus gau-
dettsis, Hulke, has been furnished by the calcareous sandstone

;

the same has also furnished Melitosaums champsoides, Crocodiltis

gaudensis, and Sterrodus melitensis. Myliobates toliapicus and
allied species have come from all the deposits except the upper
limestone. Otobates subcotrversus from the sand bed and marl.

The squalidae are abundant from all the deposits except the first.

There are ten species belonging to the following genera :

—

Carcharodon, Carcharias, Oxyrhina, Hemipristis, Corax,

OJontaspis, Lamtia. Remains of Noiidanus, Platax, and
Diodon have also been found.—Dinosauria of the Cambridge
greensand, Parts I.-VII., by Prof. H. G. Seeley, F.L.S.
F.G.S. The author stated that this paper was founded upon
the collection of more than 500 dinosaurian bones pre-

served in the Woodwardian Museum, for the opportunity

of studying which he was indebted to the kindness of

Prof. T. McKenny Hughes. He described the conditians under
which the specimens occur, and accounted for the apparently
worn state of the bones as the results of exposure to the air, and
subsequent maceration.—I. Note on the axis ofa dinosaur from the

Cambridge greensand.—II. On the vertebral characters of Acan-
thopJiolis horridus, Huxley, from the base of the chalk-marl near
Folkestone.—III. On the skeleton of Anoplosaurus curtonotus,

Seeley.—IV. On the axial skeleton^of Eucercosauriis tanyspondy-

iuSf Seeley.—V. On the skeleton of Syngonosaurus macrocercus,

Seeley.—VI. On the dorsal and caudal vertebrce of AcanthophoHs
stereocercus, Seeley.—VII. On a small series of caudal vertebrae of

a dinosaur, Acanthopholus eucercus, Seeley.

'Cambridge

Philosophical Society, November 18.—Prof. Liveing,

president, in the chair.—The following communication was
made to the Society :—Some results of the two last total solar

eclipses, by Dr. A. Schuster. Every scientific investigation

passes through a preliminary stage, in which a general sur\-ey of
the facts is taken, and by means of which the most hopeful line

for futiu-e inquiry is determined. Eclipse observations may be
said to have just passed through that preliminary stage. The
present is therefore a fitting time for a general survey of what
has been done, and a discussion of what remains to be done.
Eclipse observations may be divided into three classes : spectro-

scopic observations, polariscopic obser\'ations, and general ob-
servations on the outline and shape of the corona, which can
best be carried on by means of good photographs, i. Spectro-
scopic observations.—The spectrum of the corona consists : of
a continuous spectrum, in which the dark Fraunhofer lines are
faintly seen ; of the spectrum of hydrogen gas, and of an im-
known line in the green. The pressure of a continuous spec-
trum indicates the presence of solid or liquid particles, and is

most likely partly due to matter falling into the sim. During the
last eclipse the first systematic attempt to determine the height
to which the continuous spectrum extends was made by Prof.

' Eastman, assisted by Mr. Pritchett. The result was rather
remarkable, for although the corona was not equal in intensity
in the four directions, the spectrum disappeared nearly at the
same distance all round the sim. The importance of obtaining
photographs of the spectrum was pointed out. The various
attempts that have been made were mentioned, and the result of
the Siamese photc^raphs was compared with that of a photo-
.graph of the spectrum obtained by Dr. Henry Draper during the
late eclipse. The comparison proves that during the late
«clipse, the line spectnmi was much fainter. All observers agree
on this fact, and Prof. Young's opinion, which is decisive" on
that point, was quoted. The idea of connecting this fact with
the minunum of sun-spots through v.hich we are at present pass-
ing is obvious. • 2. Polariscopic obser\-ation5.—Polariscopic

observations tend to show that close to the sun the polarisation
is small, that it increases up to a distance of a few minutes, and
then rapidly diminishes. The author has made a calculation as
to what the polarisation ought to be, and has come to the result
that in whatever way the scattering matter is distributed, as long
as it vanishes nowhere, the polarisation ought rapidly to increase
with the distance from the sun. The only way to accoimt for
the discrepancy between this result and the actual fact is by
assuming that as we move away from the sun, more light is re-
flected in the ordinary way and less light is scattered. Matter
falling into the sun and being gradually broken up by the heat
would account for all the "facts. 3. General outline of the
corona.—It has often been remarked that the corona shows an
approximate symmetry round the sun's axis. The author supports
the view that the greater extension in the direction of the sun's
equator is due to meteor streams which approximately circulate
in that plane. He quotes in support of this a fact noticed
by him during several eclipses, which indicates that a cer-
tain departure from this symmetry takes place in such a
way that the corona is wider and more extended on one
side of the axis than on the other, and he gives evidence
that this departure firom symmetry takes place in a direc-
tion fixed in space. The statement made by several ob-
servers that there is a connection between sun-spots and the sun's
corona has induced the author to look carefully over photographs
and drawings of the corona made diu-ing the last eight eclipses.
He has found that during this time the general outline has varied
gradually and systematically in a cycle corresponding to that of
the sun-spots. The following hypothesis, which seejcs to account
for many facts, was brought forward by the author. A meteor
stream is circulating roimd the sun in a very eccent ic orbit. A
number of meteors in their perihelion passage are falling into
the sun, owing to the increased chances of collision amongst
themselves, disintegration ow ing to rise of temperature and entry
into the solar temperature. The local increase of temperature
caused by the fall must give rise to currents on the smface of
the sun, and may give rise to cyclones which we call sun-spots.
If the meteors have a period, so that every eleven years an in-
creased quantity passes the perihelion, a greater number of sun-
spots would form, and at the same time we should observe a
difference in the shape of the corona, which may well be of such
a nature as is actually observed. Dr. Schuster also exhibited to
the Society Grant's small calculating machine, for the multipli-
cation of eight figures by eight ; he explained its construction,
and compared it w ith that of Thomas of Colmar, which is in
general use. Grant's machine is much smaller than Thomas's,
but does not perform subtraction directly, as is the case with the
latter.

Boston, U.S.A.

American Academy of Arts and Sciences, December
II, 1878.—Hon. Charles Francis Adams in the chair.—Prof.
Alexander Graham BeU presented a paper upon the use of the
telephone in tracing equi-potential hues and surfaces. The
results of prerious observers, especially those of Prof. Adams,
w ere referred to, and Prof. Bell showed that these lines could
be traced more readily with a telephone than with a galvano-
meter. He made use of a steel-band telephone, which could be
clasped about the head, lea\'ing the hands free to perform the
experiments. In this way the lines were traced in solids and
liquids. By the use of metal exploring rods the equi-potential
lines could be traced in the earth about one's feet, or in the
neighbourhood of metallic deposits, and might lead to the dis-
covery of metallic deposits or peculiarities in the homogenity of
the earth.—Prof. John Trowbridge read a paper upon the
resvilts of measurements conducted by himself and Prof. W. H.
Hill, of the United States Torpedo Station, at Newport, R.I.,
upon the heat produced by the rapid magnetisation of iron,
nickel, and cobalt. The nickel and cobalt contained from
T% to ^T of I per cent, of iron, which was inappreciable in the
electro-dynamic experiments. The work done was measured in
metre grammes, and gave the result that the molecular heating
of equal volumes of iron, nickel, and cobalt can be expressed in
metre grammes as follows :—Iron = 2381 "43, cobalt = i9o6'5o,
nickel — Iii2"ii.

P.\RIS

Academy of Sciences, December 16, 187S.—M. Fizeau in
the chair.—The following papers were read :—Obsen-ations on
M. Pasteur's note on alcoholic fermentation, by M. Berthelot.
He describes an arrangement he made for effecting simultaneous
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hydrogenation and oxygenation of sugar (by electrical means)
;

he notes that there was a slight production of alcohol.—Study
of ordinary and compound engines, &c. (continued), by M.
Ledieu.—Report on Mr. Wharton's marine compass, with needle

of nickel. Its trial in the navy is recommended.—On the rep-

tiles of primary times, by M. Gaudry. This relates to pennian
fossils found at Autun. In the vertebrse of Actinodon the parts

of the centrum, already in great part formed, but not united,

indicate the passage of the imperfect vertebrate to the perfect,

l\f . Gaudry refers to two new reptiles, Pleurononia pellati and
Euchyrosaurus rochei ; the latter's name indicates the fact of its

having been more adroit with its fore-limbs than reptiles of the

present.—Reply to M. Sire's observations on a gyroscopic appa-
ratus, by M. Gruey.—On a new phenomenon of static elec-

tricity, by M. Duter. He repeated his experiment, with
vessels of the same volume, but with different thicknesses of

glass. The variations of volume were nearly in inverse ratio of

the squares of the thicknesses.—Artificial production of nephe-
line and amphigene, by the method of igneous fusion and re-

heating at a temperature near fusion, by MM. Fouque and Levy.
—Third note on vaccinal infection ; elaborative r6le of the
lymphatic ganglions, by M. Raynaud.—The memoir by Sadi
Carnot, " Reflexions sur la Puissance motrice du Feu," published
in 1824, and regarded as the origination of the new science of
thermodynamics, had very little publicity. His brother, M. H.
Carnot, has issued a new edition, with notes (hitherto unpub-
lished), which show that S. Carnot foresaw, with much distinct-

ness, the consequences that would result from his ideas. A
copy of the work, with the MS., was presented to the
Academy.—M. Mouchez presented drawings of heavenly
bodies, by M. Trouvelot (United States).—On the solar

spots and protuberances observed with the equatorial of

the Roman College, by P. Ferrari. Little more than
two tables relating to the second half of 1877.—On the
summation of series, by M. Andre.—On elimination, by M.
Mansion.—On the different properties of the mode of distri-

bution of an electric charge on the surface of an ellipsoidal con-
ductor, by M. Boussinesq.—On the spectrometric measurement
of high temperatures, by M. Crova. Take, as term of com-
parison, the flame of a moderator lamp, and let it be 1,000 on
the (arbitrary) optical scale of temperature. Then measure mth
the spectrophotometer the ratio of the intensities of two radiations

A and A' in the source of unknown temperature and in the lamp-
flame. The quotient of these two ratios will be above or below
1,000 according as the temperature of the source in question is

above or below that of the lamp-flame. M. Crova gives several

examples of his measurements, and thinks the method applicable

to measuring the temperature of the sun and stars ; also of

various industrial hearths.—Specific heat and heat of fusion of
palladium, by M. Violle.—Influence of temperature on rota-

tory magnetic power, by M. Joubert. This relates chiefly to

flint (regarding which there has been some discrepancy). M.
Joubert finds that the rotatory power increases with rise of tem-
perature, and about ^^^th of its value, in passing from the ordi-

nary temperature to that of fusion. His methods are described.

He succeeded also in measuring the rotation in a body under the

sole influence of terrestrial magnetism alone.—On the densities

and the coefficients of dilatation of liquid chloride of methyl,

by MM. Vincent and Delachanal.—On the oxidation of some
aromatic derivatives, by M. Etard.—On the nature of certain

accessory crystallised products, in industrial treatment of petro-

leums of Pennsylvania, by MM. Prunier and David, These
rank parallel (mostly) with those extracted from coal oils or

derivatives by pyrogenation from benzine.—Researches on urea,

by M. Picard.—On haemocyanine, a new substance from the

blood of the poulp, by M. Fredericq. This contains copper, and
seems to play a similar rdle in respiration to the hoemoglobine in

vertebrates.—Influence of different colours of the spectrum on
development of animals, by M. Yung. The experiments were
on eggs of frog, trout, and Lymnea. Violet is the most favourable
light, next comes blue, then yellow and white ; red and green
seem hurtful. Darkness does not prevent development, but
retards it.

December 23, 1878.—Explosion of fuze materials, by M,
Dupuy de Lome. This relates to a recent accident to M. Zede
viicn experimenting with a mixture of gun-cotton and nitrate of
ammonia. The mode of combustion suddenly changed under a
very slight increase in the tension of the gas.—Formation of
leaves and order of appearance of their first vessels in Gramineas,
by M. Trecul.—Craniology of the Papuan race, by M. de

Quatrefages. A rhumi of the seventh volume of his and M.
Hamy's work, " Crania Ethnica."—Experiments on the move-
ments of liquid molecules of current waves, considered in their
mode of action on the progress of ships, by M. de Caligny.

—

Mr. Norman Lockyer communicated his paper recently read to
the Royal Society.—M. Damon was elected free member, in
place 'of the late M. Belgrand.—On .a process for measuring
with precision the variations of level of a liquid surface, by M.
le Chatelier. A point immersed in the liquid is raised gradually
till its extremity is tangent to the surface. The moment at
which this is passed is indicated by deformations of the liquid
surface, and these deformations are observed by means of light
thrown on the siuface, reflected, and observed with a lens, the
focal plane of which passes through the end of the point.
So long as the point is under water one sees a circle
uniformly illuminated, but immediately the point emerges
a black spot appears in the circle. The method gives very deli-

cate measurements, and one application designed is a very sensi-
tive manometer for detecting weak currents of air (as in mines).
—On the determination of the imaginary roots of algebraic
equations, by M. Farkas.—On the theory of perturbations of
comets, by M. Mathieu.—Results of solar observations during
the third quarter of 1878, by M. Tacchini. The calm was in-

creased. Of 100 days of observation, 90 were without spots.

He thinks the minimum will probably be passed in 1879. In
the zones of maximum frequence of the protuberances there
is a minimum of the facula;, and vice versd. There is a differ-

ence in distribution of the protuberances at the epochs of maxi-
mum and minimum of spots. There were no metallic eruptions
or elementary spectra, &c.—On a new thermograph, and on a
general method of integration of any numerical function, by
MM. Pictet and Cellerier. Knowing the tension of a vapour,
one may determine a priori the corresponding temperature.—

•

Magnetic rotation of the plane of polarisation of light under the
earth's influence, by M. Becquerel. M. Joubert's experiment
was a repetition of M. Becquerel's.—On a new phenomenon
of static electricity, by M. Duter. He repeated M. Govi's ex-

periment with mercury (which had left doubts), and got contrac-

tion as in other cases.—On four singular epochs of the annual
course of meteorological elements, by M. Ragona.—Preparation
of cobaltocyanide of potassium and some derivatives, by M.
Descamps.—Action of trimethylamine on sulphide of carbon,
by M. Bleunard. He describes some of the properties of sul-

phocarbonate of trimethylamine, and its combinations with the
mineral acids.—On the chromatic function in the poulp, by M.
Fredericq. The changes of colour in the animal's skin are ana-
logous to those produced by the vaso-motors in the human face ;

they express various emotions, especially anger or fear. The
deep coloured phase represents the state of activity of the
muscles of ' the chromatophores ; the phase of decoloration, the
passive state of retraction of these bodies.—On the excretory
apparatus of Solenophorus megalocephalus, by M. Poirier. Pre-
vious accounts he finds erroneous.—New researches on suspen-
sion of the phenomena of life in the embryo of the hen, by AL
Dareste. A continuation of his former experiments, but with
use of different temperatures. The results were conformable to

what he expected.—On the tertiary strata of Britanny.
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THURSDAY, JANUARY 9, 1879

AMERICAN SURVEYS AND EXPLORATIONS
ATTENTION has frequently been called in these

columns to the progress of American exploration.

Only a few months ago ' reference was made to the-want

of concert among the different surveying expeditions, to

the consequent loss of labour and reduplication of work,

and to the desirability of consolidating the whole explo-

ratory service under one connected organisation. It is

satisfactory to know that an important movement in this

direction is now in progress, and that Congress has

called in to its assistance the advice of the most eminent

scientific authorities in the States.

Readers of Nature may remember that a few years
ago (1874) a discussion was raised in Congress as to the

alleged repetition of the survey of the same area of

territory by independent expeditions, and that a com-
mittee of inquiry was appointed to take evidence on the

subject and report. The result of that inquiry was a
recommendation that the Engineer Department should

be restricted to such surveys as might be necessary for

military purposes ; but "that all other surveys for geo-

graphical, geological, topographic, and scientific purposes
should be continued under the direction of the Depart-
ment of the Interior." It was easy to see from the

evidence given before this Committee that a good deal of
personal feeling had been evoked by the conflict of

interests among the various surveying corps. The
Engineer Bureau, in particular, with its well organised
military equipment and its just pride in the large amount
of exploratory work it had accomplished, seemed to resent

the existence of the civilian expeditions as an infringe-

ment of its own proper sphere of operations. We may
suppose that it was proportionately chagrined by the

decision of the Congress Committee.

There was thus no great love between the rival sur-

veyors in the beginning, and heaven seems to have de-

creased it on better acquaintance. With their plotting

and counter-plotting, of which there has, no doubt, been
plenty, we have of course nothing to do. Last summer
the subject came up again before Congress. Representa-
tive Hewitt moved a resolution there, referring the ques-
tion of the Geological and Geographical Surveys of the
Territories for consideration and report by the National
Academy of Sciences. It was kno\\-n that double siu^ey-
ing had been carried on to a large extent, notwithstanding
the information elicited and recommendations given by
the Congressional Committee of 1874. One officer,

indeed, was alleged to have duplicated surveys to the
extent of more than 100,000 square miles, at a cost to
the public exchequer of nearly half a million of dollars.
The object of the resolution in Congress is said to have
been to consolidate the power of the military surveys

;

but certainly nothing could be more impartial and sweep-
ing than the law passed last June. It was to the follow-
ing effect :—" The National Academy of Sciences is

hereby required, at their next meeting, to take into con-
sideration the methods and expenses of conducting all
surveys of a scientific character under the War or Interior
Department, and the sur\'eys of the Land Office, and to

' Nature, vol. x\iii. p. 694.

Vol. XIX.—No. 480

report to Congress, as soon thereafter as may be prac-
ticable, a plan for surveying and mapping the territories

of the United States on such general system as will, in
their judgment, secure the best results at the least pos-
sible cost ; and also to recommend to Congress a suitable

plan for the publication and distribution of the reports,

maps, and documents, and other results of said sun^eys."
The Academy, in accordance with this requirement,

appointed a committee to consider the question. The
weight of authority of this Committee may be judged
from the names of its members : O. C. Marsh, James D.
Dana, William B. Rogers, J. S. Newberry, W. P. Trow-
bridge, Simon Newcomb, Alexander Agassiz. The finding

arrived at by such a group of men must command respect
all over the Union, as it will on this side of the Atlantic.

At a meeting of the Academy held in New York on
November 6th, the result of the deliberations of the
Committee was presented in the shape of a formal report,

which, being approved and adopted, was forwarded to

the President of the Senate on the 26th of the same
month.

In this Report the various surveys of the public domain
are broadly grouped into two divisions : i. Siu-veys of

mensuration ; and 2. Surveys of geology and economic
resources of the soil. Each of these divisions is discussed

somewhat in detail.

I. Under the first group are included no fewer than
five different and independent organisations : i. The
Coast and Geodetic Survey. 2. The surveys carried on by
the War Department to the west of the looth meridian^

3 and 4. The topographical portion of the work carried

on by the two sur\'eys under the Interior Department.

5. The survey for land-parcelling under the Land L ffice.

Between these various kindred wcrks no concert or co-

ordination of any kind exists. In the language of the

Report, "their original determinations of position are
independent, their systems of surveys discordant, their

results show many contradictions, and involve unneces-
sary expenditure." On the one hand the geographical

reconnaissances of the Engineers and the Interior

Department are too sketchy to serve for the subdivision

of public lands ; on the other hand, the land-parcelling

sur\-eys are of correspondingly slight topographical or

geographical value. The National Academy insists that

as all these surveys must be based upon accurate deter-

minations of position, they can never be effectively and
economically conducted until they are united into one
system conducted under the same head. On a review of

the powers and capabilities of the different survesing

staffs, the Academy has come to the conclusion that the

Coast and Geodetic Survey is, practically, best prepared

to undertake the charge of the unified system proposed

to be established. It recommends that this survey be
transferred from the Treasury to the Departm.ent of the

Interior, and that, with its modified and extended func-

tions, it should hereafter be known as the United States

Coast and Interior Survey, with a Superintendent ap-

pointed by" the President, and reporting directly to the

Secretary of the Interior. The duties of this branch of

the public service, besides those of the present Coast

and Geodetic Survey, should include a rigid geodetic

survey of the whole public domain ; a topographical

survey, including detailed topographical work, as well as

L
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rapid reconnaissances like those now carried on by the

War and Interior Departments ; and, lastly, surveys for

the parcelling of public land.

2. Having regard to the enormous area of territory yet

to be explored and surveyed, its vast mineral wealth, its

agricultural and pastoral resources, its stores of timber,

its capabilities of soil, the Academy believes that the best

interests of the country require that, for purposes of in-

telhgent administration, a thorough knowledge must be

obtained of the geological structure, natural resources,

and products of these regions. It therefore recommends
the establishment of an independent organisation, with a

Director appointed by the President, to be placed under

the Department of the Interior, and to be styled the

United States Geological Survey. The duties of this

Survey would include the investigation of the geological

structure and of the economic resources of the public

domain.

This consolidation of all the surveying work, sanctioned

and paid for by Congress, would of course involre radical

changes in some of the Departments. The Bureau of

Engineers, in particular, would be required to give up

all surveying work except what might be necessary for

merely military purposes, and for such engineering opera-

tions as the rectification of rivers, irrigation and drain-

age, reclamation and protection of alluvial land. The
various geographical and geological surveys west of the

looth meridian, now carried on by the War and Interior

Departments, would be discontinued, though of course

they would, in some cases, be resumed under the pro-

posed new organisation.

Three distinct branches of the public service are thus

proposed to be established for dealing with the public

domain :—First, the United States Coast and Interior

Survey, charged with the accurate mapping of the

country ; second, the United States Geological Survey,

for the investigation of the geological structure and

natural resources of the domain ; third, the Land Office,

having charge of the subdivision and sale of the public

lands, and entitled, therefore, to call upon the Coast and

Interior Surrey for all necessary surveys and measure-

ments, and upon the Geological Survey for all informa-

tion as to the value and classification of lands.

Considerable liberty is proposed to be given to the

chiefs of the two surveys as to the nature and extent of

their publications. They are each to present an annual

report of operations, and provision is to be made for the

issue of such maps, charts, reports, discussions, treatises,

and other documents as they may deem to be of value.

Most liberal provision is likewise recommended to be

made for the distribution of the reports of the Surveys.

Besides the number of copies required by Congress for

its own use, 3,000 copies are proposed to be published for

scientific exchanges by the heads of the surveys and for

sale. The special reports are to be issued in uniform

quarto size, liberty being left to each director to choose such

a form for his chartographic publications as shall com-
bine the most effective style with the greatest economy.
All specimens collected by the two surveys when no
longer required for the investigations in progress are to

be transferred to the National Museum.
Such in brief are the recommendations made by the

National Academy in response to the requirement of

Congress. That they are eminently wise and thoroughly

practicable must be freely admitted by all capable of

forming an opinion on the subject. It is simply im-

possible that things can go on as they are. Each
one of the Surveys now in progress has done good
work ; several of them most admirable work. But work
as good could be got with less labour and at less cost.

This cannot be effected without combination ; and the

Academy has pointed out with great clearness and judg-

ment how the combination may be achieved. It is not to

be expected that changes of this kind can be carried out

without irritating some of the individuals whose position

is thereby affected. But save the severance of the

Bureau of Engineers from all control of the surveys there

need be comparatively little disturbance of the work now
going on. Dr. Hayden, who with his staff has done so

much in recent years for American geology, would doubt-

less take a high command under the new system ; and it

may be hoped that his position will be so secured as to

enable him to devote his whole time to the scientific work

for which he has shown himself to be so admirably quali-

fied. Mr. Powell and his colleagues might continue their

interesting and important Colorado investigations. To
Mr. Clarence King fresh fields of research lie open where

he may win laurels as bright as those he now wears. To
all these officers in so far as they have at present geogra-

phical and topographical work to carry on, the allocation

of all such duties of mensuration to a special geodetic

survey should be a welcome relief, as it will set them
free for their own special investigations. The Aca-

demy in its Report contemplates the possibility of

officers, both of the army and navy, being desirous

to volunteer for employment in these surveys, and recom-

mends that when their services are not otherwise required

they should be permitted to take part in the general

survey. In this way a connection with the engineers

might be re-established, and we may be sure that every

engineer officer of capacity would be welcome, and

would take a good position under the Department of the

Interior.

The Report of the Academy, on being presented to

Congress, was, on the 2nd ultimo, referred to the Com-
mittee on Appropriations, and ordered to be printed. As
Congress rises at the beginning of March, some action

may be expected to be taken on the matter before that

date. It will be a subject for sincere congratulation

among all well-wishers of American science and general

progress, should the decision be in the direction pointed

out by the National Academy of Sciences.

Arch. Geikie

KERNER'S "FLOWERS AND THEIR
UNBIDDEN GUESTS"

Flowers and their Unbidden Guests. By Dr. A. Kemer.
With a Prefatory Letter by C. Darwin, M.A., F.R.S.

The translation revised and edited by W. Ogle, M.A.,

M.D. (London ; C. Kegan Paul and Co., 1878.)

nj'^HIS charming book is the record of an extension, in

-L a somewhat different direction, of the researches of

Darwin, Hermann Miiller, and others, on the assistance

rendered by insects in the cross-fertilisation of flowers.

Attention has hitherto been directed almost exclusively
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to the contrivances by which insects, while feeding on or

sucking the honey from the nectary, are ahnost compelled

to be the involuntary agents in the transmission of the

pollen from the anther to the stigma in a different flower

of the same species. In almost all cases, however, it is

only a comparatively small number of insects that would

be adapted, by the size of their body, the length of their

proboscis, and other points in their structure, to insure

the cross-fertilisation of any particular species of flower.

It is obvious that the visits of all other insects, which

would consume the honey without aiding in the transmis-

sion of pollen, not only can be of no advantage, but must

be positively injurious to the plant, by preventing the

visits of the useful insects. It is this point that Prof.

Kerner has studied with great industry and acumen ; and

he has compiled a number of most interesting illustra-

tions of the contrivances presented in the structure of

the flower, which not only force the useful insects to

enter it in the particular way? which shall be of most

advantage to it, but keep out all others.

Dr. Kerner is dissatisfied with the vague use in botani-

cal works of the words " self-fertilisation " and " cross-

fertilisation," and proposes to substitute them by others

•which shall have a more definite meaning. He uses the

term "autogamy" for the fecundation of a flower by the

pollen from the andrcEcium of the same flower ;
" geito-

nogamy" for the fecundation of a flower by pollen from
other flowers on the same plant ; and "xenogamy" for

fecimdation by the pollen from a flower on another plant

;

while the term "allogamy" would include the last two
as contrasted with autogamy. The only previous attempt

at a strict scientific terminology with which I am
acquainted is by Delpino,' who distinguishes four kinds

of fecundation: homoclinic homogamy, fecundation by
pollen from the androecium of the same hermaphrodite

flower; homocephahc homogamy, fecundation by pollen

from the androecium of a different flower of the same
inflorescence ; monoicous homogamy, fecundation by
pollen from the androecium of a flower belonging to a
different inflorescence on the same plant ; and dichogamy
fecundation by pollen from [the androecium of a flower

on a different plant. Prof. Kerner' s terms will at all

events be admitted to have the merit of being the

simplest, and will probably be generally adopted in

future.

It may be stated as a general rule that, while the

visits of winged insects are beneficial, those of wingless
insects are mostly injurious, since these consume the
nectar without immediately afterwards visiting another
flower so as to favour allogamy. Hence the majority of the
contrivances which Kerner describes are for the purpose
of excluding from the flower wingless insects, and in

particular ants, the great enemies of flowers, and the
aphides which attract ants. The flora of the mountain
valleys of the Tyrol furnishes almost inexhaustible
material for working out a problem of this kind ; and of
this material Dr. Kerner, who holds the position of
professor of botany in the University of Innsbriick, has
availed himself to the full.

Simplest among the contrivances for excluding useless,
while admitting useful insects, are the more or less dense
collections of hairs which cover up the entrance to the

' N-ucvo Giornale Botanko Italiano, vol. viii., 1876, p. 146.

nectary in so many flowers, rendering the road in-

accessible to very small insects, while presenting no

obstacle to larger insects which can brush them aside

or pierce them with their proboscis. Beautiful instances

of this arrangement are described and illustrated in the

work before us in the cases of Anchiisa arvensis, Lonicera

alpigetia, Veronica chamcedrys and officinalis, Malva
roiundifolia, Monotropa hypopitys, Menyanthes trifo-

liafa, and many others. Sometimes these coverings take

the form of appendages to the corolla which protect the

openings to the nectariesVith flaps, as in Gentiana nana

and Soldatiella alpina. Again, access to the nectary by

small insects is often prevented by the parts of the

flower being bent, dilated, or crowded together, the same

contrivances resulting also in forcing those insects which

are useful to enter and leave the flower in such a way

as to be of the greatest service in the transmission of

pollen. Thus, in Nigella each spoon-shaped petal is

hollowed out into a kind of pit, into which nectar is

secreted in abundance. At the point where the handle

of the spoon is continuous with the bowl the petal gives

off an excrescence which covers in the whole nectar-

cavity like a lid, closing it completely, and no insect can

possibly rifle the nectar unless it be strong enough to lift

up this lid. Ants are by this means entirely excluded^

while the common honey-bee is able to lift the lid with

ease, in doing which he must inevitably rub against either

anther or stigma, according to the stage of development

of the flower. In his "Entdeckte Geheimniss der Natur"

(1793) Sprengel describes, with wonderful accuracy, the

proterandrous flower of Nigella, and the mode in which

the structure of the various parts secures allogamy by the

agency of bees. He observed the flaps over the nectaries,

but suggests no other interpretation of them than to serve

as a protection against rain. A similar occlusion of the

nectary against small insects is effected in Cynoglossum

by the outgrowths from the mouth of the corolla, in Cam-
panula and Phytemna by the strap-shaped lower parts of

the filaments, in Ranunculus glacialis and many Mesem-

br>'anthemaceae and Cactaceas |,by the mass of crowded

filaments, in Pentstemon by the fifth barren stamen.

These protective and prohibitive arrangements are

frequently placed, not inside, but outside, the flower,

one very common form being the hairs, glandular or not,

with which the calyTc, bracts, or upper part of the stem

are so frequently clothed ; and the purpose is still more

effectively answered when the glandular hairs or the

stem itself exude a viscid secretion. In such plants as

Cisttis ladaniferus, Listera ovata. Geranium sylvaticum,

Euphrasia viscosa, Lychnis viscaria, and a large number

of species belonging to the orders Caryophyllacese, Saxi-

fragaceae, Labiatas, and Scrophulariaceae, it is almost

impossible for the flower to be visited by any but winged

insects. Prof. Kerner believes that the numerous insects

which are found adhering to the viscid peduncles and

stems of these plants are not digested so as to serve the

plant with nutriment, but that the object of their destruc-

tion is simply to prevent their reaching and rifling the

nectary. An explanation is thus offered of the well-

known fact that the same species will frequently assume

a hairy habit when growing on land, and a glabrous habit

when growing in water, water-plants being almost inva-

riably destitute of hairs. An admirable instance of this



2l6 NATURE [Jan, 9, 1879

law is furnished by Polyi^oniiftt amphibium. Kerner shows
thajt the nectaries of this plant are entirely unprotected

against the incursions of "unbidden guests." When
growing in water this is no disadvantage, because none
but flying insects can reach the flower. But when grow-
ing on land the nectar would be liable to be rifled by
small creeping insects that would carry it away without
performing any compensating service to the plant, and
in such circumstance 5 an innumerable quantity of glan-

dular hairs make their appearance on the epidermis of
the leaves and stem which eflfectually bar the way against
the unwelcome visitors. " If the ground on which a
Polygonum has grown for years in dryness, so as to have
become covered with these trichomes, again be flooded,

and the stems and peduncles again therefore be encircled

with water, the trichomes with their viscidity disappear,

and the epidermis again becomes smooth and even." I

find this statement difficult to reconcile with a dictum laid

down further on in the volume—and, as it appears to me,
laid down hastily without sufficient warrant—that "the
so-called process of ' adaptation ' is never a direct one,
never comes simply in response to a want. In other
words, external conditions can never occasion an inhe-

ritable change of form, whether advantageous or the
contrary, can neither determine the development of an
organ nor its abortion."

Although glandular hairs or viscid secretions are the
most common contrivances for preventing the access to the

nectary of useless insects, they are by no means the only

ones. The same object is attained by the prickles which
cover the upper portion of the stem or the peduncles, and
the spines into which the involucre of many Compositae
is converted. The waxy or even the glabrous epidermis

in some plants prevents creeping insects from reaching

the flowers. Even the latex or milky juice of such orders

as Euphorbiaceae, Convolvulaceas, and Cichoriaceae is

pressed into the service. Kerner placed various kinds of

ants on plants that were full of milky juice, such as the

common lettuce. No sooner did they reach the upper-

most leaves or peduncles than their feet cut through the

tender epidermis of those parts, causing the latex to flow,

which immediately glued the little animals to the stem so

that they were totally unable to escape, and most of them
miserably perished. The extra-floral nectaries, on the

leaves or other parts of the plant, of Viburnum timis

and opuluSy Impatieris bicornis, and many Leguminosae,

serve a similar purpose of diverting creeping, but not

winged insects from the flower ; since an insect crawling

up the stem would always reach these secretions of nectar

before the flower.

Some plants have to be protected from animals of a
larger size, ruminants and other herbivorous quadrupeds.

Some are altogether so protected by their prickly stem
and leaves, or by the nauseous or unwholesome secretions

of their tissues. But unpalatable secretions are much
more common in the petals than the leaves ; and with

many plants the leaves are eagerly devoured by grazing

animals or by caterpillars, while the flowers are left

entirely untouched. While the comparatively large size

of the flowers of alpine plants no doubt has for one object

the attraction of hymenoptera and lepidoptera from a

distance, the large area occupied by them in comparison

to the leaves—the very character which renders many of
them such favourite ornaments of our rockeries and
flower-beds—doubtless also serves to protect them from
destruction by goats and other mountain quadrupeds.
Space does not allow me even to refer to many other

singular and interesting relationships pointed out by
Prof Kerner. It is of course quite possible that further

examination may modify some of his conclusions in their

detail. For example his belief that the main object of
the viscid secretion on the leaves of Pinguicula is to

prevent the access of creeping insects to the flower hardly
appears consistent with the fact that most species of the

genus flower early in the spring, while the secretion con-

tinues its activity through the summer and autumn. But
the book is a perfect mine of original research, and is

indispensable to all who are interested in the many
problems connected with the fertilisation of flowers.

Dr. Ogle's translation is, with but little exception, easy
and graceful. His editorial notes are useful, and he has
adopted the praiseworthy practice—since the work is

intended for non-scientific as well as for botanical readers

—of explaining in foot-notes the meaning of technical

terms used by the writer. In a future edition this practice

might with advantage be extended. Such a term as
" epiblasteme " does not carry its own meaning with it

;

and even botanists not well read up in recent literature

would be puzzled by it. Or perhaps a glossary would
be more useful. Three large-sized lithographic plates

crowded with detail add greatly to the lucidity of the

descriptions. Alfred W. Bennett

FLAMMARION ON DOUBLE STARS
Catalogue des J^toiles Doubles et Multiples en Mouvement

relatif certain. Par Camille Flammarion. (Paris

:

G. Villars, 1878.)

N this compact volume of less than two hundred

octavo pages M. Flammarion has collected together

the large number of measures of double and multiple

stars, exhibiting change in the relative positions of the

components, which have been made by various observers

since the time of the father of double-star astronomy, Sir

W. Herschel. Those who have been occupied in the

study of this branch of the science will be well aware of

the difficulty and trouble attending the preparation of a

complete history of any of these objects from the measures

being scattered through a great many astronomical works,

some of them not always easily accessible, and M. Flam-

marion has not yet attached his name to any volume which

js likely to compare with the present one in usefulness.

The author's authorities are about one hundred in

number, and he refers to them by abbreviations, a list of

which precedes his catalogue, but it is to be regretted

that he has not also prefixed the titles of the volumes

whence the various measure s have been taken, and the

more so as there are indications that the original authori-

ties have not been invariably consulted. Thus a number

of Capt. Jacob's measures made with the Lerebours

equatorial at Madras and published in the first catalogue

in the volume of Observations 1848-52, are omitted in

M. Flammarion's lists, though he has others which appear

in the second catalogue in the same volume, formed after

the substitution of a new object-glass. In the case of

rr Lupi, where he regrets "que les dtoiles australes soient

I
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si negligees," he has omitted all Capt, Jacob's measures

subsequent to 1848, and as instances where some

measures are wanting, may be mentioned y Argus,

/) Herculis, 8 Herculis, t Ophiuchi, 70 Opbiuchi, € Equulei

61 Cygni, 6 Indi, &c., &c.

After exhibiting the measures of each object, M.

Flammarion, in the great majority of cases, appends his

o^vn conclusions with respect to the cause of the relative

changes of position, which have generally been carefully

considered, though there are some few in which we should

hardly be disposed to follow him. But the reader having

nearly all that is known of the different objects before

him, in M. Flammarion' s summary, will be able to form

his own inferences. If an observer he will be guided

thereby to a selection of objects most worthy of his atten-

tion, or most requiring further measures for the elucida-

tion of the cause of altered position.

In a provisional examination of the volume ample

proof is afforded of the care taken by the author in his

work, which has no doubt been as he describes it long

and laborious. There are a few such oversights as

H2 3678 for H2 4087 ; and under Procyon, misled by a

measure of Secchi's in 1856 as printed, he refers to a

companion at 83°"6 and 33"'i6; this measure, however,

really belonged to Powell's distant companion, and

instead of 33" •16 the distance should be 33i"'6, as it is

given in another page of the same volume of Memoirs of

the Roman Observatory. There is no reference to some

of Argelander's determinations of proper motion, as in

the case of a distant companion of y Leonis, upon which

M. Flammarion enters into some detail. Omissions like

this, however, are perhaps unavoidable in the first prepa-

ration of such a work, but the author wiU doubtless have

his attention called to them, and will be able to make his

second edition a still more inclusive manual of double-

star astronomy, than even this first impression.

Through the kindness of Leverrier, M. Flammarion

was allowed the use of one of the equatorials at the

Observatory of Paris during the year 1877 for the re-

measurement of a number of the double stars ; these

measures applying to about 130 objects are given at the

end of the preface to this volume : amongst them we
note the close pair of 40 Eridani, a rapidly revolving star

which has not received the attention it deserves from
observers.

M. Flammarion's work will doubtless soon find its way
into the hands of every one who is interested in the

double and multiple stars, and he will certainly experience

the satisfaction of receiving the well-earned thanks of

many amateurs who have no convenient access to large

astronomical libraries and to whom his volume will be a
valuable vade-mecutn.

OUR\ BOOK SHELF
The Mtllusca of the Firth of Clyde; being a Catalogue of
Recent Marine Species Fotind in that Estuary. By
Alfred Brown. (Glasgow : Hugh Hopkins, 1878.)

Although the recent moUusca of this district have
during the last few years received a good deal of atten-
tion, especially from the labours of M'Andrew, Barlee,
and Merle Norman, still the various memoirs detailing
the results of these labours were only to be found widely
scattered through a number of scientific periodicals, and
Mr. Brown has in this neatly printed work given us not

only a resutni of the labours of the naturalists we have

referred to, but also of all those who have collected on the

Firth of Clyde, and joined these to the labours of Mr.

David Robertson and his own. The result is, so far as

the testaceous mollusca go, a large and apparently accu-

rate catalogue, which will show not only what has been

done but also among the nudibranchs and cuttle-fish what
is yet to be done. The notes under the heading of Habitat

in this catalogue are often most interesting, giving details

not only of the exact localities for the species, but notes

also of their local names.

Wanderings in Patagonia; or, Life among the Ostrich

Hunters. By Julius Beerbohm. Map and Illustra-

tions. (London: Chatto and Windus, 1879.)

The title of [this book is somewhat misleading, as the

author's "Wanderings" were of a very limited extent,

embracing only a small portion of the south-east coast

region of Patagonia. Its most important feature is the

account given of the life of the ostrich-hunters, and it

adds little to our knowledge of Patagonia in addition

to what has been told us by Musters and the one or

two others who have really "explored" more or less ol

the wild region. The author's story is pleasant to read.

LETTERS TO THE EDITOR
]_The Editor dees not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, or

to correspond with the tvriters of, rejected manuscripts. Nb.

notice is taken of anonymous communications.

[The Editor urgently requests correspondents to keep their letters as

short as possible. 7he pressure on his space is so great that i^

is impossible otherwise to ensure the appearaiue even of cont'

munications containing interesting and novel facts.'\

Tempel's Comet
The well-known comet- and nebula-finder of the observatory

of Arcetri, Tempel, has just made an observation of grestt

interest in reference to his Comet No. II. of 1873, which, as

astronomers know, has an orbit between Earth and Jupiter. It

has no tail, but a nebular surrounding, which Tempel observed

to be gradually diminishing in luminousness v.ithout losing bulk,

and finally has entirely disappeared, leaving the comet perfectly

distinct, but with a slight scintillation or rather an appearance
of being composed of several masses having motion in the rest of
the nucleus ; probably an optical effect due to our own atmo-
sphere, but which is at all events seen quite distinctly enough to

make it certain that the disappearance of the nebulous surround-
ing is not due to failure of the telescope to show it.

The comet was last observed on December 18, at 6h. 53m.
I2S. mean time of Arcetri in Right Ascension 23h. 3m. I4'i5s.,

and in South Declination 19° 15' 54""8. It was seen on the 21st
but briefly, and no observation could be made. Since then the
continually cloudy sky has prevented it from being seen, but
Tempel is confident of being able to see it through January. It

is now amongst the asteroids. W. J. Stillman
Florence, January i

The Cosine Galvanometer
In Nature, vol. xix. p. 98, my name appears in a way that

might lead the reader to infer that I was the inventor of the
"cosine galvanometer." My knowledge of this useful instrument
was derived from Prof. Trowbridge, of Cambridge, U.S., who
described it in 1871 in the American fournal of Science, vol. cii,

p. 118. In my "Physical Manipulation" I omitted to mention.
Prof. Trowbridge's name, supposing that his connection with
the instrument was too well known to render it necessary.

Edward C. Pickering
Harvard College Observatory, Cambridge, U.S.,

December 20, 1878

Force and Energy t-

II.

In passing it may be noticed that the plus sign thus deduced
for a tensive force is otherwise convenient because tension results

in a positive increase of the dimensions in the direction of th6

tension of the body through which the tension is transmitted.

* Continued from p. 196.
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With regard now to the investigation of the equilibrium or
the acceleration of momentum of a body founded on a know-
ledge of the forces acting upon it, that is, of the various rates of

transference of momentum between it and other bodies through
its surfaces, we must evidently give signs to the various surfaces

of the body, surfaces which are parallel, and face opposite ways,
being given opposite signs. If we multiply the transferences of
momentum taking place through the different surfaces each by
the sign of the surface through which it takes place, and add all

these products together, the sum will be the acceleration of mo-
mentum of the body. Thus two equal tensive forces acting
through parallel opposite faces would keep the body in balance.
Or two numerically equal forces, the one tensive and the other
compressive, acting through parallel surfaces facing'the same way,
would also keep the body in balance. If the phrase " intensity
of force " be used to mean the force per unit area through any
surface, so that it is simply a generalisation of the two common
phrases "intensity of pressure" and "intensity of tension;"
then if each small element of the surface of a body be given its

proper sign and multiplied by the intensity of force through
that small element, this force being also given its proper sign,

and if all such products for the whole surface be summed up,
the total will be the acceleration of momentum of the body.
The direction of this acceleration will be shown by the sign of
this total, the sign having reference to the relative position of
the surfaces which have been arbitrarily called positive and nega-
tive. Thus let two tensions, i.e., positive forces, be applied to
two parallel opposite faces, and let the force applied to the posi-

tive face be greater than that applied to the negative face ; then
the body will suffer a positive acceleration of momentum ; that
is, an acceleration in the direction from the negative face
towards the positive face. The faces perpendicular to the

positive and negative faces must be given the signs -t- V — i

and — V - I.

Thus a pair of positive forces applied to faces with the signs

-t- I and -1- V - I cannot possibly balance each other. But a
positive force applied to a -f face can be balanced by a

tangential, or shearing, force applied to a ^ — \ face. Be-

cause the shearing force has either the sign -f ^ — x or
~ V — I, and multiplied by the sign of the face, gives either

•f I or — I, as the sign of the product. Surfaces oblique to

what is chosen as the positive direction must -be considered as

partly scalar and partly vector, as also forces oblique to the sur-

faces through which they act, or rather oblique to their direction

of transmission. Oblique surfaces must be multiplied by oblique
forces according to the ordinary rule of vector multiplication.

This system of notation requires no further explanation, I think,

to those who are likely to approve of it.

It has become lately a common habit to look upon those things

which are conserved, that is, those which have an enduring
existence, as objectively real ; while those which may come into

existence and go out of it again are considered as objectively

unreal. Whether this is a correct philosophic habit or not, it

has certainly tended to create suspicion as to the objective reality

of all mechanical quantities. A gradually extending recognition

of the relativity of these quantities is apt to lead on to a reluctant

apprehension that all so-called physical facts are mere formal
logical deductions from arbitrary definitions. The dark shadow
of distrust first fell upon momentum because the fact that it is

distinctly a relative quantity is most easily recognised, and thus

became earlier a part and parcel of our familiar ideas. Then
somebody suddenly recalled to mind the distinction, according to

definition, between external and internal kinetic energy, and
found that the external kinetic energy which it had been fondly
hoped had some lingering flavour of the ABSOLUTE still clinging

to it, was no more than a part of the internal kinetic energy of a
larger group of bodies ; and it became clear at a glance that energy,

that grand absolute reality which, being once borne into

existence by triumphant modem science is now far too carefully

conserved by its enthusiastic worshippers to allow of there being
any risk of its dropping again out of existence, is just as purely

relative in its nature as the velocity which has to be squared in

order to calculate its amount. It had been thought that because
a velocity has a direction and the square of a velocity has no
direction, therefore we might calmly and fearlessly contemplate
the total or partial destruction of momentum, steadfast in the

assurance that energy would still live for us. And thus with
much waiting in fluttering hope and trembling fear upon the
brink of the Unseen Universe, and becoming impatient at the

non-arrival of any clear intimations of immortality for ourselves,
or for energy, or even for matter itself—which is clearly neither
more real nor more unreal than her faithful spouse energy—

a

cloud of dismal despair seemed to be settling on-the heads of the
scientific nations, when a stern but cheering voice was heard
from Munich bidding us be satisfied with our finite .^human
faculty of perceiving relations only, and promising us that, if

we would only not aspire to divine knowledge of the absolute,
we might know even now and also hereafter.

While admitting fully the relativity of all the physical facts
which we may learn, I think it would be very unfortunate if we
were to allow ourselves to confuse this with the idea that all

mechanics is a mere phantasmagoria conjured up by a process
of formal logical deduction from a basis of abitrary defini-

tions. The clearest exponent of this theory of formality in
mechanics that has come to my notice is Dr. V. A. Julius, in his

letters on "Time" to Nature, vol, xvi. pp. 122, 420. The
argument may be thrown into the form of four short pro-

positions and a conclusion, all of which are derived by purely

formal reasoning from the ordinary definitions of the various

quantities involved, and which a friend of mine pretends
make out a "clear demonstration of the utter absurdity, futility,

and falsity of all mechanics,"
1, All motions and velocities are simply relative. Within a

given isolated system, nothing with reference to the motions
of its parts can be known beyond the motions of these parts

relatively to the centre of inertia of the system.

2, Relatively to any other system, or single body, the velocity

of the centre of inertia of this first system is, by definition,

simply the mean of the velocities of its parts. The sum of the

velocities of the parts relatively to the centre of inertia of this

first system is, therefore, always zero.

3. Within one portion of this system, therefore, there cannot

be any loss of average velocity without there being a simul-

taneous equal gain of average velocity in some other portion.

4. The changes which can possibly take place in the system

with regard to velocity consist, therefore, in balanced exchanges
of relative momentum between its parts, and, therefore, the

equality of "action and reaction"—whether calculated with

reference to rate of transference of momentum, or with re-

ference to rate of transference of energy, i.e., rate of doing

work—is a purely formal deduction from the definition of the

centre of inertia.

Conclusion, A purely formal deduction from an arbitrary

definition is just as likely not to agree with reality as to agree

with it. Q.E.D.
The fallacy of the argument lies in the artful omission of a

few words in 3, which are necessary to make the meaning quite

explicit. At the end of 2, the sum set equal to zero is that

of the velocities relatively to the centre of inertia of the system

itself. These, therefore, are the velocities referred to in 3.

Therefore, in 4, the exchanges of momentum that are balanced

are those of momentum measured relatively to the centre of

inertia of the system itself ; and it does not at all follow, by
pure logic, that such a balanced exchange of momentum rela-

tively to this centre does not produce an acceleration of

velocity of the centre of inertia relatively to some body outside

this system. Of course, if we add this outside body to the first

system, then pure logic will compel the exchanges of momentum
throughout this new combined system and measured relatively to

the centre of inertia of the new combined system to balance.

But pure logic does not necessitate the exchange of momentum
within one part of the system relative to the centre of inertia of

that part being unaccompanied by a simultaneous exchange of

momentum between that part and some other part, or every

other part. Thus the fact of conservation of momentum is not,

that when two bodies exchange momentum, the amounts lost and
gained measured relatively to the centre of inertia of the two, are

numerically equal,—that would be a mere truism—but that the

amounts lost and gained measured relatively to a third body are

equal to each other. This latter is a physical fact, only to be
proved by experiment, not by logic. The statement that action

and reaction between two bodies are equal, does not mean any-

thing in particular ; but the statement that the action of a force

between two bodies does not accelerate the velocity of their

centre of inertia relatively to a third body is a statement of

experimental fact. The mechanics of a system of two bodies

might be built up by means of formal reasoning alone ; but not that

of a system of three, or of more, bodies without the experi-

mental establishment of the law of conservation of momentum.
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And the more complicated the system be, the larger the number
of possible combinations of three bodies within it, the greater is

the number of experiments or observations we can make to

prove that the conservation of momentum is a general physical

fact. The larger the number of such observations becomes, the

further removed is the doctrine of the conservation of momentum
from the character of a logical deduction from definitions.

Still, of course, the doctrine has only to do with relative

velocities and relative accelerations of velocities. It loses, how-
ever, none of its reality and truthfulness on account of this.

Why should not relations be capable of being real, even if not
permanent ? We are indeed incapable of conceiving anything as

real which does not owe its reality in our conception simply to

its relations to other things. If objective reality is in any way
the opposite of relativity, then, certainly, so far as our knowledge
goes, there is no such thing as objective reality. Our notions of
momentum and of force, then, are relative to three bodies, and not
to two bodies, and this seems to me to be an important point. The
ELEMENTARY notion of momentum derived from definition is

relative to Twobodies only ; but the practical notion derived from
EXPERIENCE is relative to three bodies at least, or to a complicated
system of bodies. It should not be forgotten that the physical
realities among which we live owe their existence to the com-
plexity of nature. Throughout the complexity there are certain
simple invariable relations, and these are the physical laws of
nature. The law of conservation of momentum is this : the
momentum of one system relative to another system remains un-
changed by exchanges of momentum between the parts of the
former system. Otherwise stated it is : exchanges of momentum
may and do take place between the parts of a system without
these exchanges being necessarily accompanied by an exchange
of momentum between this system and any other system.

Energy is, of course, a quantity of as relative a character as
momentum, although its relativity is not of just the same kind.
Energy in general is usually defined as the power of doing work.
Curiously enough this definition is frequently followed closely
by the statement that a system may possess a very large amount
of energy, and yet if there are no differences of potential within
it no work can be done by it. The correct statement of what is

meant by this last has often been given, viz., that in this case
no work can be done by one part of the system upon another
part of the same system. But still more often is the inaccuracy
indulged in of saying that energy of one kind or another may
be transformed into work. Now work is not energy and has no
kind of smiilarity to energy, and therefore energy can never be
converted into work. When energy is transferred from one
body to another the first does work upon the second, the amount
of work done being measured by the amount of energy trans-
ferred. The rate at which energy is transferred is the rate of
doing work, or the horse-power. The doing of work or more
shortly work, is the transference of energy from one body to
another, but is not the energy itself. The confusion has never
entered into the practical use of the word "work," which has
always really been applied in the sense here explained, although
very probably a good deal of confusion of ideas among both
practical and theoretical men, may have been caused by the
above noted incorrect statement that energy and work are con-
vertible. The confusion is of the same sort as if we were to
use the word force in the sense I have advocated and confuse it
-wath acceleration of momentum. During some transferences of
energy there is an invariable transformation of energy. If
during the transference, the whole of the energy transferred is
also simultaneously transformed, then the rate of doing work is
also equal to the rate of transformation, and the amount of
work done is numerically equal to the amount of energy trans-
formed. But the phrase "work done" is only used when
transference takes place. When a portion of one kind of enercrym a body is converted into energy of another kind without any
energy leaving the body, it is not the custom to say that work
has been done. Work is only done by one body upon another
so that work is the transference, not the transformation of
energy. To say that so much energy has been spent in doin<r an
equivalent amount of work is a convenient and quite allowable
mode of saying that this amount of energy has been transferred
from the working body without specifying what has become of
the energy

j that is, without specifying into what other body the
enei^ has been transferred, and without specifying in what

When a body possesses in two parts of it two quantities of
heat at two different temperatures, the amount of work which
the one part has the power of doing on the other in consequence
of this difference of temperature is not nearly equal to the whole
amount of heat energy in the two parts. Thus the energy in a
body is not the power meastired quantitatively, possessed by its

parts of doing work on each other.

If in a collection of bodies there be a certain one body with
a certain amount of kinetic energy, calculated from its velocity,

relative to the centre of inertia of the group, that one body
might deliver up the whole of this kinetic energy by direct

impact upon another body which had zero velocity relative to
that centre of inertia, provided these two bodies were exactly
alike in certain particulars as to mass and shape. Eut if there
did not exist in the group any body which had this particular

relation of shape and velocity to the fir^t, then this first could
not possibly deliver up all its kinetic energy, so as to get its

velocity relative to the centre of inertia of the whole group
reduced to zero. It is thus clear that the internal kinetic energy
of a collection of masses is not measured by* the amount of
kinetic energy calculated from the velocities relative to the centre
of inertia of the collection that can be transferred from one part
to another.

Also, if another body, or another group of bodies, existed
apart from this first group, and possessed a velocity of centre of
inertia either zero, or of any other value, relative to the centre
of inertia of the first group, the kinetic energy of this first group,
measured either relatively to its own centre of inertia, or to that
of the other group, or to the centre of inertia of the two com-
bined, could only be wholly transferred to this second group,
provided that this second group had very special and very in-

geniously contrived relations with regard to mass and configura-

tion to the first group. Thus the kinetic energy of any collec-

tion is not measured by the power it may possibly have of doing
work upon bodies outside the collection. And quite evidently
the same may be said of any other kind of energy possessed by
the body.

For each kind of energy we have more or less accurate means
of comparing quantitatively different amounts of that kind of
energy, and thus of measuring the amount of that kind of energy
possessed by a body in terms of the quantity which is adopted
as unit of that kind of energy. We have also means of convert-
ing different amounts of any one kind into most other kinds of
energy ; and since in several carefully-made experiments upon
the conversion of different kinds of energy there has on the
whole been a very fair agreement in the ratios furnished by
these experiments between the adopted units of the different

kinds, we have come to believe in the truth of the law of con-
servation of energy—the more especially since this belief is sup-
ported by theoretical reasoning based on the hypothesis of the
truth of the conservation of momentum. This latter theoretical
reasoning, however, we have, hitherto, at any rate succeeded in
applying only to transferences of kinetic energy of visible

motion, and to the thermodynamics of perfect gases.
But taking this principle of conservation of energy for granted

as true, we have the means of measuring the amount of energy
of any kind possessed by a body in terms of the adopted unit
for kinetic energy of visible motion.

Robert H. Smith

{To be continued.^

tormthe energy has appeared in the other body. But to say
tJiat the energy is converted into work is qui'.e a different thino-
and altogether WTong. "

The Unseen Universe—Paradoxical Philosophy

W^ILL you permit me to ask through your columns how the
idea of the authors—that the present universe is developed out
of our unseen universe, which unseen universe is itself developed
out of another, and so on in an endless vista up to the un-
conditioned—works when applied to the present universe as
itself developing a lower imiverse ?

The present imiver>e must be a conditioning as well as a con-
ditioned universe, or there would be a breach of the principle of

continuity, and there must, on the same principle, be an endless

vista of such lower universes.

Have we any hint of any lower universe ? Ought we not to

have more than a hint? Ought we not to be fully conscious that

our own universe is developing and sustaining such a lower
universe, to the living intelligent beings in which we are, in fact,

supernatural agents, as the angels in the universe above tis are to

ourselves ?
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I think that the authors have expanded their idea in one
d:rection only, and I have not seen any reviews of their books
applying this idea in the other direction. If, however, this

application has been made, I shall be glad to be referred to the
passages containing it. W. A. T. Hallowes
, New University Club, St. James's Street, S.W. January 4

Atmospheric Electricity

The traces afforded by the self-registering electrometer at this

observatory show that the conditions of the atmospheric elec-

tricity at Kew were very similar during the recent frosts to those
observed at Montsouris by M. Descroix. We have, however, in

the automatic instrument the great advantage of continuous regis-

tration, and therefore our information is not limited to the results
afforded by seven observations daily.

The whole period of the frost was characterised by extremely
high tension which with us averaged and frequently exceeded the
amount ^^hich sufficed to derange the French instrument.
The absolute maximum tension recorded equalled 600 volts,

and occurred about 4 p.m. on December 16,

The most noticeable feature in the curves of electrical disturb-
ance during the period is that of the daily range of the instru-

ment having attained a maximum usually between 8 to 10 p.m.,
the tension reaching over 400 volts at the time on the 17th, i8th,
and 2 1st, and over 500 on the 22nd ult.

The fall in tension on the 25th was irregular and the value
became almost zero at 6 A.M. on the 26th, for the whole of which
day it continued low. Negative electricity was recorded for the
first time from i to 3 A.M. on the 29th,

Undoubtedly the value of the tension of the 'atmosiiheric
electricity, as measured by the Thomson electrometer is, as M.
Descroix states, only a relative one. We have determined
experimentally that with the same instrument the indicated ten-

sion is largely influenced by the distance of the nozzle of the
water-dropping collector from the wall of the building in which
the instrument is placed, and in accordance with a suggestion of
Sir W. Thomson, we replace during the passage of thunder-
storms our ordinaiy discharge-tube by a very short one, so as to

get the scale of tensions within the range of the electrometer.
Kew Observatory, January 6 G. M. Whipple

ElectricaFiPhenomenon

I HAVE just read in Nature (vol. xix. p. 182) an account of

a strange electrical phenomenon observed at Teignmouth. In
connection with it the following incident may be of some in-

terest :—When in Switzerland, not long since, I made with
some friends the ascent of Monte Rosa. The weather was
un ettled, and on gaining the summit we saw a thunderstorm
advancing in our direction from the Italian valleys, and not
wishing to turn ourselves into lightning-conductors we deemed
it wise to retire from the summit. We had retreated a very
short distance along the arete when the storm-clouds swept up
upon us ; the fine snow fell so thick that we could hardly see

one another, and we were all suddenly attracted by a peculiar

ticking or fizzing from our hair ; when I held up my axe the

ticking was most distinctly heard from the top of it. The
thunder ceased, and we felt that we were acting as points,

through which the ground electricity was flowing off into the

cloud ; if it had been dark, the bluish light observed at Teign-
mouth might have been visible.

As at Teignmouth, so on Monte Rosa ; it was freezing hard
when the phenomenon was observed. W. S. Green

Alta Terrace, Monkstown, Cork

Time and Longitude
As the questions I propounded under this head in Nature,

vol. xviii. p. 40, have been again alluded to by Mr. E. L.
Layard, I may remark that they receive a complete answer in
the "Geographical Reader," by C. B. Chrke, M.A. (Macmillan
and Co., 1876). At p. 19 he says : "At the town of Sitka, in
Alaska, half the population are Russians who have arrived from
Russia across Asia ; half the population are Americans who
have arrived via the United States. Hence, when it is Sunday
with the Russians it is Saturday with the Americans ; the
Russians are busy on Monday while the Americans are in church
on Sunday to the great interruption of business."

It is evident, then, that our new year first commenced in

Alaska at 9 A.M. Greenwich time on December 31. Each of
our days commences at the same hour and lasts forty -eight hours;
the year exists for 366 days. Latimer Clark

January 4

Magnetic Storm of May 14, 15

The magnetic storm of May 14, 15, which was observed
simultaneously in England, China, and Australia, and which
made itself felt in the telegraph wires of Persia and India, was
also perfectly observed in America. Mr. G. F. Kingston,
director of the government observatory at Toronto, Canada, ha;
kindly forwarded to me a tracing of his magnetograms, and I

find that all the principal inflexions of the declination, as well as

of the components of the intensity, bear a striking resemblance
to those recorded at the Stonykurst observatory. The corre-

spondence between the two vertical force curves on May 14 is

very remai-kable for such distant stations. Comparing the times

of the principal minimas in the V.F. trace, and of the chief

maximum of the declination, we have the following results in

Toronto mean time :

—

Principal Secondary Deal.
V.F. min. V.F. min. Max.

P.M. P.M. P.M.

Toronto Observatory ... 6 17 ... 4 o ... 6 39
Stonyhurst Observatory 6 42 ... 4 20 ... 6 54

25 15

The disturbing force would thus appear to have been felt some-
what earlier in Canada than in Europe.
The extent of the extreme oscillation of the V.F. magnets

cannot be compared, as that at Stonyhurst was too sensitive, and
was consequently thrown off its balance ; but the rapid move-
ment of the declination needle immediately preceding the

maximum was almost identical in England and in Canada, the

Stonyhurst curves showing a rise of 28' 39" in less than twenty

minutes, and that of Toronto an increase of 26' 53" in the same
time.

It is important to note that I have used the terms maximum
and minimum in reference to increase and decrease of ordinate,

but it so happens that an increase of ordinate signifies a decrease

of H.F. and V.F., and also of W. declination in the Toronto

curves, whilst it shows an increase of all these elements in the

magnetograms of Stonyhurst. S. J. Perry
Stonyhurst Observatory, December 28, 1878

Blowpipe Experiment

I beg to inform you of the following curious results which

may be considered of sufficient interest to lead to further inves-

tigation of the subject.

Having received a quantity of blowpipe charcoal from

Freiberg, about two months ago, I placed two sticks in a

"stoneware" jar full of pure water in order to saturate them
therewith, so that small squares cut with a saw and placed on
aluminium plate as a support, might stand the blowpipe heat

longer. I also found that thus treated there is Uttle or no black

sawdust, which dirties the hands, «S:c., more than anything else

in blowpipe operations.

Having also placed in the same jar of water two " aluminium

spoons " {thick rods about five inches long), I was surprised to

find that after the charcoal had sunk to the bottom on satu-

ration, the aluminium rods were covered with semi-opaque

roundish crystals (part being perfectly transparent) near the

surface of the water, and also at the very bottom where the

spoons rested on the jar.

Thinking the crystals might be due (although I could not tell

how with such a deliquescent substance) to some phosphoric acid

I had previously fused upon the aluminium spoons, I cleaned

them thoroughly and placed them in fresh pure water with the

charcoal about a fortnight ago, and they are again covered

with the same kind of crystals. I now carefully scraped the

crystals off the aluminium rods with a penknife and placed them

on an agate slab, where, when dry, they had a perfectly white,

sugary appearance, with some minute transparent fragments.

Taking up some of these opaque white fragments upon a hot

bead of boric acid, I submitted them to the action of the blow-

pipe, and found

—

(a) That they at first emitted a slight yellow pyrochrome, so

that they could not be due to potash.
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{b) The green pyrochrome of the boric acid was unaltered (no

soda).

[c) The substance floated in the bead in bluish-white, fat-like,

amorphous fragments like alumina or opaque silica as tabasheer,

but—
((/) On continued heating, the fragments gradually disap-

peared, leaving bubbles, until in half an hour, with fresh boric

acid, there was simply a transparent bead left ; exactly the beha-
viour of minute fragments of diamond in boric acid.

Silica is absolutely, and alumina nearly, insoluble in boric

acid before the blowpipe.
One conclusion, therefore, seems this : that a slow solution of

charcoal in the water takes place, and that crystals of carbon
are deposited upon the aluminium.

London, December, 1878 W. A. Ross

Observations on the Microphone

With regard to an explanation of the action of the micro-
phone I observed a fact which, though it was already known
from some anterior experiments with strong galvanic currents,
has not been remarked, as far as I know, with this instrument.
On connecting the current from six Grove cells with the micro-
phone (the telephone not being in the circuit) composed of the
tluee carbon rods, the vertical one assumes a vibratory motion
between its supports, which causes a very audible sound, especi-
ally when placed on a sounding-board.

I think this experiment may serve as another illustration of
the well-known fact, discDvered by Ampere, of the repulsive
action between the subsequent parts of a rectilinear current.
Most of the experimental proofs bearing on this point leave some
doubt as to a true demonstration, because a dilatation from the
heating effect of the very strong airrents used with metallic
bodies may interfere, and are considered, for example, to explain
the experiments oi Forbes and Gore.^ But in my case, with a
substance which has a very small coefficient of dUatation, I think
the >-ibratory motion may be considered as an electrodjmamic
-effect. As a supporting demonstration, I suspended with insulated
metallic wires near another, three horizontal pieces of carbon
•(3 cm. long) in such a way that they could move freely away,
-and the two outer ones were connected with a battery of twenty
Grove cells; immediately on closing the circuit a repulsion
-ensued between them and an oscillating motion set in, whilst
bright sparks appeared between the contacts.

This experiment may throw some light on a recent controversy
which ha^ arisen between Mr. Varley and Prof. Hughes.^ The
latter insists on a change in contact resulting from alternating
varying forms of the molecules or their sphere^ of action, in
accordance with the sonorous vibrations. Mr. Varley points out
a quite distinct cause. By using a contact-breaker moved with
<he hand he discovered, on applying a microscope with a 350
times magnifj'ing power when the circuit was closed or opened,
a grey cloud issuing between the nearest carbon-points. This
seems to prove that little particles of carbon are loosened by an
effect of trituration on the contact-surface, the cohesion being
lessened by the heating effect of the current. This cloud of
microscopic dust serves as a vehicle to the current (when the
carbon piece is vibrating), and its resistance of course is easily
modified by the impinging sound-vibrations. Now my experi-
ment, though with a strong current, supports this fact, and
shows that the vertical carbon is actually \abrating under its
influence, and may prepare the above-mentioned condition, or
at le^t render it very ready to change its contact in accordance
with sound-waves acting on it with more or less force.

Perhaps it will be observed that a microphone acts very well
in transmitting sound when even the weak current from a couple
of Leclanche cells is used, but then, also, we may admit a
propensity (through the influence of this current) of the vertical
carbon rod to get into a vibratory condition, which the sonorous
vibratioiis wiU easily actuate according to their own period, if
really it is not abready vibrating at microscopical distances.

Prof. Hughes alludes to an experiment which, as he thinks,
gives an evident support to his theory. In a sealed glass tube are
inclosed five loose pieces of carbon with terminals to admit a
current. He remarks that, properly pressed mere mechanical
shaking produces no variation of the current except that due to a
constantly increasing resistance caused by abrasion of the carbon
contacts, whUst under the influence of sonorous \'ibrations a
varying current is produced, because the tube in this case is

» r.J^' ^^^-J'"^'}- '^"- P- 353. Gore. ibid. , t. XV. p. 519.TeUgraphicy<nimal, October i and 15, 1878.

varying its length, and the molecules undergo proportional change
of form. I think this proof may be as well, and with more
probability explained by the facts mentioned above. The tube
contains four or five loose pieces of carbon, and beside these
some air, which, as it is in a closed space, will press from all

sides on the carbon parcels when it is put in vibration by sound,
and therefore alter in a mechanical way their distance, the more
because the surfaces in contact are rough ones. In conclusion
I will observe that the audible vibration of the vertical carbon
rod in the microphone certainly elucidates the facts discovered by
Blyth concerning sound transmitted only with coal cinders
forming a receiving and a transmitting apparatus in a galvanic
circuit, and on which he insists in a recent communication to this

journal (Nature, vol. xix. p. 72). L. Bleekrode
The Hague, ^December 8, 1878

Shakespeare's -Colour-Names

In the name of scientific accuracy and fair criticism I protest

against Mr. Murphy's letter in Nature, vol. xix. p. 197. His
remarks proceed on the perfectly gratuitous assumption that all

eagles have blue eyes. As this is not a fact (the only live ones
I have examined had both of them green eyes), I have no hesi-

tation in asserting that when Shakespeare wrote "An eagle,

madam, hath not so green, so quick, so fine an eye as Paris
hath," he did so, after ha\ing seen an eagle or eagles, and that
when he said green he "evidently " meant green, and not blue.

Edinburgh, January 4 A. Craig-Christie

Your correspondent, Mr. J. J. Miurphy, in his letter. Nature,
vol. xix. p. 197, overlooks the fact that blue'xi, quite^as inappropriate
as green to describe the eye of an eagle. Shakespeare would
never have used either epithet ; the word he made use of was
doubtless keen. Green has been substituted by the mistake of

some transcriber of the play working by ear, and not by eye. I

only wonder the correction h^ not been made long ago by some
commentator. Robert Brewin

Exeter, January 4

The Meteor Shower of January 2

After a very hea\'y fall of rain, sleet, and then snow (equalling

in the aggregate l "472 inch), on the evening and night of January
I, the clouds partly cleared away on the ensuing morning, and
during a watch of twenty minutes (6' 14 to 6*34 A.M., Januarys)
in a sky fully two-thirds overcast, fourteen meteors were seen,

all of them belonging to the special shower in Quadrans. This
radiant was evidently very active at the time I saw it, and in a

cloudless sky, must have supplied meteors at the rate of more,

than one per minute (for one observer). The paths were short

and quick without streaks or trains. Radiant point at 230° + 51%
but not very exactly found owing to the clouds and haze through
which several of the meteors were indistinctly seen. Three or

four were as bright as 1st mag. stars. W, F. Denning
Ashleydown, Bristol, January 2

OUR ASTRONOMICAL COLUMN
MissiKG Nebula.—In Mr. Ellery's Report, to which

reference was made last week, it is stated that "two
nebulse, H 4223 and H 1561, widely separated from each
other, and described by Herschel as prominent objects,

cannot now be found, although careful search has been
made for them." The first of these nebulae is near the
cluster Dunlop 413: in the "General Catalogue" it is

called " a remarkable object," but being very large and
faint, it might, perhaps, be suspected that its invisibihty

in the Melbourne reflector is owing to the same cause
that has led to the Pleiades-nebula, and other similar

diffused objects (as G. C. 132, 4570, 5051) being over-

looked in ver)' large telescopes though obvious in much
smaller ones. But in the case of H 1561 no such sup-

position is admissible. It was observed by Sir John
Herschel on five occasions, in sweeps made between
December, 1834, and February, 1836; when best seen it

was termed pretty bright, from 25" to 35" in diameter,

gradually brighter towards the centre, and situate to the

south of, though verj- near to, three stars of the eleventh
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magnitude. Taking a mean of the five observations of

position, and reducing to 1880, its R.A. is 7h. 35m. 8"os.

andN.P.D., 159° o' 46".

We do not hear of recent observation of the nebula
situated near C Tauri, which was discovered by Chacor-
nac, and which was sufficiently bright from 1855, October
19, to 1856, January 27, to "cause surprise that it had
not been inserted by Mr. Hind upon his ecliptic charts,"
though it was not perceived on the meridian even with
a refractor of 25 centimetres from 1853, December 3, to

1854, December 17. In 1855-56 the nebula was projected
upon a star of the eleventh magnitude, the position of
which for 1880 is in R.A. 5h. 30m. i6"os. and N.P.D.
68° 51' 29". Chacornac says: " Elle offrait une forme
presque rectangulaire, dont le plus grand cote soutendait
un angle de trois minutes et demie, et le plus petit un arc
de deux minutes et demie." D' Arrest, 1863, September
82, could not perceive any nebulosity about the star, nor,
1 165, January 25, "ccelo valde eximio." He notes that
the star is double, estimated distance 40". It precedes

f Tauri I2'5s., and is north of it 4' 28".

Some years since the approximate places of three
nebulosities remarked with the comet-seeker at Cam-
bridge, U.S., by Mr. G. P. Bond, but subsequently
missed, were published. One seen 1850, February 27,
in R.A. oh, 47m. 41s. ± im., N.P.D. 26" 36' ± 19', could
not be found 1863, September 9. A faint and rather
large nebula, seen 1850, December 30, was not to be
found, 1863, August 17 ; R.A. I4h. 37m. ± 3m., N.P.D.
67° o' ± 30', and a third nebulosity resembling a comet,
oiaserved i85o,November 7, in R.A. 23h. 50m. 46s., N.P.D.
123° 24', requires verification ; the place is for 1850.

GEOGRAPHICAL NOTES
Under the direction of the United States Hydro-

graphic Office, Lieut.-Commander F. M. Green, U.S.N.,
and the officers under his command, have during the last

four years been engaged in determining exactly secondary
meridians of longitude by means of the submarine tele-

graph cables in the West Indies and South America.
The result of the West India ^work |;n 1874, 1875, ^^^
1876 was the determining the latitude and longitude of a
large number of points in the West Indies with the
utmost possible exactness ; and during the past year this

work, of the greatest value to geographical and geodetical
science, has been continued by making a chain of tele-

graphic measurements from the Royal Observatory at

Lisbon, by way of Madeira, St. Vincent, Pernambuco,
Bahia, Rio de Janeiro, and Monte-Video to Buenos
Ayres, there connecting with the observatories of Cordova
and Santiago. This chain is perfect, with the exception
of one link on the coast of Brazil, where the cable was
broken, necessitating the procuring of new cable from
England ; but its completion will be effected before the
computation of the observations already made can be
finished. The method used for determining the latitude

was in all cases that of the zenith telescope, brought to

great perfection by the United States Engineers and the
Coast Survey ; that for differences of longitude, the com-
parison by repeated telegraphic signals of two chrono-
meters at the ends of the telegraph cable, determining
their errors both before and after the comparison by
numerous transits of stars over the meridian. All that is

needed to make the work of the last year perfect and
complete is the telegraphic determination ot the differ-

ences of longitude between the Greenwich and Lisbon
observatories, and the completion of the imperfect link
on the Brazilian coast, both of which will be done during
the coming year. Until the observations have been care-
fully discussed, the results as compared with former de-
terminations cannot be known exactly, but a preliminary
computation indicates that the longitude of the coast of

Brazil is laid down about three or three and a half miles
too far west, this westerly error being indicated in a less
degree in the longitudes of Madeira and St. Vincent.

Lord Augustus Loftus has recently forwarded to
the Foreign Office, from St. Petersburg, a translation of
a Russian letter from Cabul, descriptive of the journey
of General Stoletoff's mission from Samarcand, which
supplies some notes of interest respecting the country
traversed. The road selected for reaching the Oxus was
through Huzar, Shirabad, and Chushkogosar, which was
traversed in five days. On this route the mission passed
through the famous defile known in ancient times under
the name of the " Iron Gates," and now called Burghasse
Khana. The mission crossed the Oxus in very primitive
boats, and marching by night, passed over a sandy arid
steppe, and next morning reached Kurshiak settlement,
situated in a cultivated country. They made three stages
before reaching Mizar and Sheriff, where great crowds
thronged the streets, and gazed with curiosity on the
people from the distant north. After leaving Tashurgan,
the party reached the spurs of the Hindu Kush, and
journeyed to Cabul during twenty days. Ascending at
first in gentle slopes, the Hindu Kush gradually rises

higher and higher, forming, amidst its frequent passes,
terraces of increasing height. After traversing a series
of such terraces, the mission reached the elevated Bamian
Valley (8,500 feet), near which are the Kalu and Great
Tran Passes (13,000 feet). Passing the famous Bamian
idols, chiselled on the face of the rock, they emerged
from the last-named pass, and then descended from the
Ugly Pass into the Cabul Darya Valley, at a place three
days' journey from the capital of Afghanistan.

The French papers published last week news from the
Gaboon settlements stating that the Ogowe exploring
mission had arrived in Libreville, the head city of the
colony. A telegram read at the last sitting of the Paris
Geographical Society announced that M. Brazza, the
chief of the mission, had arrived in Lisbon with some of
his subordinates, on his way to Paris. It was expected
he would arrive in time for the meeting of the Society on
Tuesday. The exploration of the mission has lasted three
years, and many highly important results are said to have
been obtained.

At the last sitting of the Paris Geographical Society
M. de Lesseps read a telegram received from Capt.
Roudaire, stating that he had found nothing but com-
pressed sand when boring to a depth of 30 metres in the
Gabes Isthmus, so that no real difficulty prevented the
opening of it for the intended Saharan Sea.

On the authority of Mr. Oscar Dickson, it is stated

that the Nordenskjold expedition is wintering forty miles
north of Cape East in Behring Straits. This news has
been given to American whalers by a party of trustworthy
natives, and a number of whalers are said to be wintering
with the Vega.

The just issued October Bulleihi of the Paris Geo-
graphical Society contains a long paper by M. L^on
Rousset, giving the results of a journey in the upper basin

of the Yellow River and the region of the loess which
overspreads so large an area of China, and of which Richt-

hofen makes so much in his great work on China. M.
Dutreuil de Rhins contributes a very useful account of

Annam and the province of Hud ; M. H. Harrisse dis-

cusses the question of the burial-place of Columbus, and
M. d'Abbadie concludes his useful description of the

instruments to be used in travel.

A LITTLE work on Afghanistan has just been published

by Dr. Josef Chavanne, the author of the excellent work
on the Sahara. It is written with special reference to the
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present war, and gives a detailed description of the

country and its geographical character, as well as of its

inhabitants, from an ethnographical as well as a social

point of view. The natural resources and military power

of Afghanistan are described, and particular attention has

been paid to an account of the communication between

India and Afghanistan, the lines of operation, and the

numerous mountain passes. There are several illus-

trations and an excellent map. It is published by

Hartleben, of Vienna.

In a recent voyage from Melbourne to the Fiji Islands,

the steamer Ariel called at Lord Howe Island, where
twenty-five people in all were found. The island is

mountainous, of volcanic origin, but well-wooded, about
five miles long, and from one and a half to two miles

broad, and is situated some 400 miles east of Sydney.

The communication of the inhabitants with the outer

world is nowadays very uncertain, as whalers but rarely

risit them.

THE MUSICAL ASSOCIATION^
'T*HE question, In what way does science enter into the
'* subject of music ? is one that by no means admits

of an easy answer. If we were to put it to various per-

sons interested in music in different ways we should find

tteir opinions most vague and contradictory. A university

scholar, or a physical lecturer, would make the science of

music consist entirely in the doctrines of acoustics ; while,

on the other hand, we should find some of the most
eminent musical professors telling us that these had
nothing to do with music at all, but that science meant
the study and application of the rules of musical com-
position. Or possibly it might even be held that a skilful

manipulation of the violin, or an appropriate manage-
ment of the voice in singing, or an intelligent phrasing of

pianoforte passages, or other refinements of execution,
constituted all the science that musicians need aspire to.

A quarter of a century ago such a question would
have excited no interest. People in general were satis-

fied to take the art as they practically found it, and
troubled themselves but little as to the principles on which
it was based. But the march of knowledge has changed
the aspect of the matter. Modern philosophical investi-

gation has included music in the universality of its aims,
and the musician, however conservative, must submit to

a searching inquiry as to the real nattu-e of the stuff in

which he deals.

The great work of Helmholtz, published in 1863, gave
the first real stimulus to scientific musical inquiry ; and
although many years passed before it became much known
in this country it at length aroused attention, and some of
the most intelligent students of the art began to see that
there was really something to be inquired into—the first

step towards accurate knowledge of any kind. They
observed the beneficial operation of the learned societies,
where papers on the subjects they embraced were brought
forward ; and the idea occurred to them that an asso-
ciation of a similar character for music would not only
enable the scientific questions connected with it to be
publicly discussed, but might also be made conducive to
the welfare of the art in a practical point of view. The
idea was mentioned to one of the most eminent men of
science (now president of the Royal Society), who, warmly
approving it, issued the following circular

:'

—

" 50, Grorjenor Place, April S,, 1S74

" Dear Sir,—It has been suggested by several leading persons
interested both in the theory and practice of music, that the

* Proceedings of the Musical Association for the Investigation and Dis-
cussion of Subjects connected with the Art and Science of Music. Vols. i.

Q-i*" l^'fs' Session, 1874-5; Second Sess.on, 1375-6; Third Session,
t870-7; Fourth Session, 1877-8.

formation of a society similar in the main features of its

organisation to existing learned societies would be a great public

benefit. Such a musical society might comprise among its mem-
bers the foremost musicians, theoretical as well as practical, of

the day, the principal patrons of art, and also those scientific

men whose researches have been directed to the science of

acoustics and to kindred inquiries. Its periodical meetings
might be devoted partly to the reading of papers upon the

history, the principles, and the criticism of music, partly to the

illustration of such papers Ijv actual performance, and partly to

the exhibition and discus-ion of experiments relating to theory

and construction of mu>ical instnuaents, or to the principles and
combinations of musical sounds.

" With a view to ascertain the opinions of persons interested

in these subjects, and to attempt a more precise definition of the

objects and constitution of such a society, it is proposed to hold

a meeting here, at which your presence is requested on Thursday,

April 16, at 2.30 p.m.
" I am, dear sir, yours faithfully,

''(Signed) W.'Spottiswoode "

This led to the formation of the Association whose pro-

ceedings are mentioned at the head of this article. The
rules were judiciously framed, so as to avoid the rocks

on which former musical societies had been shipwrecked ;

and the society has now gone successfully through four

sessions. We learn from the report just issued, at the

commencement of the fifth year, that the finances are

prosperous, that the meetings are well attended, that the

officers are zealous and efficient, and that a series of good
papers are forthcoming for the future ; from all which it

may be fairly inferred that the institution has taken a

permanent position.

The character of the society is, of course, best displayed

by the contents of its Transactions. We cannot pretend

to review the thirty-six papers (some of them vei^' ela-

borate) contained in the four volumes before us ; it will

be an easier course to indicate briefly, in the first instance,

what are the "subjects connected with the art and science

of music " which more especially deserve "' investigation

and discussion," and then to see how far the papers

actually presented to the Association have fulfilled the

object aimed at in its title.

Giving precedence to science, one may conceive that

the "Principles and Phenomena of Acoustics" would
claim attention. It is true, as has already been hinted,

that some eminent practical musicians repudiate the rele-

vancy of these inquiries, and discourage their study, on
the ground that a knowledge of acoustics is unnecessary

to the practical musician, whether composer or per-

former.*

But fortunately the general spread of education suf-

ficiently disposes of arguments of this kind. There
are, and no doubt always will be, persons who are

satisfied with the minimum amount of knowledge to

enable them to earn their daily bread, but it is to be
hoped the number is decreasing every day. A man who
lives by an art will, if his mind be properly constituted,

be in no wise reluctant to learn all he can about it, even
though the knowledge may not be immediately conver-

tible into money. Musicians must, in spite of the dis-

paraging opinion of some of their leaders, be treated

as intelligent beings, who have minds capable of enlighten-

ment and instruction, and surely there is nothing un-

reasonable in assuming that the philosophical principles

on which their art depejads must present some interest to

them, if laid before them in an intelligible form. The
doctrine that such knowledge should be confined to

cultivated amateurs, and forbidden to professional musi-

cians, is simply a libel on the intelligence of those to

whom we owe enjoyment of so high an order. If, then, these

principles are to be studied, the science of acoustics must

necessarily form the basis of the study. The splendid

2 It is a "remarkable example of this view that in a new elaborate and
voluminous English " Dictionary of Music," now m cciirse cf publication,

the word Acoustics finds no place.
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investigations of Helmholtz as to the nature of musical
sounds and musical sensations form a fund of knowledge
of the most interesting and instructive kind, and illustra-

tion and discussion of such topics would be by no means
out of place before the society. We believe that the

great fundamental fact of the compound nature of

musical sounds, which now has become as firmly esta-

blished as any physical fact can be, is hardly yet
understood, or its great significance appreciated by the
great mass of the persons who have to do with its effects

every day of their lives.

It happens, however (no doubt for good and suf-

ficient reasons), that the more abstract principles of
acoustics have received but little attention in the society.

We only notice three papers which come within this

category, and these on quite subsidiary points, namely,
" On our Perception of the Direction of a Source of

Sound," by Lord Rayleigh ; "On the Sensitiveness of
the Ear to Pitch and Change of Pitch," by Mr. A,

J. Ellis; and "On the Musical Inventions and Dis-
coveries of the late Sir C. Wheatstone," by Prof. W. G.
Adams.

But the science of acoustics is a very different thing
from the theory of music. There is much misunderstand-
ing on this point ; many people confuse the two, whereas
the former is in reality only the introduction to the latter,

A student may be well acquainted with all the scientific

facts and theories relating to the production and trans-

mission of musical sounds, and yet know nothing of the
mode in which these data bear on music itself. Helm-
holtz, who, with wonderful knowledge and sagacity,

appears to have anticipated almost every possible view of

the subject, has fully expressed this distinction not only
in the substance of his great work, but in its very title-

page. He calls it " Die Lehre von den Tonempfindungen
als physiologische Gnindlage fiir die Theorie der Musik,"
thereby declaring that the acoustical doctrines he so
admirably lays down are not to be considered as forming
of themselves a theory of music, but are merely intended
to serve as a basis for such a theory. Starting from these
data, it becomes necessary to consider the influence they
have on the varied and complicated forms and rules

which guide the structure of musical composition, as, for

example, the construction of the ordinary scale, the
nature of chromatic notes, tonality, the combinations and
progressions of harmony, the rules of melodial counter-
point, musical form, and so on. A crowd of most in-

teresting questions arise as to how far all these practical
matters have been influenced by the physical properties
of musical sounds, or how far they are the result of free

artistic invention. Helmholtz devotes the second part of

his work to the discussion of these and kindred questions,

on which, aided by a competent knowledge of music, his

great reasoning powers hare enabled him to throw much
new light. But this part of his labours has been hitherto

almost a sealed book to musicians ; it is difficult, often

elaborate, and sometimes obscure, and the interpreters

who have so ably popularised his acoustical researches
have stopped short before venturing on what was to

physicists a less familiar region. Yet this is by far the
most important section of the work, from a musical point
of view; it is, in fact, the real "Theory of Music," the
true musical philosophy, in which the proper application
of science to music is to be found ; moreover, unlike
abstract acoustics, it touches closely on the practice of the
musical art, and the habits of thought of its professors.
There are few teachers of musical composition who do
not to some extent attempt to found their instruction on
natural principles, or what they think to be such ; but the
theories thus propounded are for the most part crude,
vague, and founded on merely empirical fancies, having
no philosophical origin, and such as will not stand the
test of scientific investigation or strict logical reason-
ing ; and hence we can hardly wonder at the fact that

they rather obstruct than aid the efficiency of musical
instruction.

This subject, therefore, the "Application of Scientific

Data and Scientific Reasoning to the Theory of Music,"
is one which offers every inducement for the higher order
of musical study, and its discussion is eminently in place
in such a society as that before us. The results of the
modern investigations are so new, and in many respects

so antagonistic to the ideas hitherto prevailing among
musicians, that it is not to be expected they will be at

once fully understood or favourably received. Already
a considerable amount of opposition has been manifested
to them ; it is reasonable and proper that they should be
fairly considered, and it is in the highest degree desirable

that they should be clearly explained. The subject

has not been neglected at the meetings of the Associa-

tion, for, although no systematic treatment of it has yet

been attempted, we find no less than eight papers on
various points of theoretical detail. Four of these are

on intonation and temperament (a favourite theme with

musical mathematicians, but somewhat unpalatable to

practical men, who consider the out-of-tune equal division

of the octave "good enough for them") ; a fifth aims at

exposing the fallacies and inconsistencies of certain of

the old theoretical systems ; another treats of the philo-

sophical nature of intervals and of the construction of the

scale ; another expounds some elementary views on
harmony ; and the eighth exhibits various numerical,

calculations on musical ratios, &c.
Another point that furnishes a most profitable topic of

study is musical history. It is impossible to look far

into music without becoming aware how largely modern
form and structure are derived from what has gone
before, and the careful examination of this clears up
many points of theory for which no other sufficient ex-

planation can be found. Nothing could be more in place

for a "musical association" than historical papers, not

as mere matters of antiquarian curiosity, but as bearing

on the various changes of musical form. We only, how-
ever, find two historical papers, one, an instructive essay,

by Sir Frederick Ouseley, on the " History of Ecclesias-

tical Music in Western Europe/"' the other an interesting

monograph, by Mr. Cummings, on " Purcell."

The construction of musical instruments offers a large

and varied source of interest, combining the laws of

acoustics, the application of mechanical skill and inven-

tion, and the adaptation to practical musical use. There
are six papers on this, relating to stringed and brass in-

struments, drums, and the voice.

Finally, there are abundance of topics connected wdth

the practice of the musical art which admit of discussion

in such a society; for although, in a scientific journal, it is

our chief province to point to the subjects in which science

takes part, yet it would be a misuse of the society to let

these predominate to the prejudice of the more practical

matters which come home more directly to professional

men, and we consider it a good evidence of the flourishing

condition and prospects of the society that these prac-

tical points have received so large a share of attention.

By far the larger number of the papers have been of this

practical kind, relating to musical notations and nomen-
clature, criticism, practical standards of pitch, the analysis

of great musical works, pianoforte playing, the cultivation

of sacred music, the connection of music with language,

the laws of expression, modes of tuition, and musical

libraries. A paper on the last-named subject led to a

memorial to the British Museum, and elicited an answer

explaining the facilities which that institution affords for

musical reference and study.

The Association deserves the support and co-operation

of every one interested in the cultivation of music either

theoretically or practically, and we cordially wish it the

permanent success it seoms in a fair way to attain,

W. Pole
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DISCUSSION OFTHE WORKING HYPOTHESIS
THAT THE SO-CALLED ELEMENTS ARE
COMPOUND BODIES^

II.

Application of the above Views to Calcium, Iron, Lithium,
and Hydrogen

Calciinn

T was in a communication to the Royal Society made
now some time ago {Proc.,\o\. xxii, p. 380, 1874), that

I first referred to the possibihty that the well-known Hne-

spectra of the elementary bodies might not result from

the vibration of similar molecules. I was led to make
the remark in consequence of the differences to which
I have already drawn attention in the spectra of certain

elements as observed in the spectrum of the sun and
in those obtained with the ordinary instnmaental ap-

pliances.

Later {Proc. Roy. Soc, No. 168, 1876) I produced
evidence that the molecular grouping of calcium which,

I

with a small induction-coil and small jar, gives a spectrum
with its chief Une in the blue, is nearly broken up in

the sun, and quite broken up in the discharge from a
large coil and jar, into another or others with lines in the

violet.

I said "another," or "others," because I was not therk

able to determine whether the last-named lines proceeded
from the same or different molecules ; and I added that it

was possible we might have to wait for photographs of
the spectra of the brighter stars before this point could

be determined.
I also remarked that this result enabled us to fix-

with yer>' considerable accuracy the electric dissociating

conditions which are equivalent to that degree of disso-

ciation at present at v.ork in the sim.

In Fig. 3 I have collected several spectra copied from
photographs in order that the line of argiunent may be
grasped.

First we see what happens to the non-dissociated and
the dissociated chloride. Next we have the lines with

a weak voltaic arc, the single line to the right (W L.

/
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It is abundantly clear that if the so-called elements, or

more properly speaking their finest atoms—those that

give us line spectra—are really compounds, the compounds
must have been formed at a very high temperature. It is

easy to imagine that there may be no superior limit to tem-
perature, and therefore no superior limit beyond which
such combinations are possible, because the atoms
which have the power of combining together at these
transcendental stages of heat do not exist as such, or
rather they exist combined with other atoms, like or unlike,

at all lower temperatures. Hence association will be a
combination of more complex molecules as temperature
is reduced, and of dissociation, therefore, with increased
temperature there may be no end.
That is the first point.

The second is this :

—

We are justified in supposing that our " calcium," once
formed, is a distinct entity, whether it be an element or

not, and therefore, by working at it alone, we should never
know whether the temperature produces a single simpler
form or more atomic condition of the same thing, or

whether we actually break it up into X + Y, because
neither x nor y will ever vary.

But if calcium be a product of a condition of relatively

lower temperature, then in the stars, hot enough to

enable its constituents to exist uncompounded, we may
expect these constituents to vary in quantity ; there may
be more of X in one star and more of Y in another ; and
if this be so, then the H and K lines will vary in thick-

ness, and the extremest limit of variation will be that we
shall only have H representing, say x in one star, and
only have K representing, say Y in another. Interme-
diately between these extreme conditions we may have
cases in which, though both H and K are risible, H is

thicker in some and K is thicker in others.

Prof. Stokes was good enough to add largely to the

'Value of my paper as it appeared in the Proceedings by
appending a note pointing out that "When a solid body
such as a platinum wire, traversed by a voltaic current,

is heated to incandescence, we know that as the tem-
perature increases not only does the radiation of each
particular refrangibility absolutely increase, but the pro-

portion of the radiations of the different refrangibilities is

changed, the proportion of the higher to the lower

increasing with the temperature. It would be in accord-

ance with analogy to suppose that as a rule the same
would take place in an incandescent surface, though in

this case the spectrum would be discontinuous instead of

continuous. Thus if A, B, C, D, E denote conspicuous

bright lines of increasing refrangibility in the spectrum
of the vapour, it might very well be that at a compara-
tively low temperature A should be the brightest and the

most persistent ; at a higher temperature, while all were
brighter than before, the relative brightness might be

changed, and C might be the brightest and the most
persistent, and at a still higher temperature E."
On these grounds Prof. Stokes, while he regarded the

facts I mentioned as evidence of the high temperature of

.tbe sun, did not look upon them as conclusive evidence of

the dissociation of the molecule of calcium.

Since that paper was sent in, however, the appeal to

the stars to which I referred in it has been made, and
made with the most admirable results, by Dr. Huggins.
The result of that appeal is that the line which, accord-

ing to Prof. Stokes' view, should have prerailed over all

others, as Sirius is acknowledged to be a hotter star than

our sun, is that, if it exists at all in the spectrum, it is so

faint that it was not recognised by Dr. Huggins in the

first instance.

In Sirius, indeed, the H line due to one molecular

grouping of calcium is as thick as are the hydrogen lines as

mapped by Secchi, while the K line, due to another mole-
c^ilar grouping, which is equally thick in the spectrum of

the sun, has not yet made its appearance.

In the sun, where it is as thick as H, the hydrogen
lines have vastly thinned.

While this paper has been in preparation. Dr. Huggins
has been good enough to communicate to me the results

of his most important observations, and I have also had
an opportunity of inspecting several of the photographs
which he has recently taken. The result of the recent
work has been to show that H and h are of about the
same breadth in Sirius. In a Aquilas while the relation of
H to // is not greatly changed, a distinct approach to the
solar condition is observed, K being now unmistakably
present, although its breadth is small as compared with
that of H. I must express my obligations to Dr. Huggins
for granting me permission to enrich my paper by refer-

ence to these unpubhshed observations. His letter, which
I have permission to quote, is as follows :

—

*' It may be gratifying to you to learn that in a photo-

graph I have recently taken of the spectrum of a Aquilae

there is a line corresponding to the more refrangible of

the solar H lines [that is K], but about half the breadth

of the line corresponding to the first H lines.

" In the spectra of a LjTse and Sirius the second line

is absent."
Prof. Young's observations of the chromospheric lines,

to which I shall afterwards refer, give important evidence

regarding the presence of calcium in the chromosphere
of the sun. He finds that the H and K lines of calcium

are strongly reversed in every important spot, and that

in solar storms H has been observed injected into the

chromosphere seventy-five times, and K fifty times, while

the blue line at W. L. 4226-3, the all-important line at_the

arc-temperature, was only injected thrice.

Further, in the eclipse observed in Siam in 1875, the

H and K lines left the strongest record in the spectrum of

the chromosphere, while the line near G in a photographic

region of much greater intensity was not recorded at all.

In the American eclipse of the present year the H and K
lines of calcium were distinctly visible at the base of the

corona, in which for the first time the observers could

scarcely trace the existence of any hydrogen.

To sum up, then, the facts regarding calcium, we
have first of all the H-line differentiated from the others

K H
BLUE
LINE

RED
LINE

SIRIUS

SUN

i

ARC

FLAME

Fig. 4.—The Molecular Groupings of Calcium.

by its almost solitary existence in Sirius. We have the

K-line differentiated from the rest by its birth, so to

speak, in a Aquilae, and the thickness of its line in the

sun, as compared to that in the arc. We hare the blue

line differentiated from H and K by its thinness in the

solar spectrum while they are thick, and by its thickness

in the arc while they are thin. We have it again differ-

entiated from them by its absence in solar storms in

which they are almost universally seen, and finally, by its

absence during eclipses, while the H and K lines hare

been the brightest seen or photographed. Last stage of

all, we have calcium, distinguished from its salts by the

fact that the blue line is only visible when a high tempe-

rature is employed, each salt having a definite spectrum

of its own, in which none of the lines to which I have

drawn attention appear, so long as the temperature is

kept below a certain point.
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Iron

With regard to the iron spectrum I shall limit my
remarks to that portion of it visible on my photographic
plates between H and G. It may be described as a very

complicated spectrum so far as the number of lines is

concerned in comparison with such bodies as sodium and
potassium, lead, thallium, and the like, but unlike them
again it contains no one line which is clearly and unmis-
takably reversed on all occasions. Compared, however,
with the spectrum of such bodies as cerium and uranium
the spectrum is simplicity itself.

Now among these lines are two triplets, two sets of

three lines each, giving us beautiful examples of those
repetitions of structure in the spectrum which we meet
with in the spectra of almost ail bodies, some of which
have already been pointed out by Mascart, Comu, and
myself. Now the facts indicate that these two triplets

are not due to the vibration of the same molecular
grouping which gives rise to most of the other lines.

They are as follows. In many photographs in which
iron has been compared with other bodies, and in

•others again in which iron has been photographed as
existing in different degrees of impurity in other bodies,
these triplets have been seen almost alone, and the rela-

tive intensity of them, as compared with the few remain-
ing lines, is greatly changed. In this these photographs
resemble one I took three years ago, in which a large
coil and jar were employed instead of the arc, which
necessitated an exposure of an hour instead of two
minutes. In this the triplet near G is very marked,
the two adjacent lines more refrangible near it, which
are seen nearly as strong as the triplet itself in some of
the arc photographs I possess, are only very faintly

visible, while dimmer still are seen the lines of the triplet

between H and h.

There is another series of facts in another line

of work. In solar storms, as is well known, the iron
lines sometimes make their appearance in the chromo-
sphere. Now, if we were dealing here with one mole-
cular grouping, we should expect the lines to make
their appearance in the order of their lengths, and
we should expect the shortest lines to occur less fre-

quently than the longest ones. Now, precisely the opposite
is the fact. One of the most valuable contributions to
solar physics that we possess is the memoir in which
Prof. C. A. Young records his observation of the chromo-
spheric lines, made on behalf of the United States
Government, at Sherman, in the Rocky Mountains. The
glorious climate and pure air of this region, to which I

can personally testify, enabled him to record phenomena
which it is hopeless to expect to see under less favourable
conditions. Among these were injections of iron vapour
into the chromosphere, the record taking the form of
the niunber of times any one line was seen during the
whole period of observation.
Now two very faint and short lines close to the triplet

near G were observed to be injected thirty times, while
one of the lines of the triplet was only injected twice.
The question next arises, Are the triplets produced by one

molecular grouping or by two ? This question I also think
the facts help us to answer. I will first state by way of re-
minder that in the spark photograph the more refrangible
triplet is barely visible, while the one near G is very
strong. Now if one molecular grouping alone were in
question this relative intensity would always be preserved
however much the absolute intensity of the compound
system might vzxy, but if it is a question of two molecules
we might expect that in some of the regions open to our
observ'ation we should get evidence of cases in which the
relative intensity is reversed or the two intensities are
assimilated. What might happen does happen ; the rela-
tive mtensity of the two triplets in the spark photograph
IS grandly reversed in the spectrum of the sun. The
lines barely visible in the spark photograph are among

the most prominent in the solar spectrum, while the
triplet which is strong in that photograph is represented
by Fraunhofer lines not half so thick. Indeed, while the
hypothesis that the iron lines in the region I have indicated
are produced by the vibration of one molecule does not
include all the facts, the hypothesis that the vibrations
are produced by at least three distinct molecules includes
all the phenomena in a most satisfactory manner.

Lithium

Before the maps of the long and short lines of some
of the chemical elements compared with the solar spectra,
which were published in the Phil. Trans, for 1873,
"Plate IX.," were communicated to the Society, I very
carefully tested the work of prior observers on the non^
coincidence of the red and orange lines of that metal
with the Fraunhofer lines, and found that neither of
them were strongly if at all represented in the sun, and
this remark also applies to a line in the blue at wave-
length 4,603.
The photographic lithium hne, however, in the violet,

has a strong representative among the Fraunhofer lines.

Applying, therefore, the previous method of stating the
facts, the presence of this line in the sun differentiates it

from all the others. For the differentiation of the red
and yellow lines I need only refer to Bunsen's spectral

analytical researches, which were translated in the Phil.
Mag., December, 1875.

In Plate IV. two spectra of the chloride of lithium are
given, one of them showing the red line strong and the
yellow one feeble, the other showing merely a trace of
the red line, while the intensity of the yellow one is much
increased, and a line in the blue is indicated. Another
notice of the blue line of lithium occurs in a discourse
by Prof. Tyndall, reprinted in the Chemical News, and a
letter of Dr. Frankland's to Prof. Tyndall, dated Novem-
ber 7, 1 86 1. This letter is so important for my argument,
that I reprint it entire from the Philosophical Magazine,
vol. xxii. p. 472 :

—

" On throwing the spectrum of lithium on the scrftea

yesterday, I was surprised to see a magnificent blue
band. At first I thought the lithic chloride must be
adulterated with strontium, but on testing it with Stein-
heil's apparatus it yielded normal results without any
trace of a blue band. I am just now reading the report
of your discourse in the Chemical News, and I find that

you have noticed the same thing. Whence does this bluo
line arise ? Does it really belong to the lithium, or are
the carbon points or ignited air guilty of its production ?

I find there blue bands with common salt, but they have
neither the definiteness nor the brilliancy of the lithiimi

band. When lithium wire bums in air it emits a some-
what crimson light

;
plunge it into oxygen, and the light

changes to bluish white. This seems to indicate that

a high temperature is necessaiy to bring out the blue
ray."

"Postscript, Nov. 22, 1861.— I hare just made some
further experiments on the lithium spectrum, and they
conclusively prove that the appearance of the blue line

depends entirely on the temperature. The spectrum of

lithic chloride, ignited in a Bunsen's burner flame, does
not disclose the faintest trace of the blue line ; replace

the Bunsen's burner by a jet of hydrogen (the tempera-
ture of which is higher than that of the Bunsen's burner)

and the blue hne appears, faint, it is true, but sharp and
quite unmistakable. If oxygen now be slowly turned

into the jet, the brilliancy of the blue line increases until

the temperature of the flame rises high enough to fuse

the platinum, and thus put an end to the experiment."

These observations of Profs. Tyndall and Frankland
differentiate this blue line from those which are observed

at low temperatures. The hne in the violet to which I

have already referred, is again differentiated from all the

rest by the fact that it is the only line in the spectrum of
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the sun which is strongly reversed, so far as our present

knowledge extends. The various forms of lithium,

therefore, may be shown in the following manner.

^ FEEBLE SPARK

Fig. 5.—The Molecular Groupings of Lithium.

It is remarkable that in the case of this body which at
relatively low temperature goes through its changes, its

compounds are broken up at the temperature of the
Bunsen burner. The spectrum, e.g. of the chloride, so
far as I know, has never been seen.

Hydfooen

All the phenomena of variability and inversion in the
order of intensity presented to us in the case of calcium
can be paralleled by reference to the knowledge already
acquired regarding the spectrum of hydrogen.

Dr. Frankland and myself were working together on the
subject in 1869. In that year {Proc, No. 112) we pointed
out that the behaviour of the h line was hors ligne, and
that the whole spectrum could be reduced to one line, F.

*' i.oThe Fraunhofer line on the solar spectrum, named
Ji by Angstrom, which is due to the absorption of hydro-
gen, is not visible in the tubes we employ with low battery
and Leyden-jar power ; it may be looked upon, therefore,
as an indication of relatively high temperature. As the
line in question has been reversed by one of us in the
spectrum of the chromosphere, it follows that the chromo-
sphere, when cool enough to absorb, is still of a relatively
high temperature.
" 2. Under certain conditions of temperature and pres-

sure, the very complicated spectrum of hydrogen is

reduced in our instrument to one lijie in the green corre-
sponding to F in the solar spectrum."
As in the case of calcium also, solar observation affords

OS most precious knowledge. The h line was missing
from the protuberances in 1875, as will be shown from the
accompanying extract from the Report of the Eclipse
Expedition of that year :

—

" During the first part of the eclipse two strong pro-
tuberances close together are noticed; on the limb to-

wards the end these are partially covered, while a series

of protuberances came out at the other edge. The
strongest of these protuberances are repeated three times,

an effect of course of the prism, and we shall have to

decide if possible the wave-lengths corresponding to the
images. We expect a priori to find the hydrogen lines

represented. We know three photographic hydrogen
lines : F, a line near G, and h. F is just at the limit of
the photographic part of the spectrum, and we find indeed
images of protuberances towards the less refrangible part
at the limit of photographic effect. For, as we shall
show, a continuous spectrum in the lower parts of the
corona has been recorded, and the extent of this con-
tinuous spectrum gives us an idea of the part of the
spectrum in which each protuberance line is placed. We
are justified in assuming, therefore, as a preliminary
hypothesis, that the least refrangible line in the pro-
tuberance shown on the photograph is due to F, and we
shall find support of this view in the other lines. In
order to determine the position of the next fine the dis-

persive power of the prism was investigated. The prism
was placed on a goniometer table in minimum deviation
for F, and the angular distance between F and the hydro-
gen line near G, i.e., Hy, was found, as a mean of several
measurements, to be 3'. The goniometer was graduated to
15", and owing to the small dispersive power, and therefore

relatively great breadth of the slit, the measurement can
only be regarded as a first approximation. Turning now
again to our photographs, and calculating the angular
distance between the first and second ring of protuber-
ances, we find that distance to be 3' 15". We conclude,
therefore, that this second ring is due to hydrogen. We,
therefore, naturally looked for the third photographic
hydrogen line, which is generally called It, but we found no
protuberance on our photographs corresponding to that
wave-length. Although this line is always weaker than
Hy, its absence on the photograph is rather surprising,
if it be not due to the fact that the line is one which only
comes out at a high temperature. This is rendered likely

by the researches of Frankland and Lockyer {Proc.
Roy. Soc, vol. xvii. p. 453).

" We now turn to the last and strongest series of pro-
tuberances shown on our photographs. The distance
between this series and the one we have found reason
for identifying with Hy is very httle greater than that
between H/3 and Hy. Assuming the distances equal, we
conclude that the squares of the inverse wave-lengths of

the three series are in arithmetical progression. This is

true as a first approximation. We then calculated the
wave-length of this unknown line, and found it to be
approximately somewhat smaller than 3,957 tenth-metres.
No great reliance can be placed, of course, on the number,
but it appears that the line must be close to the end of
the visible spectrum.

" In order to decide if possible what this line is due to,

we endeavoured to find out both by photography and
fluorescence whether hydrogen possesses a line in that

part of the spectruta. We have not at present come to

any definite conclusion. In vacuum tubes prepared by
Geissler containing hydrogen, a strong line more re-

frangible than H is seen, but these same tubes show
between Hy and H5, other lines known not to belong to

hydrogen, and the origin of the ultra-violet line is there-

fore difficult to make out. We have taken the spark in

hydrogen at atmospheric pressures, as impurities are
easier to eliminate, but a continuous spectrum extends
over the violet and part of the ultra-violet, and prevents
any observation as to lines. We are going on with
experiments to settle this point.
" Should it turn out that the line is not due to hydrogen,

the question will arise what substance it is due to. It is

a remarkable fact that the calculated wave-length comes
very close to H. Young has found that these calcium
lines are always reversed in the penumbra and imme-
diate neighbourhood of every important sun-spot, and
calcium must therefore go up high into the chromo-
sphere. We draw attention to this coincidence, but our
photographs do not allow us to draw any certain con-
clusions.

"At any rate, it seems made out by our photographs
that the photographic light of the protuberances is in

great part due to an ultra-violet line which does not
certainly belong to hydrogen. The protuberances as
photographed by this ultra-violet ray seem to go up
higher than the hydrogen protuberances, but this may be
due to the relative greater length of the line."

In my remarks upon calcium I have already referred to

the fact that the line which our observation led us to believe

was due to calcium in 1875, was traced to that element in

this year's eclipse. The observations also show the curious

connection that, at the time when the hydrogen lines were
most brilliant in the corona, the calcium lines were not

detected ; next, when the hydrogen lines, being still

brilliant, the h line was not present (a condition of things

which, in all probability, indicated a reduction of tem-
perature), calcium began to make itself unmistakably
visible ; and finally, when the hydrogen lines are absent,

H and K become striking objects in the spectrum of the

corona.

To come back to 7i, then, I have shown that Dr.
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Frankland and myself, in 1S69, found that it only made
its appearance when a high tension was employed. We
have seen that it was absent from among the hydrogen

lines during the eclipse of 1875.

I have now to strengthen this evidence by the remark

that it is always the shortest line of hydrogen in the

chromosphere.
I now pass to another line of evidence.

I submit to the Society a photograph of the spectrum

of indium, in which, as already recorded by Thalen, the

strongest line is one of the lines of hydrogen {fi), the

other line of hydrogen (near G) being absent. I have
observed the C line in the spark produced by the pas-

sage of an induced current betv/een indium poles in dry
air.

As I am aware how almost impossible it is to render

air perfectly dry, I made the following differential experi-

ment. A glass tube with two platinum poles about half

an inch apart was employed. Through this tube a slow

current of air was driven after passing through a (J-tube

one foot high, containing calcic chloride, and then through

sulphuric acid in a Wolft's bottle. The spectrum of the

spark passing between the platinum electrodes was then
observed, a coil with five Grove cells and a medium-
sized jar being employed. Careful notes were made of

the brilliancy and thickness of the hydrogen lines as

compared with those of air. This done, a piece of

metallic indium, which was placed loose in the tube, was
shaken so that one part of it rested against the base of

one of the poles, and one of its ends at a distance of

a little less than half an inch from the base of the

other pole. The spark then passed between the indium
and the platinum. The red and blue lines of hydrogen
were then observed both by my friend Mr. G. W.
Hemming, Q.C., and myself. Their brilliancy was most
markedly increased. This immistakable indication of

the presence of hydrogen, or rather of that form of

hydrogen which gives us the h line alone associated into

that form which gives us the blue and red lines, showed us

that in the photograph we were not dealing with a physical

coincidence, but that in the arc this special form of hydro-

gen had really been present ; that it had come from the

indium, and that it had registered itself on the photo-

graphic plate, although ordinary hydrogen persistently

refuses to do so. Although I was satisfied from former
experiments that occluded hydrogen behaves in this

respect like ordinary hydrogen, I begged my friend Mr,
W. C. Roberts, F.R.S., chemist to the Mint, to charge a
piece of palladium with hydrogen for me. This he at

once did, and I take this present opportunity to express
my obligation to him. I exhibit to the Society a photo-
graph of this palladium and of indium side by side. It

will be seen that one form of hydrogen in indium has
distincdy recorded itself on the plate, while that in pal-

ladium has not left a trace. I should add that the
palladium was kept in a sealed tube till the moment of
making the experiment, and that special precautions were
taken to prevent the two pieces between which the arc
was taken becoming unduly heated.
To sum up, then, the facts with regard to hydrogen

;

we have h differentiated from the other lines by its appear-
ance alone in indium ; by its absence during the eclipse
of 1875, when the other lines were photographed ; by its

existence as a short line only in the chromosphere of the
sun, and by the fact that in the experiments of 1869 a very
high temperature was needed to cause it to make its

appearance.
With regard to the isolation of the F line I have

already referred to other experiments in 1869, in
which Dr. Frankland and myself got it alone.^ I ex-
hibit to the Society a globe containing hydrogen which
gives us the F line without either the red or the blue
one.

' See also Plucker, Phil. Trans., 1865, part i, p. 21.

The accompanying drawing shows how these lines are

integrated in the spectrum of the sun.

h C J
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Mr. Valentin, Mr. Mellor, of Salford, and other friends,

my thanks are due for other substances.

I have already pointed out that a large portion of the

•work done in the last four years has consisted in the

elimination of the effects of impurities. I am there-

fore aware of the great necessity for caution in the spec-

troscopic examination of various substances. There is,

however, a number of bodies which permit of the in»

quiry into their simple or complex nature being made
in such a manner that the presence of impurities will be
to a certain extent negligable. I have brought this

subject before the Royal Society at its present stage,

in the hope that possibly others may be induced to

aid inquiry in a region in which the work of one
individual is as a drop in the ocean. If there is

anything in what I have said, the spectra of all the
elementary substances will require to be re-mapped, and
re-mapped from a new standpoint ; further, the arc must
replace the spark, and photography must replace the eye.

A glance at the red end of the spectrum of almost any
substance incandescent in the voltaic arc in a spectro-

scope of large dispersion, and a glance at the maps pre-

pared by such eminent observers as Huggins and Thal^n,
who have used the coil, will give an idea of the mass of

facts which have yet to be recorded and reduced before
much further progress can be made.

In conclusion I would state that only a small part of

the work to which I have drawn attention is my own. In
some cases I have merely, as it were, codified the work
done by other observers in other countries. With refer-

ence to that done in my own laboratory, I may here
repeat what I have said before on other occasions, that

it is largely due to the skill, patience, and untiring zeal

of those who have assisted me. The burthen of the final

reduction, to which I have before referred, has fallen to

Mr. Miller, my present assistant ; while the mapping of

the positions and intensities of the lines was done by
Messrs. Friswell, Meldola, Ord and Starling, who have
successively filled that post.

I have to thank Corporal Ewings, R.E., for preparing
the various diagrams which I have submitted to the

notice of this Society.

EXPERIMENTS IN ELECTRIC LIGHTING

MR. LOUIS SCHWENDLER, Superintendent Elec-

trician of the Government of India, has been
conducting a very careful series of experiments in London
on electric lighting, with a view to decide upon the ad-
visability of introducing this method of lighting into

railway stations in India. He has just published 2i precis

of his forthcoming report, and as the experiments were
conducted on thoroughly scientific principles, and solely

with a view to discover the most effective method, the

results attained are extremely valuable, especially when
so many systems are competing for pubhc favour :

—

First, with regard to quantity of light per unit of power,
unit of speed, and unit of money (first outlay). To solve

this question Mr. Schwendler tried four different dynamo-
electric machines producing the electric current in one
direction, viz.. A, medium size, B, small ; as supplied by
Messrs. Siemens, Brothers, of London (construction :

—

Siemens, system :—Hefner von Alteneck). C, workshop
pattern, as supplied by Messrs. Soutter and Lemonnier,
of Paris (construction :—Gramme). D, with two sets of

brushes as supplied by the British Telegraph Manufac-
tory (construction :—Gramme). Mr. Schwendler finds

these four machines all sufficiently practical for the pro-

duction of the electric light, but, as a rule, the statements
of their actual efficiency were not found to be in con-
formity with the results obtained from his own experi-

ments. The quantity of light produced by these dynamo-
electric machines had been over-rated, and the amount of

power consumed underrated. But, notwithstanding this.

he finds that the unit of light as produced in the electric
arc (disintegration) by any of the four dynamo-electric
machines is at least fifty times cheaper than the unit of
light as produced by combustion, considering the expen-
diture of power only. This represents an enormous
engineering margin in favour of the electric light.

Mr. Schwendler makes a most important proviso by
stating that this relation only holds good as long as one
dynamo-electric machine produces one electric light ; he
returns to this point in a subsequent part of his careful
precis.

The three dynamo- electric machines B, C, and D, he
found practically equal; the dynamo-electric machine
A gives a much stronger light for a comparatively smaller
expenditure of power. In round numbers it may be said
that dynamo-electric machine A gives about double the
quantity of light given by any of the other three machines,
and that only about half as much power is expended to
produce the unit of light. This favourable result, Mr.
Schwendler states, is principally due to the comparatively
small internal resistance of A, and its low speed.

Secondly, with reference to constancy and regularity
of the electric light, Mr. Schwendler says that this appears
to be still the weak point, and many improvements in

this respect are possible and desirable. He has tried
two different lamps :

—

a. The Serrin lamp, as supplied by
Messrs. Soutter and Lemonnier, of Paris, and the British
Telegraph Manufactory ; b. The Siemens lamp, as sup-
plied by Messrs. Siemens Brothers. The Serrin lamp,
for any given adjustment, regulates the length of the arc
only in one direction, i.e., it diminishes that length. The
actual consumption of the carbon points regulates the
length of the arc in the other direction, i.e., increases it.

In the Siemens lamp the decrease of the length of the
arc is effected exactly in the same manner as in the
Serrin lamp, but the increase in the length of the
arc is not only left to the consumption of the car-

bon points—a comparatively slow process—but is ac-

celerated by the addition of a make and break arrange-
ment, which separates the carbon points. Hence, from
a theoretical point of view, the Siemens lamp is un-
doubtedly superior, since the length of the arc is rapidly
adjusted in both directions, and consequently the working
currents can increase to a very considerable degree with-

out spoiling the dynamo-electric machine. But practi-

cally Mr. Schwendler finds the Siemens lamp somewhat
difficult to manage, and although, when once well ad-

justed, it burns as regularly as the Serrin lamp, it is far

more difficult to arrive at this adjustment. For practical

use he prefers, therefore, the Serrin lamp, with those
alterations and constructional improvements which his

own experiments have suggested. A second cause of the
irregularity of the electric light is the still imperfect state

of the carbon points. Of late some great improvements
have been made in the manufacture of artificial carbons,

but much more is required, and this point deserves the

closest attention. In his final report Mr. Schwendler will

treat this subject in detail. To make the electric light

more steady, Mr. Schwendler states, should be con-

sidered one of the most important questions to be solved.

Thirdly, Mr. Schwendler considers the question as to

how to put up the light, its position, and mechanical
details. Under this head he considers the method of

dividing the electric light, i.e. producing by the same
electro-motor a number of lights at different points of a

given space. This method, which he does not consider

as yet solved, appears to him impracticable from an
engineering point of view. He refers to the immense
loss of strength in thus dividing the light, increasing in

enormous proportion with the increase of sub-division.

Mr. Schwendler, after his careful, severe, and long-

extended trials, comes to the decided conclusion that the

electric light can alone compete with light produced by
combustion, when produced of great intensity in one
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point by one dynamo-electric machine. Endeavours to

cut up the electric light into a large number of small

lights, although of great interest, must, he thinks, in-

variably result in engineering failure, as nobody could

afford to pay for the luxury received. Thus, in the

opinion of so competent a judge, all methods hitherto

employed for using this method of lighting in public, are

failures, involving a waste of power and money, with

inadequate result. Having satisfied himself of the diffi-

culty and impracticability of the division of the electric

light, Mr. Schwendler tried diffusion, i.e., a few large

lights (each light produced by one machine) are placed at

different points of the space, and by optical means the

light is diffused over a large area. This method he
finds perfectly practicable. There is naturally a large

amount of light lost (by absorption), but, he states, this

loss will bear a constant ratio to the total light produced,

nay probably may decrease with the intensity. The
actual plan by which Mr. Schwendler proposes to do it,

and has done it during the trial, is to construct a silvered

glass reflector in which a powerful electric light bums,
throwing direct and reflected rays up to a white ceiling or

any other convenient white surface. A number of such
arrangements is to be put up in the most convenient

places, and where they have the greatest effect. The
form and size of each reflector wUl depend on the locality

where it is to be used.
Any repairs required in course of time Mr. Schwendler

believes can easily be effected by an ordinary mechanic.
Only one man, he states, is actually required in each
station, to take charge of the steam engine, dj-namo-
electric machine, laipps, and reflectors. Mr. Schwendler
appends to this precis several details with reference to

the adaptation of electric lighting to Indian stations, and
also on some of the scientific results obtained by his

experiments. Altogether his report is likely to be the

most important contribution to a thorough knowledge of

the public utilisation of electric lighting that has been
made since the question has been resuscitated during the
last year or two ; and we should advise aU interested in

the subject to wait for his report before taking decisive

steps to the adoption of any particular system.

NOTES
The Emperor of Germany has approved of the election of

Mr. Darwin and Prof. Owen as Foreign Members of the Berlin

Academy of Sciences.

We are glad to learn that M. Raoul Pictet is quite restored to

health. The University of Geneva has conferred upon him the

honorar)- degree of Doctor, and he has just been made a Chevalier

of the L^on of Honour by the French Government, in recog-

nition of his eminent serN-ices to science, and especially of his

successful experiments in the liquefaction of gfases.

A COMPETITIVE examination is going on at the Paris Con-

Bervatoire des Arts et Metiers, for the appointment of a professor

f physics and meteorology at the National School of Agricul-

-'.re. The examination has been conducted on a new principle

by a jury presided over by M. Boussingault. Each of the seven

candidates has expounded before the jury his programme of

iectures to be delivered, and each of them has in turn deUvered a

lecture on physics, and another on meteorology, after a prepara.

tion of four hours. The competition is open to all without any
condition of age, qualifications, and nationality ; but the jury-

men are instructed to attend, in giving their verdict, to the

d^rees obtained by candidates and their previous work or

discoveries.

The Municipal Council of Paris has voted a subvention of

z,ax> francs to M. Joseph Vinot, editor of the Ciel, for a series

of popular lectures on astronomy, to be delivered at the Salle des

Ecoles, rue d'Arras. Admiral Mouchez, who was present at the

last lesson, announced to the pupils, numbering from 400 to 5oo»

that he will take measures to admit them to the observatory

seriatim, in .order to initiate them into the use of the large

astronomical instruments so ably described by their professor.

In one of the last reports read before the Paris Municipal

Council it was stated that it would be necessary to establish

somewhere in Paris an observatory of popular astronomy entirely

devoted to the public exhibition of celestial phenomena, other

estabUshments being entirely devoted to investigation.

Prof. S. P. Thompson' has reprinted his valuable address

on " Technical Education," given at the Social Science Con
gpress last October. In this time of intense depression, when
trade seems to te drifting from our shores, and people are

wondering how it is that other nations are outstripping us in

departments that used to be considered as peculiarly British,

Prof. Thompson's remarks on the ignorance of our mechanics

are pecidiarly appropriate. One telling instance he gives of the

lamentable want of intelligent skill that prevails among work-

men and manufacturers in this country :
—"I was recently in-

formed by Prof. Graham Bell that he is about to return to

America to resume his researches in telephony, his principal

reason for quitting his native shores once more being that he

found himself, in this country, unable to get his ideas carried

out, unable to procure workmen capable of comprehending and

carrj'ing out new ideas, such workmen, in fact, as he was able

to employ during his four years' residence in America. He
pointed to the laboratory of Mr. Edison as an example of an

institution to which there is no parallel in this country, though

there are several in the States, a laboratory equipped with a

staff of trained workmen, Americans, Germans, or Englishmen,

whose business is not to work on old lines, but to carry out and

put into practical form new and imtried devices. No wonder

inventions multiply when inventors have so powerful an aid as

this to further their designs ; and, mark this, Mr. Bell returns to

set up a similar laboratory because he cannot find in his native

country men whose technical training would qualify them for his

particular work." In a note Mr. Thompson gives the following

paragraph from a letter of Prof. Graham Bell to a friend in

America which has been going the round of the American

press :
—" If you want to know why inventors are more nume-

rous in America than they are here, come and live for six months

in England. If you wish to know how it feels to be brimfull of

ideas, and yet to be unable to have one of them executed, come

to England. If you wish to know how it feels to have to wait

for a month to have the simplest thing made, and then be

charged a man's wages for two months, come to England. You
will here be unable to see the interior of a workshop or to come

into direct contact with your workmen, and the people seem in-

capable of working except in the ruts worn by their predecessors.

They are absolutely incapable of calcidating any new design

without the most laborious oversight from the inventor, and their

masters, instead of encouraging invention, do all they can to put

a stop to it by refusing admission to the workshops and charging

the most exorbitant prices for experimental work, avowedly

because 'they don't want such kind of work,' 'it gives more

trouble than it is worth ; ' and ' if you must have new things

made you must expect to pay for them !
' It is in vain that I

say I am wiUing to pay anything to have my work done, and

that what I object to is having to pay for not ha^•ing it done.

It is the same everywhere. Not only is your work not done,

but you have to wait so long for the simplest things that your

ideas cool, and you get quite exasperated at your inability to do

anything." The moral of all this is obvious.

The widow of the late Prof. E. Eichwald has presented the

remarkable palaeontological collections of her husband to the

St. Petersburg University, which already possessed a part of

them. These collections, collected by the late Prof. Eichwald

since 1825, number no less than 30,000 specimens of fossils from
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the various formations of Western Europe, from the Petchora

Land, from the Aleutian Islands, Siberia, Crimea, &c. ; several

European geologists as well as the late Mr. Peabody, have many

times negotiated for the purchase of them.

On December 22, Prof. Forster, Director of the Bern Ob-

servatory, gave to the Bern Economical Society a very interesting

report on weather-warnings. After a sketch of the develop-

ment of these warnings during past years in Europe, he pointed

out the importance of the " Service Agricole," established

between France and Austria, by which daily telegrams are sent,

advertising the coming weather ; 85 per cent, of these prognosti-

cations having been perfectly true, 7 per cent, approximately

true, and only 8 per cent, untrue. As to the introduction of

such a service in Switzerland, it would meet with great

difficulties because of the great variety of topographical fea-

tures of the country and of the incomplete knowledge of

the local climatic conditions. These last having been, how-

ever, carefully studied since 1864, the first steps towards the

establishment of such a service were recently made by the Swiss

Meteorological Commission, some of whom wished to under-

take inmiediately to introduce weather warnings into Switzerland,

whilst the majority of the Commission was for the adjournment

of them for one or two years. The Society expressed their

desire for the introduction of weather prognostics as soon as

possible, and we may hope that shortly Switzerland also will

have its weather warnings.

The Association Scientifique de France will commence at the

Sorbonne its series of lectures for 1879. On January 16 M.
Milne-Edwards, president of the Association, will be in the

chair. M. de Lesseps will lecture on Central Africa. The

lecture will be illustrated '^by dissolving views made with

drawings sent by Gordon Pasha from the newly-annexed

Egyptian provinces.

The Reah Istituto Lovihardo di Scienze e Lettere has recently

published a list of subjects for prizes to be awarded in this and

following years. Among these subjects are the following :

—

Nosological geography of Italy ; critical history of the tele-

phone ; on the natm-e of miasma and contagion ; on the direction

of balloons ; is the generative material of hydrophobia a virulent

principle or an organic germ ? history of the progress of anatomy

and physiology in the present century, especially with regard to

the doctrine of Gall ; illustration of some facts of the macro- or

microscopic anatomy of the human brain ; motor centres of the

cerebral system ; statistics of motor force, hydraulic and steam,

in and around Milan.

The Borough engineer of Liverpool has issued a not very

encouraging report on the result of his visit to Paris for the

purpose of examining the systems of electric lighting in use there.

They are much more expensive than gas in Liverpool, and more

than 50 per cent, of the light is absorbed by the globes used.

Nevertheless he recommends a trial in Liverpool to find if no

more economical method can be discovered. We reconmiend

to him a perusal of Mr. Schwendler's report referred to else-

where.

We have received from Spain two numbers of a fortnightly

scientific journal, published at Barcelona, which we welcome as

a hopeful sign of progress in that country. The Cronica Cien-

tifica, as the journal is called, while containing considerable

extracts from foreign journals, and reports of foreign science,

has a fair proportion of original contributions from Spanish

investigators.

We have received the number of the Attales of the Argentine

Scientific Society for November. Among the papers is the con-

tinuation of M. Carlos Berg's monograph on the Hemiptera

argentina, and a paper by Dr. D. Tomas Peron on the bark of

Quebracho Blanco (Aspidosperma quclrachd). Among the hono-

rary members of this Society we notice the name of " Dr. Carlos

Darwin ; " while " Juan Lubbok, Londres," is a corresponding

member.

In connection with the Yorkshire Naturalists' Union, ^

" Grand Exhibition " of natural history specimens and scientific

apparatus will be held from January 10 to 16 at the Mechanics'

Institute, Leeds. On January 10 the Exhibition will be opened by

the President'of the Union, Mr. H. C. Sorby, F.R.S. The exhi-

bition will be opened every succeeding day from 10 A.M. to 10

P.M., and will include in the various departments of natural

history a large n\imber of objects, including some of the finest

private collections in the county, whilst the Physical Science

Department will contain all the latest scientific novelties, in-

cluding the apparatus for the liquefaction of oxygen, &c. There

will also be a quantity of apparatus seldom exhibited to the

public, together with instruments used in important original

researches. Every evening a series of demonstrations and short

addresses, and selections of music will be given. Microscopes

and aquaria will be constantly on view. In the basement wiU

be shown the process of manufacture of scientific apparatus.

Although the announcement of this exhibition smacks a little too

much of Barnum and the penny show, still the exhibition and

lectures seem likely to be productive of permanent good in the

district.

The International Piscicultural Exhibition which will take

place at Berlin in the spring of next year promises to be extremely

interesting. A number of English, Russian, American, and

even Japanese and Chinese exhibitors have already promised to

take part in it. The Crown Prince of Germany has undertaken,

the protectorate of the exhibition and takes a great interest in

its success.

Herr C. Reclam has recently made a detailed report of the

first cremation which took place at Gotha a short time ago. He
calculates the cost of each cremation at about 4/., which in case the

furnace is in continual use, so that between two processes it has

not time to cool, would be reduced to 3/. It is hoped in Germany

that the example of Gotha will soon be followed by other cities

so that Milan and Gotha will no longer be the only cities where

cremation takes place.

Prof. Asa Gray, we learn from Harper's Weekly, announces

the detection, after the lapse of a hundred years, of a plant

obtained by Michaux in the mountains of North Carolina, and

known as the Shortia galacifolia, the re-discovery also having

occurred in M'Dowell County, in North Carolina, in a region

east of the Black Mountains.

Science Nr<.vs iov December 15 contains some "Later Notes

on Texan Birds," by George B. Sennett, the result of a second

journey to south-western Texas made last spring. The Notes

chiefly refer to nesting habits of the more peculiar forms. The

region was on the banks of the Rio Grande within a few miles

of its mouth, with Lomila Ranche as the central point.

" Vogelbilder aus fernen Zonen" is the title of an atlas of

foreign birds just published by Fischer, of Cassel, under the

care of Dr. Ant. Reichenow. The first part, before us, contains

three beautifully coloured plates of birds, artistically grouped

amid suitable surroundings, each plate having explanatory text,

in which each species represented is pretty fully described,

giving not only the scientific but also the native, German,

French, English, and other names of the birds. The three

plates are devoted to parrakeets and allied kinds. The same

publisher sends us a series of large zoological wall-plates,

admirably adapted, it seems to us, to teaching zoology in a

thoroughly scientific manner. The plates sent us are mainly
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devoted to the lower forms, the specimens selected being enor-

mously magnified, coloured, and exhibiting all details both of

external and internal structure.

" The Year Book of Facts in Science and the Arts," edited

by James Mason (Ward, Lock, and Co.), is little better than a

scrap-book of cuttings from various papers ; we don't suppose it

is seriously intended to represent the science of the past year.

Messrs. Hardwicke and Bogue have issued a second

edition, "revised and corrected," of Mr. M. P. Edgeworth's

work on " Pollen," noticed in oiu- columns on its first publica-

tion (Nature, vol. xvi. p. 499).

At the last meeting, December 6, of the Russian Geographical

Society, Col. Rykatchoff made a commimication on the difficulty

of organising obser\-ations on rain and storms.—Prof. Meller

made a very interesting communication on the former connection

between the Sea of Azov and the Caspian. The character of

the geological formations en the tract between both seas proves

without doubt that during the tertiary epoch the waters of both

were connected ; thus organic remains of Caspian origin are

found within eighty-seven miles from the actual shores of the

Sea of Azov.

At the last meeting ofthe St. Petersburg Physical and Chemical

Society, Prof. Beketoff made a communication on the atomic

heat-capacity of hydrogen when mixed with palladium. He
determined it as equal to S'86, i.e., very near to that of cop" er

and silver.

Those of our readers who are in the habit of using chemical

apparatus should get the Revised List just issued by Mr. Fletcher,

of Warrington, who deserves credit for the very successful efforts

he makes to introduce improvements into this department.

The much-talked-of canal between Delaware and Chesapeake
Bays, which will shorten the water-route from Baltimore to New
York and Europe by 225 miles, is now at last to be constructed.

Its length will be seventeen miles, and the cost is estimated at

four million dollars. It will run through the Sassafras Valley

and will have no locks.

The additions to the Zoological Society's Gardens during the

past week include a Punjaub Wild Sheep {Oz'is clydbceros) from
India, presented by Col. W. R. Alexander ; two Califomian
Quails (Callipepla californica) from California, presented by
Mr. William Turquand ; seven Brown Tritons {Geotritonfuscus).

South European, presented by Prof. H. H. Giglioli, C.M.Z.S. •

a Feline Dowrocouli {Nyctipithecusfelimis) from South America
purchased.

FURTHER RESEARCHES ON THE SCINTIL-
LATION OF STARS

CINCE last we reviewed M. Montigny's valuable researches
'^ on the scintillation of stars (vol. xviii. p. 292) he has
again published some highly interesting details. The re-
searches now in question refer specially to the changes of colour
which characterise the scintillation of the red and ^orange stars.
M. Montigny tried to solve the question whether the changes of
colour in scintillation follow certain definite laws; whether,
for instance, their relative fi-equency expressed in numbers, shows
differences which depend on the nature of the star's own light,
on the star's elevation above the horizon, or on the condition of
the atmosphere.

In order to solve this complicated question, it was divided
into Its several parts. First of all M. Montigny investigated the
mfluence of the star's own light and that of the condition of the
atmosphere upon those colours which characterise the scintilla-
tion of the stars of the so-called third type. Our readers will re-
member that these are the stars which show black lines as well
as dusky bands in their spectra ; they are generally of a red or
orange colour, and mostly variable. There are not many fine
stars m this class, the most remarkable ones are ab^ut thirty in

number, and M. Montigny has examined only the following

fifteen :—jS Andromedae, a Ceti, p Persei, Aldebaran, Betelgeuze,

a Hydr^e, Arcturus, 5 Virginis, 5 Coronse, o Serpentis, Antares,

a Herculis, 7 Aquilse, and /3 and « Pegasi. The evenings of

obser\'ation now number 476, and reach from October, 1870, to

February, 1878.

The way in which the obser\'ations were made was the follow-

ing :—After each evening of observation not only the values for

the intensity of scintillation were entered for each star, reduced
to a distance of 60° from the zenith, but each single colour ob-
served in the circular image was also noted do^vn. Further, the

observations made in wet weather were noted separately from
those made during dry weather. Finally the various colours

were entered on a table divided into seven columns, respectively

headed—red, orange, yellow, green, blue-green, blue, and violet.

The sum total of any column thus indicates the number of times

which the colour in question was obser\ed in a certain star.

Arcturus, for instance, in 131 observations during moist weather,

showed the red colour 130 times and blue 1 18 times. These
nimibers thus express the absolute frequency of these two colours.

If we compare the number 130 for red, with the sum total of all

colomrs shown by Arcturus during rainy weather, which is 491,
then we obtain the relative frequency of red, which is o'265, or

multiplied by 1000 = 265. Therefore in 1000 changes of colour

which appeared in Arcturus during rainy weather, red occurred

265 times, and blue 240 times.

In the following table we give the average frequencies of the

different colours for the fifteen stars of the third type enumerated
above ; line A shows the frequencies obser\ed in rainy weather,

and B those observed in dry weather. The total of observations

was 800 for A and 36S for B ; the totals of the changes of colour

observed were 2,982 for A and 1,368 for B.

Intensity. Red. Orange. Yellow. Green. _ "p" Blue. Violet

A ... 60 272 194 239 57 4 230 3
B ... 43 278 213 222 63 5 216 4

Average 52 275 204 230 60 5 223 4

We observe in this table that (i) the relative frequency of red

is far greater than that of any other colour in rainy weather as well

as in (&y ; (2) red, green, and particularly orange are seen more
frequently in dry weather than in wet

; (3) the frequency of

yellow and blue is on the contrary greater in wet weather than
in dry.

Although the differences in the frequency of one and the same
colour, according to the state of the atmosphere, are rather

limited, they nevertheless indicate an important fact. It is also

remarkable that the numeric differences in the complementary
colours red and green on the one hand, and blue and yellow on
the other, lie in the same direction- It is further worthy of
notice that the greater frequency of blue in rainy weather agrees

well with the fact that blue greatly predominates during such
weather in the image of the star as shown by the scintillometer.

This predominance of blue has also been frequently observed a
short time previous to rainy weather.

The following table will be found interesting, as it contains
the changes of colour and intensity of scintillation of the six

brightest stars of the third type. In line I. are those of Betel-

geuze, which is orange coloured, and the spectrum of which
shows numerous broad bands, dissolvable into lines ; line II.

gives those of Aldebaran, pale red, whose changing spectnun
has many well-defined lines and dark bands; line III. represents

Arcturus, yellow-orange, with numerous dark lines not united

into bands in its spectrum ; line IV. gives those of a Hydrse, a

yellow star with very dark lines in the spectrum ; line V. those

of Antares, red, with wide bands and very distinct lines ; and
line VI. those of a Herculis, yellowish red, with black lines and
dark bands.

Intensity. Red. Orange. Yellow. Green. Blue. Violet.

I. Betelgeuze ..65 255 190 234 106 202 13
II. Aldebaran ... 62 255 186 232 104 210 13

III. Arcturus ...61 253 120 246 130 219 32
IV. aHydrse ...55 284 162 253 113 188 —
V. Antares ... 53 266 121 245 130 219 33
VI. a Herctalis ... 47 275 225 232 51 217 —
Average 57 265 167 240 106 209 15

These values show that the relative frequencies of the three

principal colours, red, orange, and blue, remain within narrow
limits for the six stars. Yet red seems to increase in frequency
in the three last stars, two of which are of -a decided red tint.
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and whose intensity of scintillation is far smaller than that of

the other three. With regard to the effect of the star's own
colour it must be remarked that the relative frequency of that

colour or of a nearly related one is often very great ; thus, for

instance, yellow is very frequent in the yellow star a HydrjE,

and orange in the orange stars Betelgeuze and o Herculis. The
total number of observations M. Montigny made of these six

stars was 574.
For the sake of comparison M. Montigny has calculated the

relative frequency of colours in two stars of the second type, to

which, as our readers will remember, our own sun belongs too.

The stars selected were Pollux, with a very characteristic spec-

trum, and Capella, which scintillates with great regularity.

Both stars are yellow and their spectra show very thin dark
lines. The average frequency of colours for these two stars is

given separately, A in rainy weather, and B in dry weather,

from a total number of 267 observations of Capella and 1 16

observations of Pollux.

Intensity. Red. Orange. Yellow. Green,
'^''bfuef'*

Blue. Violet.

A ... 88 281 88 280 86 7 ' 250 8
B ... 63 299 41 304 122 26 194 14

Average 76 290 65 292 104 17 222 11

If we compare these results with the former ones we find the

frequency of red and particularly that of yellow to be consider-

ably greater in Capella and Pollux than in stars of the third type,

while the frequency of orange is very much less, having decreased

from 204 to 65. The influence of the weather was equally appa-
rent in these stars ; in dry weather red was more frequent, and
in rainy weather blue. The relative values of green and violet

are greater in these two stars than in the fifteen stars of the third

type ;
probably these colours will become more important when

the observations are extended in a larger measure to the stars of

the two first types.

It is therefore proved beyond doubt, by the results above men-
tioned, that the changes of colour which characterise the scintil-

lation of stars, are suljject to general laws which are quite as

regular and fixed as those which govern the changes in the

intensity of the phenomenon as we pass from one type to another,

or under the influence of rain and fine weather.

In one of the last numbers of the Bulletin of the Brussels Royal
Academy of Sciences M. Montigny publishes the results of some
researches concerning the influence of the aiurora borealis on the

scintillation of stars. We may return to this subject at a future

date.

NOTES FROM NEW ZEALAND
A/TR. T. H. POTTS, of Ohinitahi, N.Z., sends us the
•^'*- following notes :

—

Which Species 0/Finns have Cones really Sessile f—In working
up the habits of a collection of pines one has felt a difficulty in

understanding why certain cones should be termed sessile ; for

example, the cone of P. tuberculata is described by Gordon in his

"Pinetum;" also by Broun, in his "Forester," as "quite
sessile." Why? Can such a description be correct at its early

stage of life ? It is then perched on a scaly foot-stalk, well

developed ; months elapse, its increasing bulk is protected with

needle-pointed scales, its foot-stalk becomes curved, but is

plainly visible ; the mature cone, grey and glossy, clings tightly

to its stem, it can scarcely be removed therefrom without tearing

off a shell of bark adhering to the nasal scales ; when wrenched
off it shows a portion of its curved foot-stalk that has been
embedded in the growing stem.

A very similar habit may be observed in P. insignis. Should
not the cones of P. tuberculata and those of other species showing
a similar habit, be described rather as apparently sessile than as
"quite sessile " ?

It may be mentioned that here P. tuberculata bears cones
not only on the stem and main branches, but also on the soft

green shoots of the outer branches, this would in part account for

the foot-stalks becoming embedded in the growing bulk of the
shoot.

P. insignis here bears cones of longer dimensions than those

given by the authors before named ; five specimens measiure

rather over seven inches in lengfth, with a circumference of eleven
inches.

Heredity.—One of my sons returning from a visit to the
Chatham Isles, brought back with him a young pup of a famous

colly breed. As soon as it was grown enough to run about it

displayed an unusual excitement in the presence of horses by
jumping upwards repeatedly towards their heads. As this triek
or vice was unknown or unpractised by any of our dogs, it was,
of course, soon remarked. On inquiry of a Chatham Island
settler, I found this was a common trick in the colly family
" Bell " sprang from j so Bell faithfully held to the habits of her
race.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The following programme of the Natural Science Courses in
Trinity College, Dublin, may be of interest to our readers :

—

In the Junior Sophister year natural science is represented by
two courses—one in zoology, the other in botany. Students
attending a course of lectures in natural science are examined
three times during the term on the subjects of the lectures, and
no student is allowed credit for his attendance who does not
answer sufficiently. In the Senior Sophister year natural
science is represented by one course in geology. In each term
examinations are held of those students in the Junior and Senior
Sophister classes who are qualified to become candidates for
honours. At the Michaelmas examination in the Junior Sophister
year prizes of 4/. and of 2/. are awarded by the Board, on the
recommendation of the Honour Examiners, to the best answerers
among the candidates. At the Hilary and Trinity examinations
of the Junior and Senior Sophister years honours without prizes

are awarded—of which honours there are two ranks. At the
Michaelmas examination of the Senior Sophister year, examina-
tions for Moderatorships are held. The Senior Moderators
receive gold medals, and the Junior Moderators silver medals,
which are given to them publicly before the University, by the
Chancellor, at the commencements, when they are admitted to

their degrees. The First Senior Moderator receives a large gold
medal if specially recommended by the Court of Examiners.
The subjects of examination for the Moderatorships in natural

science are the following, each of which has equal weight :

—

I. Physical Geography, Geology, and Paleontology. All the
ordinary and honour coiurses of the Sophister years. A limited

course to be announced each year. Course for 1879 :—The
Silurian Period, 2. General and Physiological Anatomy. A
limited course to be announced each year. Course for 1879 :

—

Circulation and Respiration. The Circulatory and Respiratory
Organs in Mammals. The Respiration and Assimilation in

Plants. 3. Zoology and Botany. All the ordinary and honour
courses of the Sophister years. A limited course to be announced
each year. Zoological Course for 1879 :—The Non-PlacentaJ
Mammals. Botanical Coiurse for 1879 '•—The Fucoids. The
Professors of Zoology, Botany, and Geology, give each a course
of demonstrations and a course of lectures in each term, espe-
cially meant for Junior Sophisters. The Museum of Compara-
tive Anatomy and Zoology is open, under the superintendence
of the professor, to all students, to whom every facility is given
for the prosecution of their studies. For the purposes of study
fresh specimen of plants are, under the superintendence of the
professor, to be had by the student from Mr. Frederick Moore,
at the College Botanical Gardens, at Lansdowne Road ; and a
large number of mounted specimens of cryptogamic plants are
also to be seen and examined in the herbarium. The Museum
of Geology and Palaeontology is open to the students attending
the course.

The Science and Art School of St. Thomas' Charterhouse
Institution, Goswell Road (the largest in the United Kingdom),
under the direction of the vice-chairman of the London School
Board, commenced a new term on Monday evening the 6th inst.

Since the commencement of the present session upwards of 600
of our elementary school teachers of London have taken advan-

tage of the privileges offered by the classes. The attendance at

the classes for experimental work in chemistry and physics has

been very large.

SCIENTIFIC SERIALS
Journal of the Franklin Institute, November, 1878.—Some

time ago Prof. Thurston invented apparatus for re-determining
the coefficients of friction of lubricated surfaces, and the laws
governing such friction, for a wide range of temperatures, pres-

sures, and velocities. The machines have been in use about five
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years, and have furnished much useful information, some of

which is here embodied in the opening paper.—Mr. Cooper
investigates the driving power of leather belts.—Prof. Chase
gives a series of verifications and confirmations of astronomical

hypotheses and predictions, and a brief statement of the prin-

ciples on which they are based.

Journal de Physique, November, 1878.—In a contribution to

the theory of vowels, M. Bourseul, after pointing out that there are

really as many distinct vowels as there are pitches of sound proper

to the mouth, eniunerates the vowels (ten in number) which he
uses in speaking French. On examining the sounds of the

mouth-cavity which correspond to them (apart from absolute

pitch), he finds they fall into two divisions, one being in perfect

accord with do major [mi, do, sol, mi, do), the other with re (fa,

si, re, fa, si). This confirms in an unexpected way a principle

discovered by the philologist, M. Roehrig, in 1848. He noted
the marked difference, or rather antagonism, of certain con-

sonants and certain vowels, and he arranged the latter in

two di-tinct classes, one comprising a, o, ou, the other /, eu, u.

"When studying the Tartar and Finnish tongues, he remarked
that the vowels in a word of Tartaro- Finnish idiom were
invariably of the same class. The derived languages have
undergone alterations, whereby the traces of this original prin-

ciple gradually disappears, stiU it may be recognised.—With
regard to vibratory forms of liquids on circular metallic

plates, M. Decharme finds that the widths of the striae are

inversely proportional to the square roots of the numbers of
\'ibrations of the corresponding sounds,—Prof. Crova explains

his important mode of comparison of the radiations emitted by
calorific and dark sources ; and in their continued paper of

exi-)erimental researches on magneto electric machines, MM.
Mascart and Angot take up mixed machines, i.e., those com-
posed of magnets and electro-magnets.

December, 1878.—M. Deprez here describes the way in which
he solves a problem relating to the work of steam in locomotive
cylinders, viz., to trace, at a distance, a curve whose abscissae

and ordinates are respectively proportional to the path traversed
by the piston and the pressure exercised by the steam on the
piston. The solution rests on two principles—(i) Giving the
sheet of paper (for the cmrve) a motion rigorously proportional
to that of the piston ; (2) Measuring at a certain point and instan-

taneously, the pressure of the steam on the piston.—M. Terquem
communicates a paper on the use of plane liquid sheets (from
bars and connecting threads) for experimental demonstration and
measurement of the superficial tension. The determination in

this way agrees with that by observation-of the ascent of liquid

ia a capillary tube, whereas the process of counting drops gives

perceptibly higher numbers.—M. Mace da Lepimay studies

mathematically the subject of potential in electrodynamics and
electromagnetism.

Verhandlunqen des naturhistorischen Vereines der preussischen
Rheinlande und Westphalens, thirty-fifth year, vol. v. part i.

(Bonn : Max Cohen and Son, 1878.)—Dr. Franz Leydig, herpe-
tological reminiscences of Roesel von Rosenhof. Roesel was
bom in Niimberg, 1705, and died there in 1759, and he wrote
on amphibian reptiles, insects, Crustacea, and spiders, worms
and polyps, rotifers and infusoria.—Dr. Forster, a short mono-
graph of some parasitical hymenoptera, in which many new
genera and species are described.—P. Hesse, contribution to the
molluscan fauna of Westphalia.—Dr. Theodor Wolf, on Coto-
paxi and its last eruption on June 26, 1877, with two plates.

—

Dr. A. von Lasaulx, contribution to a knowledge of the igneous
rocks (Emptiogesteine) in the districts of the Saar and the
Mosel, with two plates.

Reale Istituto Lombardo di Scienze e Lettere, Rendiconti, vol. xi,
fasc. xvi. xvii.—This contains reports connected with the award
of prizes, announcement of subjects for new prizes, &c.

Fasc. xviii.—On the integration of algebraico-differential
equations of the first order and degree by means of linear func-
tions, by Prof. Casorati.—On the dominant diseases of vines,

I

by Drs. Garovaglio and Cattaneo.

SOCIETIES AND ACADEMIES
London

Royal Society, December 19, 1878.— «' On the Chemical
Compofition of Aleurone Grains," by S. H. Vines.
In the first part of the paper an account is given of some ex-

penments confirming those of Weyl {Zeitschr. f. physiol

Chemie, Ed. i.), which show that the reserve-proteids are stored
up in the seeds of the blue lupin in the form of globulins
(vitellin and myosin), and that the conglutin extracted from
them by Ritthausen is a product of the alteration of these
globulins by the reagents used in the process of extraction. Mr.
Vines' micro-chemical observations further show that these
globulins constitute the aleurone-grains.

In the second part Mr. Vines points out that, in addition to

the globulins, the aleurone-grains contain a proteid which is

soluble in distilled water. Such a solution of this substance
does not become turbid in boiling; it gives a precipitate on
the addition of a drop of nitric acid, soluble in excess ; it

gives the xanthoproteic and Millon's reactions ; it gives an
immediate precipitate with acetic acid and potassic ferro-

cyanide ; and it gives a bright pink colour when treated with
excess of strong caustic soda on the addition of a drop c5f

dilute solution of cupric sulphate. This substance does not
dialyse. These properties show that it belongs to the group of
the peptones, and that it most resembles the a peptone of
Meissner, or, adopting Kiihne's nomenclature, hemialbumose,
a name which may be provisionally applied to this substance
also. The discovery of this substance is of interest in connec-
tion with the researches which have been made during the last

few years into the existence of peptic ferments in the seeds and
other parts of plants.

Linnean Society, Dec. 19, 1878.—Prof. Allman, president,

in the chair.—A note on South African orchids, by W. Mansell
Weale, was read by the secretary, and a series of drawings
illustrating the above, and also other plants from the same
region were likewise exhibited on the part of Mr. Weale. He
points out that the supposed generic characters of Mystacidium
and Polystachyon, founded on the *' two-legged" caudicles of the
pollinia, are fallacious.—In a short paper consisting of a descrip-

tion of some rare shells, by Mr. Sylvanus Hanley, Melania
Limborgi, from British India, and Leftotnya fraz'tda, of un-
certain habitat, were specially referred to as being unusual in

several respects.—An interesting communication on the relations

of Rhabdopleura was made by the president.—Messrs, F. M.
Campbell, J. L. Hamilton, and J. J. McAndrew were elected

Fellows of the Society.

Entomological Society, Dec. 4, 1878.—Mr, H. W. Bates,
F.L.S., F.Z.S., president, in the chair.—The following elections

took place : Mr. T. P. Newman as a Member, and Mr. J. Walker,
R.N., as a Subscriber.—Mr. Stainton exhibited a series of speci-

mens of Glyfhipteryx schanicolella taken by Mr. Threlfull near
Witherslack.—Mr. Wood Mason exhibited and made remarks
upon a stridulating beetle belonging to the Rutelidce.—Prof.
Westwood exhibitai some insects and diagrams illustrative of
so-called, monstrosity, and contributed remarks thereon.—Mr.
McLachlan exhibited a series of cases of the larvae of Trichop-
terous insects forwarded to him by Dr, Fritz Miiller of Santa
Catharina, Brazil, one of which, Dr, Miiller stated, had the
peculiar habit of liN-ing on trees in the water that collects

between the leaves of Bromelia, in which tadpoles, the larvae of
dragon-flies and other aquatic animals were also to be found.
Mr. Bates stated that rain-water collects at the bases of the
leaves of these plants and remains there for nine months out of
the twelve. Dr. Miiller had also forwarded a photograph of a
number of cases which he considered to belong to some species

of Hydropsychidce, and in his own words, "make a funnel-

shaped entrance to their houses with a net of which no spider need
be ashamed." In reference to the opinion of Dr. Miiller as to

the homologies which appeared to exist between the neuration of
various Lepidoptera and that of Trickoptera, Mr. McLachlan
expressed his own belief that in a linear arrangement the orders

Lepidoptera and Trichoptera should not be widely separated,

—The Rev. A. Eaton exhibited a piece of " Kimgu cake
"

from Lake Nyassa district, where, according to Livingstone and
others, it is used extensively as food by the natives, who manu-
facture it from large quantities of a minute insect, conjectured to

be a species of Ephemeridce. From an exhaustive examiaation,

however, Mr. Eaton found it to be a minute representative of the

Culicidte, probably belonging to the genus Corethra. In con-

nection with the subject of insect-food as used by man, Mr.
Distant remarked, he had learned from Mr. Chennell that

Erthesinafullo, a very common eastern hemipterous insect was
largely eaten by the Naga Hill tribes of North-eastern India.

—

Mr. Meldola in reply to some queries forwarded to him, as to

the chemical composition of the bodies of insects, remarked that
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the chitine, vhich comprised the horny external portion of the

bodies of insects had been shown by analysis to contain about

6 per cent, of nitrogen ; and as regards phosphates, Mr. Wm.
Cole had burned some insects and found phosphoric acid in the

ash.—Mr. Waterhouse forwarded for exhibition a living Cnrailio,

found in an orchid house at Windsor, which was identified as

one of the Calatidridce.—The Secretary read the report of the

sub-committee appointed to consider the communication from
the Board of Trade regarding the ravages of Anisoplia anstriaca

at Taganrog.—Mr. Butler communicated a paper on a collection

of Lepidoptera from Cachar, North-east India.

Photographic Society, December 10, 1878.—^James Glaisher,

F.R.S., in the chair.—Papers were read, by Henry Cooper on
a really reliable dry-plate process, by L. Warnerke on a case of

the destruction of the latent image on washed emulsion, and its

restoration, by W. Willis, jun., notes on the platinotype process,

and by Edwin Cocking on the subjective and objective of pic-

torial photography.—Mr. Willis, in demonstrating his new
platinum process, stated that ferric oxalate is sensitive to light,

and then becomes ferrous oxalate ; this, when dissolved in a hot

solution of potassic oxalate, reduces the metal from chlorides

and other salts of platinum. A sheet of paper is coated with a

solution of ferric oxalate and potassic chloro-platinite, and
then exposed to light under a negative ; this produces a visible

brownish ferrous image ; it is then floated for a few seconds

upon a hot solution of potassic oxalate and potassic chloro-

platinite, the ferrous image becomes dissolved, and the com-
bination thus formed reduces the platinum salt and forms the

ultimate picture in metallic platinum.

Vienna
Imperial Academy of Sciences, November 14, 1878.—

The following among other papers were read :—On a meteoric

stone which fell at Dhulia, Hindostan, in November, 1877, by
Dr. Brezina.

November 21, 1878.—On the behaviour of halogen deriva-

tives of aromatic bodies towards water and lead oxide, by Pro-

sessors Lippmann and Schmidt.—On the Clintonite group, by
Prof. Tschermak and Herr Siporz.—On the meteorite fall of

Tieschitz, by Prof. Tschermak.

Paris
Academy of Sciences, December 30, 1878.—M. Fizeau in

the chair.—The following papers were read :—Reply to M.
Berthelot, by M. Pasteur. M. Trecul made some observations

on the subject.—Borings undertaken by M. Roudaire, in view of

the formation of an interior African sea, by M. de Lesseps. M.
Roudaire writes on December 11, 1878, that having reached a

depth of 18 metres, nothing but sand and water had been met
with (no rocks). An explanation is offered of the exceptional

tide of 2"5om. in the Gulf of Gabes.—M. Daubree presented a

map of the itinerary of Prof. Nordenskjold in the glacial sea of

Siberia, from August 7 to 27 last.—M. Cahours presented the

three first vols, of tlie fourth edition of his treatise on general

elementary chemistry. He indicates the additions and alterations

made.—Report on the diplograph of M. Recordon, and his

apparatus for use of the blind. This diplograph enables the

blind person to produce ordinary writing and a seeing person to

produce mechanically the characters the blind person can under-

stand. It consists chiefly of two discs carrying respectively the

signs and characters, and which are simultaneously applied

to two sheets of paper, impressing the letter recognised by touch

or by sight. M. Recordon is making a musical diplograph.-—

Harmotome and stilbite, by M. Gaudin. This is a study in

atomic composition and arrangement (the two minerals contain 1 79
and 175 atoms respectively).—On electrochemical actions under

pressure, by M. Bouvet. The decomposition of water by a current

is independent of pressure. The quantity of electricity neces-

sary to decompose a given weight of water is sensibly the same,

whatever the pressure at which decomposition occurs. Oxygen
and hydrogen, whatever the pressure, are liberated with equal

facility, and there are no secondary phenomena causing recom-

pasition, &c.—On the decomposition, at ordinary temperature,

of an alkaline silicate by a salt of alumina (artificial hydrophane),

by M. Monnier.—Determination, by M. Eylden's method, of

the motion of the planet 103 Hera, by M. Callandreau.—On an
interpretation of the imaginary values of time in mechanics, by

M. Appell.—On an intuitive law according to which is distri-

buted the weight of a solid circular disc, supported by an elastic

horizontal base, by M. Boussinesq. The charge supported by
each element of the base is that which would be directly over

this element if we supposed the total charge distributed uni-

formly over the convex surface of a hemisphere, having the same
base as the disc.—M. Joubert acknowledged M. Bccquerel's
priority in the experiment of magnetic rotation of the plane of
polarisation under the earth's influence. The account had
escaped his notice.—On a very precise way of observing the
contact between the mercury and the ivory point in the basin in
Fortin's barometer, by M, Goulier. The author has adopted a
method similar to that indicated- by M. Le Chatelier many years
ago.—On the use of the telephone and microphone for scientific

researches, by M. Hughes. This shows how delicate a means of
observation these two instruments afford in researches relating to
very weak currents, such as those from movement of a magnet
before a helix. Several experiments are detailed.—On a new
electric lamp, by M. Ducretet. The chief feature of this is the
use of a column of mercury in which are immersed one or several
crayons ; the difference of density produces a thrust, which brings
the crayons constantly and regularly to their point of application in

proportion as they are consumed. One part of them becomes incan-
descent. An equal resistance in the circuit is insured, whatever the
length and consumption of the crayons.—On the existence and con-
ditions of formation of oxide of nickel, Ni304, by M. Baubigny.
—On the nitrates found in beets and some other roots, by M.
Barral. The greatest quantity of nitre per cent, of dry matter is

found in the largest beets, and also in those that have least sugar.

Beet is thus often given injuriously to cattle. In carrots, potatoes,

and hay, i cc.(at the most) of bioxide of nitrogen was got in treating

5 to 10 grammes of dry matter, whereas for various beets the quan-
tity never came below 14 cc.—Inertia of derivatives of chromium
compared with the action of vanadium on salts of aniline in

presence of chlorates in printing with aniline black, by M. Witz.
—Analysis of raw sugars and saccharine matters ; determination
of water and all salts with mineral bases and organic acids, by
M. Laugier.—On the harmlessness of borax in conservation of
meat, by M. de Cyon. In M. Jourdes' process the borax is

sprinkled lightly on the surface, and the meat retains its nutri-

tive value. Prof. Panum, of Copenhagen, has proved the

innocuity of borax and boric acid in meat-preserving.—Re-
searches on the physiological action of mati, by M. Couty. It

excites only, or at least primarily, the sympathetic system in

those organs that are most independent of the nerve-centres ;

such as the intestines, the bladder, the accelerating nerves of the

heart.—Poison of serpents, by M. Lacerda. The poison of

certain serpents contains figured ferments showing remarkable
analogies to bacteria.—On the function of chlorophyll in green
Planaria, by M. Geddes. The gases they give off" in simlight

contain 45 to 55 per cent, of oxygen, the rest nitrogeii; hardly

any carbonic acid.—Geological observations on Majorca and
Minorca, by M. Hermite.
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A SCOTTISH METEOROLOGICAL MOUNTAIN
OBSERVATORY

IT is the opinion of those best versed in meteorological

science, that much valuable information regarding

the constitution of the earth's atmosphere, and the laws

which determine the changes in the atmosphere, is to

be obtained by observations at elevated stations. To
quote the words of the distinguished French philo-

sopher, Biot :
" It is in the high regions of the air

that meteors are formed, rain, snow, and hail. There

the thunder rolls and the lightning traces its furrows.

There the aurora displays its plume of light, and the

aerolite shines and bursts. There are the upper currents

which chariot the clouds. It is to these elevated regions

that the inquirers of meteorological science ought to be

directed."

For want of permanent stations at high levels, attempts

have been made to explore the upper regions of the atmo-

sphere in balloons. In the year 1862, Mr. Glaisher—at

much personal peril—accomplished about thirty ascents

with instruments which enabled him to ascertain with

some precision the aerial temperature, humidity, clouds,

and other phenomena, up to a height of several miles.

More recently, Tissandier, in France, made twenty-four

ascents in balloons, also with the result of "obtaining

valuable information on these points. Since February.

1877, Secretan, an enterprising optician in Paris, has

been sending up small exploring balloons, for ascertaining

the height of clouds and the direction of the aerial

currents up to about 1,200 metres.

The value of the data obtained by these casual explora-

tions has led meteorologists to a more systematic study

of the upper regions of the atmosphere.

Thus Dr. Hildebransen^ of Upsala has been devoting

himself to a study of clouds, to ascertain their altitude,

movements, and shapes at different seasons ; and he has

recently issued a circular to meteorologists in other

countries, pointing out the importance of the inquiry, and

inviting co-operation.

It has been recently discovered in France, by observa-

tions at the Montsouris Observatory, that chist of various

kinds is at most seasons of the year floating in the atmo-

sphere, consisting of spherules so minute as to be dis-

cernible only by the microscope or by chemical tests :

and that which so floats is not always the same in the

higher as in the lower regions of the air. The bearings

of this new information on epidemics affecting both

animal and vegetable life is awakening much attention

among continental physicists.

These remarks refer to the information afforded by
meteorological observations at high stations regarding

I the constitution of the atmosphere or the ingredients

existing in it. But there is another use to which high-

i
level stations can be and are applied, viz., to furnish early

mtimation of changes in the weather. It appears from
he observations made at the high-level stations of the
scotch Meteorological Society, that changes of tempera-
ture take place in the upper regions from twenty-four to

hirty-six hours sooner than in the same district at

Vol. XIX.—No. 481

ordinary low levels. Lately Prof. Loomis has been com-

paring the observations made at high-level and low-level

stations in America, and he finds a considerable differ-

ence, not only in the speed and direction of the wind, but

even in the barometric pressure.

In these circumstances it is not surprising that scientific

meteorologists in all countries should in addition to low-

level stations have made strenuous efforts to obtain also

stations at high levels, and that they have been to a large

extent successfuL Thus in France two meteorological

stations have lately been formed on the Puy de Dome
and the Pic du Midi, at heights respectively of 4,809 and

9^39 feet above the sea. In Austria Dr. Hann, one of

the ablest European meteorologists, with Government

aid, established a station in Upper Carinthia at a height

of 8,000 feet above the sea. There are three stations in

Italy, at heights respectively of 7,087, 8,343, and 8,360

feet above the sea, and a fourth is about to be established

on Mount Etna, at the Casa Inglese, at a height of 9,653

feet above the sea. In Switzerland there is a station at

the Hospice of St. Bernard, at 8,130 feet above the sea.

In the United States the meteorological station at Mount
Washington is 6,600 feet. Mount Mitchell 6,691 feet, and
at Pike's Peak (Colorado State), 14,216 feet above the

sea ; all of these stations were established by the Govern-

ment, which also supplies instruments and pays the

observers, who are soldiers.

Such being the state of matters in foreign countries as re-

gards high-level stations, what is the case in Great Britain ?

It is believed that in England the highest meteorological

station is 1,372 feet above the sea; and that in Scotland

the two highest are, respectively, 1,334 and 1,450 feet It

is matter of regret that in both England and Scotland
' there should not be stations at higher points, seeing tha:

there are in both countries favourable positions for such.

That regret has been repeatedly expressed by authori

ties to whose opinion some regard might have bee 1

expected to be paid. In February, 1877, the president o."

the English Meteorological Society, in his address to the

Society, pointed out that " the most obvious way of gain-

ing a clearer insight into the condition and movements o:

the gaseous envelope of the earth, is by the establishmen:

of observatories on isolated mountain peaks. The valu^^

of this arrangement had been practically recognise!

abroad, and might well be imitated on some of ou-

highest hills, such as Skiddaw in the north of England,

or on the western seaboard of Ireland or Scotland, where
their fitness as outposts, for giving early indications o

'

storms from the west, would soon be appreciated."

The suggestion of high-level stations has been r -

peatedly made by the Scotch Meteorological Societ /.

Thus, in July, 1875, the Chairman of that Society, aft:r

alluding to the value of the observations at the Americxi
high-level stations, observed that, so impressed was t :>

Society's Council with the importance of high-le.-i

stations, that, if funds were forthcoming, "probably t"-i2

ver}' first thing which the Council would endeavour to :' >

would be to establish stations on the two highest poi rs

of Scotland, viz., Ben Nevis on the west coast, and B : \

Macdhui on the east coast, and, by means of int :r-

mediate stations on the sides of these mountains, obtai ',

as suggested by Mr. Stevenson, vertical meteorologi : .i

sections of the atmosphere."
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Again, at a general meeting of the Scotch Society in

July, 1877, the Chairman, in his address, renewed his

reference to the desirability of a station on, at all events,

Ben Nevis, and mentioned that Lord Abinger, the pro-

prietor, having consented to the erection of a hut for the

purpose, "the Society's Council would readily establish

the station if it only had the requisite funds." Testi-

mony to the value of high stations has in like manner
been given by Mr. Robert Scott, the Secretary of the

Government Meteorological Department.

Mr. Scott was the first and principal witness examined

before the recent Government Meteorological Commis-
sion, and his opinion on the point of high-level stations is

shown by the following questions and answers :

—

Q. Has the Meteorological Committee felt it desirable

to have stations at some higher levels in Great Britain ?

A. Certainly they have.

Q. Have they thought of any particular plan ?

A. They have had no money for it.

Q. Have they thought of any place if they had money ?

A. I may mention Settle, because there is a telegraph

station there, a high-level station, about 1,000 feet above
the sea, on the borders of Yorkshire and Lancashire. If

ever we had 30/. a year to spare, we should like to have
a station there. It is found in cold weather that warm
weather sets in at the upper stations perhaps one or two
days before it comes down.

When such are the opinions which have been expressed

and brought before the country by authorities deserving

of respect and attention, it is hoped that the establish-

ment of high-level meteorological stations will be no

longer delayed. It is true that none of the moun-

tains in the United Kingdom are so high as in the other

countries above enumerated where high-level stations

have been and are about to be established. But on the

other hand the British Isles occupy a position more im-

portant for meteorological purposes than almost any

other European country, inasmuch as their westward

position enables British meteorologists to obtain the

earliest information regarding the great storms which

sweep across the Atlantic, and of which warning as soon

as possible should be given in Europe. Great Britain's

duty, interest, and credit as a nation concur therefore in

this matter ; and it is hoped that measures will soon be

taken to establish these high-level stations in the three

divisions of the United Kingdom, unless, in fact, we are

prepared to see the problems presented by the phenomena

of the higher air worked out in other countries.

COAL

Coal : its History and Uses. By Professors Green, Miall,

Thorpe, Riicker, and Marshall, of the Yorkshire Col-

lege. Edited by Prof. Thorpe. (London : Macmillan

and Co., 1878.)

I
SHALL be much surprised if this composite little

volume fails to attract the attention of many students

of nature, but especially of such persons as are practically

connected with coal, either as students, as proprietors, or

as workers. The five professors of the Yorkshire College

of Science who have combined to produce the volume

are men thoroughly competent to deal with the portions

of the subject which they have severally undertaken, and

the result of their labours is a book at once picturesque

and scientific.

Prof. Green commences the work by two chapters on
the geology of coal. After dealing with the general

phenomena of the deposition of sandstones, shales, and
limestones, he proceeds to examine the special features

of coal and the probable conditions attending its forma-

tion. In doing so he grapples with the peculiar questions

connected with the well-known lamination of coal and the

alternation of the brittle, lustrous, bituminous layers with

those of the so-called mother-of-coal or mineral charcoal.

This subject of course raises the question of the origin of

these two elements—a question which still presents

curious and unsolved difficulties. The mineral charcoal

chiefly consists of cubical fragments of bark mingled with

some vascular or woody elements of plant-stems. Prof.

Green correctly points out that " the woody character of

this mother of coal is palpable even to the unaided eye,"

further adding " that it is possible, in some cases, to say

what the plant was of which they (/.^., the fragments of

charcoal) originally formed a part." I am afraid that

this latter feat is not easily performed. The vascular

tissues which we chiefly find in this mineral charcoal

are not those seen in Lepidodendron and in Sigil-

laria. The absence of the latter structures is one of the

facts not easily explained. The vessels forming the

ligneous zones of these two representatives of the

carboniferous flora are always of the barred or pendo-

scalariform type. The dominant element in the mine-

ral charcoal consists of the various modifications of

cellular tissue found in the bark of these, and many other

unrecognisable, plants, but the vessels are mainly of the

reticulated type. They closely resemble the vascular

elements found in some Calamites, in most Asterophyl-

lites and Sphenophylla, and in all the known Lygino-

dendra. Whether the barred vessels of the Lycopodea-

ceous plants did not form a part of the vegetable mass

converted into coal, or whether, being there, they were,

bituminised more readily than others, is not easy to say.

I am inclined to believe in the latter explanation ; any-

how, I have as yet failed to find a solitary fragment of

one of these barred vessels in the mineral charcoal. A
fragment of American coal, sent to me many years ago

by that distinguished microscopist, Dr. Bailey, of West

Point, consisted wholly of numerous layers of similar

reticulated vessels which had not undergone bituminous

disintegration. The laminae of mineral charcoal alter-

nate with those of the more bituminised coal with great

irregularity ; in some specimens they are distributed in

about equal quantities, in others thick bituminous layers

separate the charcoal layers very widely. Whatever the

agency may have been that brought about the result, this

lamination shows that, in most instances, there have

been irregularly recurring periods when innumerable,

perfectly carbonised, but only partially disorganised,

fragments of certain decaying stems were strewed over

the surfaces of those portions of the vegetable mass

which became converted into the more bituminous

laminae of the coal. In other cases I find no difficulty in

seeing the charcoal intermingled with, and actually under-

going conversion into, the bituminous condition, whilst

interposed layers of perfect macrospores have under-

gone no such conversion. The charcoal fragments are
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precisely such as we see when an old post, or the stem of

a dead tree, undergoing decay, is breaking up into small

cubical or rectangular pieces, and which would float

freely upon the surface of an overflowing current of

water.

My present impression is that these charcoal layers

have originated in the decay of aged stems, such as have

produced the "pot-stones '' and "pot-holes" common in

our coal-mines. The wood and the greater portion of

the bark would accumulate, in a fragmentary state,

within the hollow cylinders of the less easily destroyed

bast-layer of the bark of such stems, until some recurring

flood converted the damp ground into a temporary shal-

low lake, filling all these cylinders with water, when all

such fragments would speedily float out, leaving the

empty cylinders to be occupied by the sands and clays

by which they are almost always permanently filled.

The displaced vegetable fragments would swim freely for

a time, diffused widely over the surface of the waters,

but, as the latter subsided, they would settle down upon

the layers of more completely disorganised vegetable

soil, which, being already damp and soddened, would be

likely to remain undisturbed by the temporary and

sluggish currents that would exist where a forest-covered

swamp was thus overflowed.

Prof. Green appears to balance very fairly the respec-

tive measures in which reproductive spores and the

merely vegetative portions of the Carboniferous plants

have contributed their quota to the carbonaceous mass.

At the same time, much more work remains to be

done before our theories on this subject can be regarded

as wholly satisfactory.

The chief point in Prof. Green' s work which I should

be disposed to criticise is his map representing the

probable distribution of sea and land during the carboni-

ferous age. We are so ignorant of the extent to which

denudation has affected vast geographical areas, that all

such attempts appear to be inevitably hypothetical. At
the same time Prof. Green's reasonings on the subject

are extremely plausible and ingenious.

The third chapter of the volume is devoted to the coal

plants -especially to the two types of Calamites and
Lepidodendron, with the near relative of the latter, the

Sigillaria. Since this portion of the volume is avowedly

based upon my own memoirs, criticism of any kind would

be out of place here. I would only observe that Prof. Miall

appears to have reproduced my notions, be they right or

wrong, with great accuracy. I may, however, observe

here that one of the points for which I have so long

contended, in opposition to my French friends, viz., the

close identity of Asterophyllites and Sphenophylla, has
just received unanswerable confirmation. Herr von
Stur has obtaitied both these types of foliage tipon one
single plant, the former being the ordinary vegetative

foliage, and the latter the whorls of leaves belonging to
the fruiting branches.

In the fourth chapter we find Prof. Miall upon his own
ground. In it he deals with the animals of the coal,

measures, to the history of many of which he has made
such valuable contributions. The chapter affords a rich

illustration of the progress which the animal palaeontology
of the coal-measures has made during the last half
century. Within that period Dr. Hibbert first called

attention to the large teeth and bones of the Burdie-house

limestone. It was only in the third decade of the century

that we began to find scanty fragments of similar objects

in the Ardwick limestones of Manchester, and it was at a

yet later period that the Wigan Cannel was found to be

rich in remains of similar objects. How changed this

portion of our knowledge now is the reader of Prof.

Miall's interesting chapter will readily learn. Prof. Miall

wisely explodes the baseless notion of an atmosphere

ladened with a superabundance of carbonic acid—existing

during the Carboniferous age—a notion which still reap-

pears in some geological works, but which rests upon no
probable foundation. On the other hand he very correctly

shows the importance of studying the fishes of the Car-

boniferous rocks when attempting to classify these rocks

by the light of their animal remains. He points out the

rarity of the Carboniferous Ganoids in the mountain lime-

stone contrasted with the comparative abundance of

the Elasmobranchs—a statement which every geologist

familiar with these rocks will readily confirm, and he
shows also how difficult it is to determine between the

several influences of marine and fresh-waters in producing

the Carboniferous beds. At the same time, fully admitting

the correctness of Prof. Miall's statement that the Ganoids
become proportionately more numerous as we ascend

from the limestone to the newer beds, the Elasmobranchs

in the upper coals of Lancashire and Yorkshire are far

more numerous than in any known estuarian or fresh-

waters at the present day, and consequently they place a

great difficulty in the way of our regarding the upper Car-

boniferous, sedimentary deposits as being absolutely due
to fresh water. Prof. ^Sliall admits that his conclusions

on this point compel us to admit "the supposition that the

Elasmobranchs were more largely fluviatile than in any
other periods." On the other hand, seeing how largely

the noble ganoids of the Permian, Liassic, and Creta-

ceous ages were undoubtedly marine, it may be as readily

contended that the Carboniferous Ganoids were marine
as that their Elasmobranch companions were fresh-water^

In the fifth and sixth chapters the chemistry of coal is

dealt with. For this portion of the work I presume we
are wholly indebted to Prof. Thorpe and his auxiliaries

in his Leeds laboratory'. This portion of the work is of

high interest. Dr. Thorpe has made numerous new
analyses, and amongst other matters he has endeavoured
to throw further light upon the question first raised by
Prof. Huxley, viz., the true influence of Lycopodeaceous-
spores in producing the bituminous portions of the coaL
But though Prof. Thorpe's researches into this question

are highly interesting, the problem is far from solved

;

hence I believe he proposes to carry out a further series

of analyses, in the hope of throwing further light upon
this obscure but important subject. Space does not

admit of my referring to the numerous other chemical

aspects of coal which Prof. Thorpe so carefully records.

The four remaining chapters deal respectively with

coal as a source of warmth, a source of power, and with,

what is commonly called the coal question ; in the two

latter chapters, ground gone over by Prof. Jevons, some

years ago, is again traversed by Prof. Marshall. To
attempt to criticise these latter chapters would be pre-

sumptuous on my part, still I cannot quite accept Prof.

Marshall's conclusions that what he calls "physical
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waste " in contradistinction to " commercial waste,"

should be allowed to go on. If his argument is a sound

one, a tenant is justified in only getting such coal as is most

cheaply obtained, and in leaving buried in the bowels of

the earth, unattainable by future generations, valuable ma-
terial merely because the getting of it would involve more
cost than would attend the raising of coal from thicker

and more cheaply workable seams. When a tenant rents

all the coals under a given acreage of ground his interest

in the property is temporary and limited. It is therefore

to his interest to raise only such coal as can be most

cheaply raised in the shortest space of time. It is not

necessary that the raising of the coal which he thus

abandons should involve an actual loss to the tenant. It

is enough for the argument that he would have to raise

it at a diminished profit, which he wiU certainly not do if

he is permitted to devote the same time and labour to

such coal as will leave him more profit. Of course free-

dom of trade and labour suggest that a man should be

allowed to pursue the course most profitable to himself,

but seeing the vital importance of our coal supply to our

existence as a manufacturing nation, it does appear to

me that the coal-raiser should be prevented by the lord

-of the manor primarily—or, if he fails to do his duty, by

the legislature—^from thus wasting the chief instrument

in the production of our national wealth—even if such

interference involved some reduction of his profits, or of

some addition to the price of coal.

I need not say more to show the interesting character

of the contents of this unpretending volume. It is most

creditable to its authors, and I shall be much surprised if

its merits do not meet with a wide recognition.

W. C. Williamson

ASCENSION
Six Months in Ascension; an Unscientific Accoicnt of a

Scientific Expedition. By Mrs. Gill. (London : John

Murray, 1878.)

THOSE who know anything of Ascension will wonder

how on earth any one could find sufficient material

during even a six months' stay to write a volume of 300

pages upon it. We doubt if any one but a lady

circumstanced as Mrs. Gill was could have made a

readable story out of the barren materials to be

found on this land-ship of an island, as it really is,

to all intents and purposes; and she has managed

to write a thoroughly interesting narrative. If every

scientific worker were as fortunate as Mr. Gill in having

so sympathetic a companion and coadjutor to tell all the

circumstances of his work, the world might think a great

deal more of those apparently dry figures and easily-

expressed results, which seem to have no touch of nature

about them. To those who see only the scientific side

of the matter, it may seem a very simple and very

pleasant thing to watch the stars night after night ; let

such read Mrs. Gill' s book, and perhaps they will have

more sympathy and perhaps a little pity for astronomers

sent on scientific expeditions to remote islands.

Mr. Gill, as many of our readers will remember, spent

the last six months of 1877 on the Island of Ascension

for the purpose of observing Mars in opposition, an

opportunity occurring then such as would not occur again

during the century. Lord Lindsay lent his celebrated

heliometer, the Astronomical Society granted 500/., and
the Admiralty did all in their power to make Mr. Gill's

sojourn on Ascension as pleasant and successful as pos-

sible. In an introductory chapter Mr. Gill gives an

exceedingly interesting sketch of the principal previous

attempts which have been made to measure the distance

of the sun, and the results that have been come to with

regard to that hitherto rather inconstant " constant."

The perusal of this chapter will not only be instructive

to the general reader, but must greatly increase the in-

terest of the subsequent narrative, showing as it does the

important results that depended on the success of the

expedition, the human side of which is so graphically

described by Mrs. Gill. She herself gives a brief but

very successful explanation, in popular language, of how
the sun's distance is measured.

As outgoing vessels seldom touch at Ascension, the

expedition, consisting of Mr. and Mrs. Gill, with their

heavy baggage, were detained for some time at St.

Helena, a detention which both seem to have enjoyed.

Mr. Gill succeeded in finding what he, with considerable

probabihty, surmises to have been the site of the obser-

vatory used by Halley, in 1677, to observe the transit of

Mercury, and make his catalogue of southern stars.

They of course saw all the lions of the island, and Mrs.

Gill's descriptions are so clear and fresh that even those

who have read much about St. Helena will find in them

much to interest. Even when Ascension was reached, it

was no easy matter to land through the great "rollers
"

which are so characteristic a feature of some Atlantic

islands. We hear a good deal about these puzzling

phenomena, which are so difficult to account for, but

which Mrs. Gill is inclined to think are probably due to

the cause suggested by Capt. Evans. That keen-sighted

hydrographer thinks these rollers are probably the far-

reaching result of the breaking-up of the continents

of ice in the Antarctic regions, miles and miles

of which break off, and, plunging into the sea,

give rise to huge submarine waves, whose strength

is not expended even when they reach Ascension

and St. Helena, Mrs. Gill's description of life in

Ascension, and especially of the life of the "expedition,"

is given with a good-natured and graphic pencil. At first

the observatory was established on an admirable piece of

ground at George Town (or "Garrison," as it is called on

the island), on the West Coast, where a very nice cottage

was allotted to the astronomer and his wife. Her house-

keeping difficulties are amusing enough to read of, though

at first awkward enough to one unaccustomed to garrison

or rather naval life. Ascension is to all intents and

purposes one of her Majesty's ships at anchor, and ever>-

thing is conducted exactly as on shipboard. All food and

drink are served out at fixed time as rations, and as

supphes are at all times Umited, there is ample room for

economical management, and little room for luxury and

extravagance. The new-comers soon became accustomed

to the routine of the land-ship, and after a day or two got

comfortably settled in their cottage, and had the helio-

meter and other instruments most satisfactorily located

on their solid asphalte floor. But, unfortunately, this

happy state of things was not without a cloud—a real

genuine cloud—which threatened to frustrate the great

object of the voyage and all the preparations. This
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cloud persistently hung over the island and prevented

anything like satisfactory observation, and had it not

been for Mrs. Gill's pluck, failure might have been the

result. It occurred both to her and her husband that the

cloud was only local, and to prove the truth of this sugges-

tion, Mrs. Gill undertook a journey along the coast,

starting about midnight, over great cinders and deep

rifts, to a point ahnost four miles south. The supposition

proved true, and amid many difficulties the observatory was
dismounted, and the instruments 'removed to the south-

west of the island, to a small inlet christened Mars Bay,

in memor}' of the expedition. But what a change from
"Commodore's Cottage," as the "Garrison" residence

was called. Ascension is an extinct volcano, and it is

now little more than a huge mound of cinders and dust.

On such floor did Mr. Gill pitch his tent, and on such

a base had he to erect his delicate instruments. The
discomforts attending his surroundings knocked him
completely up, but with the help of Mrs. Gill and the

doctor he was set on his feet again, and by the ministrj'

and companionship of the former the encampment was
made tolerable. Fortunately after all these hardships

and trials and doubts as to weather, the obser\-ations

at the critical time were completely successful, as were
a long series of subsequent comparisonj observations.

The captain of the island and his subordinate officers

deserve the greatest credit for the assistance and sup-

port which they gave to the enthusiastic astronomer and
his ever-helpful and cheerful wife. After the real work of

the expedition was completed Mr. and ]Mrs. Gill made
several excursions over the tiny island, and with the ex-

ception of an oasis on the summit of the " mountain," the

island seems dreary in the extreme, and Mrs. Gill failed

to find the neat square gardens and paved streets seen by
Sir Wyville Thomson. Altogether, on a very unpromising

subject, she has succeeded in writing a really interesting

and instructive book, telling us much about the islet and
its inhabitants, and still more about the circumstances
under which an important piece of scientific work was

i

done. We strongly recommend it to the perusal of our '

readers.
'

i

LETTERS TO THE EDITOR
\

I

[ The Editor does not hold himselfresponsiblefor opinions expressed i

by his correspondents. Neither can he undertake to return, or
\

to correspond tuith the writers of, rejected nianuscnpts. No
j

notice is taken op anonymous co7nniunications.
{The Editor urgently requests correspondents to keep their letters as

|

short as possible. The pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting and novel facts.'\

Schwendler's Testing Instructions for Telegraph Lines

In the absence of my friend Mr. Schwendler in India, perhaps
I may be allowed to offer a few remarks on the notice of his book
on line-testing which appeared in Nature, vol. xix. p. 192.

It must be remembered that the book is primarily intended for
the use of the officers of the Indian Tel^raph Department, and
that the conditions in that country differ very much from those
in England. Here the overland lines are in such positions that
any accident happening to them may be easily detected, but in
India the lines run in many parts through countries with few
inhabitants, and the distances between stations is sometimes very
great. Formerly when a breakdown or fault occurred, the line-
nders were sent out from the stations to find out what was the
matter, and Mr. Schwendler gave a very amusing account of two
of these native riding out from the two ends of the line to find

a fault, meeting in the middle, salaaming and asking one another
if anything wTong had been seen. On receiving a negative reply

they salaamed and rode back, but the line was none the better

for it. It must be, to say the least, tedious to ride many miles

over a rough country staring at a wire on an Indian sky on the

chance of finding a dead snake across the wires or a bird's nest

on an insulator. These difficulties suggested the very systematic

line-testing now in vogue in India.

It is unfortunate that the reviewer has shown such a disrespect

for mathematical formulae. There is no doubt that the book
swarms with them, but it is by means of these that Mr,
Schwendler has discovered many of the facts stated in the book,
some of which your contributor seems to doubt. I will, with
your permission, instance two cases. He writes, "Indeed it is

very doubtful w hether his proof that the sensibility of the bridge

method is greatest when the branch and the resistance are equal

is true. At any rate in our practice we find that the more dehcate

the galvanometer of the bridge the more sensitive and the more
accurate is our test."

In the last sentence it is not quite clear what the reviewer
means by a "dehcate" galvanometer. I do not know that Mr.
Schwendler says that the galvanometer should not be delicate,

but he does say that its resistance should bear a certain relation

to the resistance measured. For a high resistance a galvanometer
of high resistance should be used, and for a low resistance one
of a proportionately low resistance. But the alteration of the
resistance should not be made by using only a portion of the
coils. This is fully explained on p. 22, where it is shown that

the coils should be connected either consecutively or parallel ia.

order to increase or diminish the resistance of the instrument.

Thus all the convolutions of the galvanometer are used, but as
the resistance is diminished in the second case a larger flow of
electricity takes place and a greater deflection is produced. The
results of these theoretical considerations are so readily tested by
experiment that it is surprising that the author of the notice

should have thrown doubt on their acctu^cy. I have therefore

thought that it might be useful to make some measurements
whici have fully confirmed the theory. I will not trouble you
with all the experimental niunbers of about 160 measurements,

_

which would be as "appalling" to the readers of Nature as
Mr. Schwendler's formulae are to the writer of the review, A
reflecting galvanometer with two coils was used. Connected
consecutively their resistance was 5590 Hnits and parallel 1405.
The results would have been more striking if the coils had been
of unequal resistance so that the parallel resistance would have
been less, or if the two halves of the bobbins could have been
connected parallel, which would have reduced the resistance to
about 700 units. The following table will show the results

obtained on measiu^ng three resistances with varying branch
resistances, and with the two arrangements of the galvanometer
the deflections of which were noted when a certain alteration of
the comparison coil was made :

—
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There is another paint with recrard to testing witli Wheat-
stone's Bridge, which is not noticed in the review, but to which
I may be allowed to direct attention ;—that is, the position of the
galvanometer. It is not indifferent in which diagonal of the
bridge the battery and galvanometer are placed when the
branches are unequal. In such a case the method is much more
delicate when the galvanometer is placed in the diagonal joining
the junction of the two largest resistances with the junction of
the two smallest. As, I believe, we have in this laboratory the
only Wheatstone's bridge yet constructed after Mr. Schwendler's
design, by which the position of the galvanometer and battery
can be altered by the shifting of four plugs, I have made a few
tests which will show the advantage of this arrangement.
The diagonal joining the junction of the branches with the

junction of the comparison coil and the resistance measured is

called m n ; the other diagonal being / q.

Resistance
measured.
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The amount of kinetic energy lodged in this length measured
relatively to the same set of bodies as v^ relates to, is

of which there is transmitted forwards per xmit of time the
amoimt

\.\ FmICz-o + if - »„'} = iP'MZ'fo + \v\ - \eE{v^ + \v\
This is equal to the force multiplied by the mean velocity of the
material. The truth of this last proposition is quite independent
of which group of bodies the velocities are measured relatively

to. The energy transferred is to be measured relatively to the
same group as that to which the mean velocity of the material is

measured. But the expression for the rate of transference of
energy consists of two parts, only one of which varies with the
choice of axes of velocity-measurement. Thus the acting-force
— \eE = rate of transference of momentimi ; the mean velocity of

the material = z'„ + ie .1^; and the rate of transference of

energy — \eE \ v^-V \e ^/~ \
= rate of doing work. The

sign of the last rate indicates simply in which direction energy is

flowing. The sign depends on that of the mean velocity and
on that of e. Here ^ is a linear strain, and must have the sign

-f or - . If it is a twist it should have the sign V' - i or

The constant part of the energy transferred—that part inde-

pendent of the axis of reference—is \^E » /^. This and the

amount of the acting force cannot be altered in any way by
varying the choice of axes. This result at first sight seems some-
what contradictory to the notion that cnei^ is a thing of infinitely

greater objective reality than force is. The amount of the
momentum of a body's visible motion and the amount of its

energy can be made just as great or as small as we please, by
simply imagining one or other group of bodies to be at rest. In
this way its momentum may te mcde to vary at w ill from —
infinity to -f infinity, while its energy may be made to vary from
zero to + infinity. Etymologically the words "force," "mcmen-
tum," and "energy" are mere names, but the first, force, has
objective reality in the sense that it is related only to the funda-
mental units of mass, space, and time, and does not depend at

all upon an arbitrary choice of axes ; while the second and
third, momentum and energy, are simply products, of the imagi-
nation.

The first of these statements, viz., that respecting the physical
reality of force in the sense above explained, may be objected
to because of the appearance of velocities in the expression for it

\eE — \Vn.v. Eut here the first velocity - V is* the length
of material passed through by a wave of longitudinal momentum
in imit time, and it is an experimental fact that this is quite
independent of the velocity of the material measured relatively
to no matter what set of axes. The second velocity v is double
the mean velocity of the material after the force has begun to

act, measured relatively to a set of axes, relatively to which the
material was at rest before the force began to act. Thus, z/ may
be looked upon as containing in itself the definition of the axes
relatively to which it is to be measured, and thus its magnitude is

not at all at the disposal of cur imagination.
Similarly the rate of transference of energy measiured rela-

tively to a set of axes with respect to which the material w as at
rest before the energy began to be uansferred, is absolute in the
sense that we cannot arbitrarily alter its magnitude by an
exercise of the imagination.

\ye have in the above supposed a single stream of motion
flowing continuously onwards and through the material under
consideration, so that that material neither gained nor lost on the
whole momentum or energy. If the portion of material con-
sidered does not pass on the whole motion it receives, but retains
either a part or the whole of it, its rate of gain of energy is to
be found by applying the above equations to its one or two or
more surfaces, or surface layers, through which transfers of
energy are going on. If it is receiving energy only through one
surface and losing it thrctgh no surface, its rate of gain of

ena^ \%\eY. [z-o -f ^ z/,, where e is the strain at the receiving
surface, and (z-o -f \ v) the velocity of that surface, measured in
the proper directions. It is to be observed that new finite
increments of velcciiy gradually sjread ever the whole material.

so that each small part is accelerated by fits and starts, and the

whole mass is accelerated by what might be called pulsations,

or, in the case of the strains being shearing ones, "in a sort of

wriggling fashion. The surface particles have at any instant

the velocity Vc, say. They instantaneously gain the velocity v
and immediately after>vards lose it again, and experience this

change a great many times for an interval during which their

time-average velocity is (z/^ -J- ^ z). After this interval they for

another equally long interval alternate between the velocities

(z/o -f v) and (z',, -1- 2 z/) in such a way that their time average

velocity is (z/, -f \\v).

The gain of energy in one unit of time is in magnitude evi-

dently dependent on r-o : that is, on the axes of reference arbi-

trarily chosen. Thus, not only can we alter the magnitude of

the energy resident in a body arbitrarily by choosing different

sets of axes, but, by a simple exercise of the imagination, we
can set the energy posEe;?sed by any portion of the universe in-

creasing at any arbitrarily desired time-rate. The momentum
may be imagined what we like, but we cannot exercise cur

imagination upon its rate of transference, or force ; on the

other hand, both the amount at any time and the rate of trans-

ference of energy we may make what we please. This last,

however, dees not at all invalidate the conservation of energy

as a proposition concerning the energy mieasured relatively to a

given set of axes ; because, although the time-rate of gain of

energy of one portion of the collection of bodies investigated

may be increased by changing from one set of axes to another,

still that change creates simultaneously a correspondingly in-

creased rate of loss of energy in another part, namely, that other

part from which the energy is being transferred to the former.

It is to be observed that this change arbitrarily accomplished
in the magnitude of rate of exchange of energy is only possible

if a force is acting. If no force is acting, e is zero, and the rate

of exchange of energy is zero, w hatever Vo be.

This mathematical possibility of altering, by a change of

motion-axe«, the time-rate of gain of energy of any special por-

tion of the system, seems to me to furnish the strongest con-
ceivable .-.rgument in favour of there being existent no other

kind of energy except that of motion, i.e., kinetic energy, re-

presented algebraically by the formula \ MV. If the conser-

vation of energy is true in any sense which will include kinetic

energy z% part of the energy which is conserved, and if the rate

of transference of enei^ from one part of the system to another

can be altered by arbitrary changes of the velocities effected by
choosing different axes, then there can be no energy that is not
energy of relative velocity.

Comparing the kinds of reality to be ascribed to "force and
to "energy," we see that while force has quantitative definite-

ness quite independent of the stand-point arbitrarily assumed by
the physical imagination in viewing them, it lads that kind of

reality which some believe to be an attribute of those things

only which are "conserved," because force comes into existence

and goes out of it again. This kind of reality may be more or

less aptly illustrated by supposing that the personality of a
human being be not immortal but to come into existence either

gradually or suddenly with the birth of the human being, and to

go out of existence with its death. If this were the case, and
if the results of the temporary existence of this human being
were always to live in the subsequent histcrj' of human pheno-
mena, then force would have very much the same sort of reality

as the personality of a human being. On the other hand, the

quantity of energy that exists depends on this standpoint of the

imagination, but so long as this standpoint is unchanged there

is no change in the amount of the energy. In other words it is

"conserved." So long as the poiition from which it is viewed
is not shifted energy can neither be created nor destroyed. To
make for energy an illustration somewhat parallel to the above
made for force, suppose that all mankind had agreed upon a
certain unit of goodness, and that the Deity was a thing the

amount of whose goodness, measured by this unit, was really

dependent upon the characters of the philosophies believed in by
different sets of men, or upon the characters of the men them-

selves, then the beneficence of the Deity w ould be constant so

long as the philosophic stand-point from which he was c«n-

sidered remained the same, and would have no other kind of

constancy. If this w ere the case then energy would have very

much the same kind of reality as the Dtity. Again, momentum
is conserved in the same way as energy. Also, force being the

rate of transference of momentum, the real existence of U rce

implies also the real existence of motion, of which energy is
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simply one of various possible algebraic function ; that is, of

which energy is one of various possible quantitative measures,

and of winch momentum is another such measure. But although

the reality of force implies the reality of energy and of mo-
mentum, the absolute quantitative definitiveness of force does

not imply any corresponding quantitative definiteness of energy

or of momentum. Now physics is distinguished from meta-

physics by being essentially quantitative. It appears, then, that

force is a physical reality independent of relation to axes of

reference, and that energy and momentum become physical

realities only when they are referred to such axes, because when
not so referred, they have no quantitative definiteness. They
remain, however, when not referred to axes, what may be
called non-quantitative realities, and probably many people

would choose to call them on that account metaphysical

realities.

In conclusion I may offer one remark not strictly bearing upon
the subject of this letter, which is the proper physical use of the

words force and energy, but which was suggested during an expla-

nation of the above definition of force to a friend. There are some
minds so constituted that they cannot get on at all without con-

tinually referring to metaphysical ideas. This fact should make
those whose minds are not so constituted unwilling to believe, as

they are very apt to do, that metaphysics is only an unreal, im-

proper, and injurious phantasy or disease of the brain. If there are

two such real sciences as metaphysics and physics, in the first

place it is clearly advantageous to avoid confusion of the two as

far as possible, and we may hope to be able keep them separate

from the top down to the base where they rest together, or one

upon the other. If there are certain words which it is very

convenient to use in both these sciences and with accuracy, it

is clear that they must have different definitions, i.e., different

meanings in the t\\'o. But it would be unfortunate if there were

no correspondence between the two meanings. If the two
sciences are realities they must consist in two different methods

of assimilating as part of our knowledge the same facts ; and

the statements of the one science ought to be capable of definite

translation into the language of the other. And this ought to be

held in view in arranging the nomenclature of the two. Now 1

think that the strictly physical definition of force I have given,

viz., the time-rate of transference of momentum, has a true

correspondence with the ordinarily accepted metaphysical idea

of force as "the cause, of the change of velocity in masses."

Metaphysically the cause of the acceleration of momentum of

the one body is the transference of momentum from the other

i)ody, and this transference is also the cause of the retardation

of momentum of the other. In the physical definition quanti-

tative accuracy is obtained by introducing the idea of the

" time-rate." In a metaphysical definition quantitative accuracy

is neither possible nor is it desired, the inherent difference

between metaphysics and physics being that the latter is quanti-

tative while the former is not so. The friend to whom I threw

out this hint objected that I was here only going one step further

back, and that the question became " what was the cause of the

transference of momentum ? " It was evidently he who had

made the step backwards, and of course it was a metaphysical

step, not objectionable in itself, but having no bearing on the

matter in hand. The above question is no objection to the

metaphysical statement or definition, that the cause of the

acceleration of momentum is the transference of momentum. If

metaphysics is fit to do anything at all it ought to be able to

investigate the cause of. a cause ; but even if it were not able to

follow the chain of causes beyond any certain point, that would

not constitute any objection to the statements of causative

sequence made in following along the chain to the possible

limit. The metaphysical answer to the question, " What is the

cause of transference of momentum ? " would probably be dif-

ferent according to the cb-cumstances of the transference, whether

it were by impact or by gravitation, or otherwise. To show,

however, that my physical definition of force has a true corre-

spondence to the metaphysical idea, it is quite imnecessary to

answer this question, it is unnecessary to go beyond the cause

which is called "force" in metaphysics.
Robert H. Smith

fallacy long held by many physiological botanists in antagonism
to the experience of plain observers of nature.

In reference to the concluding remark on the statements of

Prof. Calderon, the following may perhaps be interesting.

Every botanist who visits my Sewage Farm is struck with the

luxuriance not only of the cultivated crops, but with that of

weeds found growing, out of reach of the hoe, on hedge-banks
and places whence it is impossible for their roots to reach the

fertilising stream, which readily accounts for the growth of the

crops.

It seems clear, therefore, that plants can absorb nitrogenous
organic matter which may ba wafted over their leaves by winds
from a sewage- irrigated field, and I welcomed Mr. Darwin's
account of insectivorous plants as a confirmation of my theory ;

but, after all, no one has ever doubted the power of absorbing

carbon through leaves since van Helmont's celebrated experi-

ment with the willow, and it can hardly be unnatural to credit

plant-life with the power of obtaining another element of nutri-

tion by the same channel. Alfred S. Jones
Havod-y-wern Farm, Wrexham

The Formation of Mountains

I HAVE deferred replying to Mr. Fisher's letter (Nature,
vol. xix. p. 172) till I had an opportunity of looking at

Maxwell's " Theory of Heat ;
" but, having done so, I am no

wiser, for I do not find the point in dispute anywhere referred

to. In the "English Cyclopaedia," art. "Heat," I find, how-
ever, the following statement :

" If we suppose the mass of the

earth to have been at any remote period at a very high tempera-

ture, the effect of the radiation of its heat through the colder

surrounding space would be, to cool first the superficial strata,

and successively, though in a less degree, the internal strata."

Tliis slower cooling of the internal parts of a heated mass seems

a necessary result of the "law of exchanges," to which the

supposed "more rapid cooling of the interior of the globe than

the crust " seems as decidedly opposed.

Mr. Fisher's illustration certainly shows how the centre might

cool more rapidly than the outside, if heat were not subject to

laws, and could set the law of exchanges at defiance. He says :

"As the people disperse they move off the more quickly the

further they get from the dense mass." This would be true for

heat, and exactly corresponds to the quotation given above from

the "English Cyclopsedia ; " but it is inconsistent with Mr.

Fisher's statement a little further on, that the numbers in an

outer belt "may continue about the same, while those in the

central crowd become fewer and fewer." The two things are

contradictory ; and I still fail to see how the "more rapid cooling

of the interior of the earth," limited as it must be to that super-

ficial layer within which the effects of solar heat are confined,

can be held to furnish a vera causa for the compression and

contortion of deeply seated rocks and their upheaval into moun-

tain chains. Alfred R. Wallace

Absorption of Water by the Leaves of Plants

I feel sure th»t many of your practical readers will be pleased

with the article in Nature, vol. xix. p. 183, on the "Absorp-

tion of Water by the Leaves of Plants," as a correction of a

Musical Notes from Outflow of Water

Every one is familiar with the sounds produced by water

running out through a pipe from the bottom of a vessel, when

the water-level has got low. The other evening I witnessed a

phenomenon of this order, which has, I think, certain interesting

features. Desiring to empty my cistern, and the pipes being

frozen, I rigged up a gutta-percha tube siphonwise, and brought

the water through it. When the orifice of the tube in the cistern

got partially uncovered by the descending water-level, a series of

rhythmical vibrations was generated, giving a musical note. The

plane of the orifice was about vertical ; but notes may be had

when it is at any inclination with the horizontal water-surface.

The intensity of the notes depends, I believe, partly on the differ-

ence of level of the vessels ; but I cannot furnish exact data as

to this, or the way the pitch is affected by various influences

(width of pipe, &c.). Would some one proffer an explanation

of the "mechanism" or essential character of the phenomenon?
M.

Shakespeare's Colour-Names

Mr. Brewin's assertion that Shakespeare's "word was

doubtless keen" (^xiot green) in the passage ("so green, so quick,

|

so fair an eye ") in " Romeo and Juliet," iii. 5, may be put oqJ

a par with his " wonder that the correction was not made longj
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a^o." That alteration was made by Sir Thooiis Hannier, and
las beea rejected by every subsequent editor, and rightly so.

"Green" was a common epithet for the eyes, and examples

occur in many of our early poets, from Chaucer to Milton.

Dyce quotes from H. Weber (a propos of Cervantes), " Green

eyes were considered as peculiarly beautiful." We have of

Neptune, '•'Thy rare green eye," in "The Two Noble Kins-

men," V. I, in a passage attributed by some to Shakespeare.

That Shakespeare wrote green in " Romeo and Juliet" I think

beyond reasonable doubt ; and if he wrote gran he certainly

meant green, and not blue: for in "A Midsummer Night's

Dream " gjreen eyes are compared to leeks. In our day violet

«yes have the precedence over green eyes, yet I think there

is still a kind of fascination in the latter. I leave the eagles

to the naturalists.* Ne tutor, &•€.

C. M. Ingleby
Valentines, Ilford

OUR ASTRONOMICAL COLUMN
A Variable Star observed by Scheiner in

1612.—In the last number of the " Vierteljahrsschrift

der a5trono;nischen Gesellschaft," Prof. Winnecke ex-

amines an observation made by Scheiner, of Rosa Ursina
notoriety, which appears to involve for its explanation

the variability of a star at a past time which of late years

has exhibited no fluctuation in brightness. In Scheiner's

second work, "De Maculis Solaribus," published at

Augsburg in 1612, are several letters addressed to his

patron. Welser, one of which, dated April 14, 16 12, con-
tains obsen-ations of Jupiter and his satellites from
March 29 to April 8. (It will be remembered that

Scheiner regarded the solar spots as in reality solar

satellites, which explains the introduction of notices of
the satellites of Jupiter in a work professedly relating to

sun-spots.) On ^larch 30 he remarked, in addition to

the four known satellites of the planet, a fifth star in the
same field of view, not observed on the preceding night.

This star diminished to invisibility on April 9. Suspect-
ing a slight proper motion, it was regarded by Scheiner
as a fifth satellite of Jupiter. From figures showing the
position of the star with respect to the planet on ^Iarch
30 and April 7, it may be inferred that they were in con-
junction in longitude on the latter day, with a difference

of latitude of 10', the star to the south. Some years
since Prof. Winnecke had calculated the place of Jupiter
from Bouvard's table for the date of observation, with
the view to identify the star which so soon disappeared,
but Leverrier's tables for this planet being now available,

he engaged Herr Kiistner, one of the students at

Strasburg, to compute the position of Jupiter for
April 7, 1612, at Paris midnight: the geocentric
longitude was found to be 136^ 13' i,"'},, and the
latitude + i' 6' 11"

^^ (differing about 6' from Bouvard's
place); hence the position of Scheiner's star, referred
to the epoch of the " Durchmusterung"—1855-0, will
be in R.A. 9h. 29m. 21 -25., DecL -(- 15= 52'-i, thus iden-
tifying the object with a star of 8'5m., which the " Durch-
musterung" places in R.A. gh. 29m. 21-45., DecL +
'S° 53''5- There are several observations of this star

;

it occurs in Lalande's zone, 1796, April 4 (No. 1S886 of
the reduced catalogue), as 8m. ; Bessel observed it twice
in 1825, estimating it, on February 24, 8m., and on
March 12, 7-8m., and Struve using it as a reference-star
for Biela' s comet on October 26 in the following year,
also rated it 7 •8m. Again, it was observed bv Preuss
M-ith the Dorpat meridian circle, in March, 1833, and
noted of the same magnitude, so that during this period
its brightness appears to have been constant, and Prof.
Winnecke adds that repeated comparisons made by him-
self during the last seventeen years have not indicated
any variation. The close agreement of place identifies
the star satisfactorily, and he infers that we have here an
"Stance of a star which, though apparently constant
ring the present century, was variable in Scheiner's

time. Prof. Winnecke remarks upon the interest that
would attach to a spectroscopic examination of this

object by the possessors of powerful telescopes. Its

position for i88o'o is in R.A. gh. 3001. 443., N.P.D.
74' I2'7. He considers that, notwithstanding Scheiner's
inexpressible prolixity, the author of the Rosa Ursina
does not deserve the severe reproach which he has re-

ceived at the hands of the astronomical historian, but
that he was thoroughly candid in communicating what he
had seen, and much acquaintance with his writings has
strengthened this opinion.

The unusual phenomenon to which we have adverted
appears to have made a strong impression upon Scheiner.
who transmitted his observation on the instant to Welser,

The Zodiacal Light.—We have already alluded in

this column to the very questionable accuracy of a state-

ment so often made in popular astronomical works, that

the evening zodiacal light is best seen in these latitudes in

March, near the rernal equinox, the inclination of its axis

to the horizon being then greater than earlier in the year.

Notwithstanding this circumstance, it appears certain

that of late years the finest views, or we would say the
most conspicuous exhibitions of the zodiacal light have
occurred between the middle of January and the middle
of Februar)'. Many instances of bright displays of the
phenomenon during this interval might be mentioned.
Thus, on February 6, 1856, Secchi records that the light

at Rome was brighter than he ever remembered to have
seen it, and of great extent ; it was yellowish towards the
axis, and while the more conspicuous part of the Via
Lactea, in Cygnus, was invisible in a hazy sky at a low
altitude, the light was traceable to the horizon ; it was
slightly curved towards the north, and is described as
presenting on the whole "un grande spettacolo ;

" on this

evening, it is added, the rest of the sky was illuminated in

an unusual manner. Again, it was in the middle of
Februar}', 1866, that Mr. Lassell, during his last residence
at Malta, witnessed a remarkable display. He says as
he went up to the Observatory the striking brightness of
the zodiacal light riveted his attention as never before.
It was at least twice as bright as the brightest part of the
MilkyWay, and fully twice as bright as he ever saw it before,
and Mr. Lassell upon this occasion also remarked that its

character was quite different to that of the MUky Way,
a difference more easily recognised than described

; gene-
rally it is of a much redder hue. In 1874, in the neigh-
bourhood of London, the most conspicuous displays took
place on the evenings of Januarj- 14 and 17, and February
18, and in 1875, on Januarj' 24, 25, and 30, on the first of
these evenings the zodiacal light was surprisingly con-
spicuous, decidedly reddish, and much excelling any part
of the Milky Way. Observations on the position of the
apex during these favourable views of late years fully sup-
port the conclusion of Prof. Jidius Schmidt in his treatise

on the phenomenon, published in 1856, that the maximum
eastern elongation of the apex falls about the middle of

January. Towards the end of March, on the contrary,
there is a minimum, according to the Athens astronomer,
as regards elongation, breadth, and the inclination of the
axis of the light on the north side of the ecliptic.

BIOLOGICAL NOTES
New Asiatic Fishes.—In the Annals of Natural

History for 1873 '^ was given a translation of Prof. Kessler's

description of the new sturgeon, Scaphirhynchusfedischen-
koi, recendy discovered in the S>t Daria or Jaxartes,

and a note by Dr. Giinther, pointing out the interest

attaching to the existence in Northern Asia of a second
species of this curious form, hitherto only known from
the single species, S. cataphractus, of the Mississippi.

Recently, however, a second Asiatic species of Sca-
' " On a Remarkable Fish of the Family o£ Sturgeons," &c. {Ann, Nat,

Hist., ser. 4, vol. x'i. p. i6j).
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^htrhynchus has been discovered in the Amou Daria

or Oxus by Modest Bogdanoff, and named after the well-

known governor of Turkestan, S. kmifmanni. This new
fish was first described and figured in a Russian work on
the Natural History of Khiva, prepared under General
Kaufmann's directions some time since, but not yet

published—owing, we may well suppose, to General
Kaufmann' s time being too much taken up with other

more important matters. Figures and descriptions of

it are given in Prof. Kessler's great work upon the

results of the Aralo-Caspian Expedition. The fourth

part of this work, published in January, 1877, contains

not only full details as to this species, but also of a third

Asiatic species of this genus—6". hermaimi, Severzoff,

likew-ise from the Oxus, without caudal filaments, which,
however, is only based upon young examples. As already

remarked by Dr. Giinther in the note above referred to,

the presence in the great Asiatic, as well as in the North
American rivers, of this and another peculiar form of the
limited group of sturgeons ^ is one of the highest import-

ance in zoological geography. There can be little doubt
that species of the genus Scaphirhynchus will also be
found to occur in the great Chinese rivers, the Yang-tz^-
kiang and Ho-ang-ho.

Respiration of Amia.—Amia calva is a fresh-water
fish of the United States, It is abundant in the Missis-

sippi and its tributaries and in the great lakes. It attains a
length of about two feet. Mr. Burt G. Wilder has pub-
lished {Proceedings of the American Association for the
Advancement of Science, 1877) an account of a series of

experiments, which seem very conclusively to show that

Amia not only exhales but also inhales air, and that this

respiration is carried on by means of its swim (air)

bladder. This is so much subdivided, that it will be re-

membered that Cuvier and others compared it to the lung
of some reptiles. Experiments seem to show that the

aerial respiration was more active when the water in

which the fish lay was imperfectly aerated. The average
of twenty-three measurements of the amount exhaled was
thirteen cubic centimetres. The exhaled air contained
about three per cent, of carbonic acid, and when the fish was
fasting it contained at least one per cent. Amia displays

great powers of endurance of privation of water. On one
occasion a specimen was kept out of water for an hour
and five minutes without any apparent discomfort or

injury. During most of the time the gill-covers were
tightly closed, but there were regular movements of the

jaw, hyoid apparatus, and sides of the mouth.

Chilian Butterflies.—We have received a mono-
graph of the butterflies of Chih, by Edwyn C. Reed,
printed at the national press at Santiago de Chile. It

contains descriptions of some sixty-six species, several

of which are described as new, and the monograph is

accompanied by three plates. We hope that we may
from time to time be able to announce further new con-

tributions to the natural history of this district, so well

known by the elaborate " Historia fisica y politica" of

Gay.

Insects in Tertiary Rocks.—Mr. S. H. Scudder
has recently published an account of some very remark-
able forms of insects from the tertiary rocks of Colorado
and Wyoming. These descriptions form Article xxiv. of

the forthcoming vol. iv. of the United States Geological

and Geographical Survey. Perhaps the most generally

interesting insect described is a fossil butterfly {Pro-

dryas persepJwne), which was found so perfect as to allow

of the description even of the scales of the body and
wings. It is the first butterfly fossil found in America,

and, as only some nine species are known from the well-

worked tertiary strata of Europe, it is undoubtedly of

' Of the Sturime genus Polyodan, or Shovel-ncsed Sturgecns, one, P.

folium, occurs in the Mississippi, and a second, P. gladiiis, in the Yang-tze-

kiang.

great value and interest. It shows a marked divergence
from living types. A beetle is described {Parolamm
rudis) which is rather of an Old World than of a New
World type. A fly {Palembolus florigerus) is interesting

not only as representing a highly-specialised type hitherto

unknown in America, but as showing how the semblance
of an original vein may be formed in a wing out of mere
fragments of distinct veins. Masses of eggs of a species

of Corydalites are also described as the first insect eggs
found in a fossil state.

On the Relations of Rhabdopleura.—Prof-

Allman believes that the very anomalous characters

of this curious polyzoon genus {Rhabdopleura) admit of

being derived from the typical confirmation of a polyzoon

by certain easily understood modifications. One of the

most puzzling of those characters is the apparent absence
of a tentacular sheath. He maintains that the endocyst
is really represented by the contractile cord which seems
to take the place of the funiculus in the fresh-water

polyzoa, but with which it has nothing to do. In Rhabdo-
pleura the endocyst has receded from the ectocyst, and
in its posterior part of the approximation of its walls, and
the consequent nearly complete obliteration of its cavity

has become changed into the contractile cord. Anteriorly,

it spreads over the alimentary canal of the polypide, to

which it becomes closely adherent, and here represents

the tentacular sheath. Still more posteriorily the endocyst
undergoes even greater modification, for the contractile

cord becomes chitinised and converted into the firm rod

which is found running through the stem and branches

of the older parts of the colony, and which still presents

in its narrow lumen a trace of the original cavity of the

endocyst. The shield-like appendage which is attached

to the lophophore is one of the most remarkable features

in the genus. G. O. Sars regards it as representing the

epistome of the Phylactolasmatous polyzoa, but this view
is entirely opposed by the history of its development.

Prof. Allman, by tracing its development in connection

with that of the polypide has arrived at the conclusion

that it is formed as a primary bud from the modified

endocyst, and that in its turn it gives origin to a bud of

the second order, which becomes directly developed into

the definite polypide. The primary or scutiform bud
continues for some time to increase in size with the

developing polypide which it considerably exceeds, but is

at last surpassed by the latter. It never disappears,

however, but ultimately remains in the condition of a

subordinate appendage of the polypide to which it had
given origin. We have thus in the life-history of Rhabdo-
pleura an alteration of heteromorphic zooids. The first

term, however, in the genetic series, the direct product of

the sexual system is as yet wanting, no trace of this

system having hitherto been discovered in Rhabdopleura
(Linnean Society of December 19, 1878).

GEOGRAPHICAL NOTES
M. Brazza and Dr. Ballay, the two Ogowd explorers,

^

have arrived in Paris. M. Brazza is now preparing a map 1

showing his discoveries in West Africa. It shows that

the Ogovvd issues from a large chain of mountains, and is I

formed by a number of rivulets descending from the
i

high regions. The explorers suppose that a large part i

of the water filling the bed of the Ogowe issues by sub- 1

terranean infiltrations from the Congo Basin. MM.
Brazza and Ballay are led to this conclusion by the

,

belief that the Congo is to be found on the other side of
j

the range of mountains mentioned. They were unable to

make a direct verification of this assumption, on account !

of the hostility evinced by the native tribes, who are of
j

the most warlike disposition. It Avas with the utmost

difficulty that the French explorers escaped from the

hands of these barbarians, whose war-cries, arms, and

canoes present striking resemblances to the ferocious
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blacks fought by Stanley. The Central Section of the
Paris Geographical Society has decided to give to MM.
Brazza and Ballay the great gold medal for 1879. Some
members proposed to give it to Nordenskjold, but the

prolongation of his voyage, owing to his detention in

Behring's Straits, was considered sufficient reason to

adjourn Nordenskjold's claims to 18S0.

Maw proposals have been made for a new initial

meridian to be adopted by all nations, but no satisfactory

solution has yet been reached. The present state of things
is very confusing, with nearly as many diff"erent initial

meridians as there are civilised countries. In LExplora-
tioji M. de Beaumont proposes the adoption of a zero

passing through Behring's Straits and down the Pacific,

its antemeridian passing through the centre of Europe
and Africa; but, indeed, any universally-adopted zero
would be better than the present confusion.

The capitalists of Liverpool and Manchester, finding

so many of the old markets shut against their enterprise,

propose making a railway 500 miles long, from Zanzibar
to the south end of Victoria Nyanza, to develop the
trade of Central Africa. In the speeches on the subject

at Manchester g^eat ignorance was shown of the geo-
graphy and hydrography of the region in question, and
if only a desire to develop the resources of Africa is at

the bottom of the movement, it is quite unnecessary to

spend a million of money on a railway. With the mag-
nificent water-way explored by Stanley and other travel-

lers, and with the help of either Indian or tamed African
elephants, the resources of Central Africa could be quite
adequately developed for many years to come.

Ix the January number of 'P&iQxma.nn s Mitlheiitingen
Dr. Gerhard Rohlfs gives the results of his search, during
his last journey in the Libyan Desert, for the supposed
empty river-bed of the " Bihar-Bila-ma." He discusses
the chief references to this supposed extinct river, and
concludes from his researches that there is no warrant
for placing its dried-up bed on our maps. The same
number contains a fine map of the region about the
sources of the Oxus, with short explanatory text by Dr.
Behm, and a map of North Siberia, showing Norden-
skjold's track from the Yenessei to the Lena. Accom-
panying the latter are German translations of the letters

of various members of the expedition.

A CONTRACT has been concluded by M. Sibiriakoff", of
Irkutsk, in Siberia, with the firm of Kockum, whereby
the latter are to build him a steamer of 350 tons burden,
for the purpose of going to the assistance of the Vej^a.

It is expected that the steamer will be ready soon en ough
to start, fully equipped with provisions, in time to reach
Behring's Straits, by way of the Suez Canal, next August,
in order to assist Prof. Nordenskjold and his companions.
The vessel will afterwards trade to the Lena, and, if

possible, even to the Yenessei.

An Italian traveller, Manzoni, made a journey of some
I
importance in Yemen, Arabia, in 1877, the results of

!

which appeared in the Exploratore. In June last Manzoni
• commenced a second journey from Aden northwards to

I

Asir and eastwards to Hadramaut. After visiting several
!
places of interest he arrived in Sana, where, according

!
to last reports, we learn from Dr. Behm's summary, he

' was ill. This exploration is supported by the Italian

I

Cosmos.

The last number of the Isvestia of the Russian Geo-
i graphical Society contains an important paper by M.
I

Maieff, giving an account of his journey last summer to

j

South Bokhara. M. Maieff" describes the various beck-
doms or subdivisions of Bokhara, their productions, trade,
and people, their chief physical features and hydro-
graphy. He concludes by some important information
on the various routes from Guzar to the Amu Daria and
lAfghamstan.

A LETTER received from M. Oshanin, from Turkestan,
announces that he has just returned from his great journey
to Karataghin. He has discovered a very fine glacier,

which he has called by the name of the late Fedchenko.
This is the third locality bearing the name of the travel-

ler : M. Ujfalvy has called the Lake Kutban-kul " Lake
Fedchenko," and M. Maieff" has given the same name to
one of the peaks of Gbissar.

THE GEOLOGICAL HISTORY OF THE
COLORADO RIVER AND PLA TEA US 1

T7OR convenience of geological discussion. Prof, Powell
-*- has divided that belt of country which lies between
Denver and the Pacific, and between the 34th and 43rd
parallels, into provinces, each of which, so far as known,
possesses structural and topographical features which dis-
tinguish it from the others. The easternmost he has
named the Park Province. It is characterised by lofty
mountain ranges, consisting of granitoid and metamorphic
rocks pushed upward and protruded through sedimentary
strata, the latter being turned upwards upon the flanks ot
the ranges and their edges truncated by erosion. The
generalised transverse section, on the assumption that the
sedimentaries, prior to uplifting, were continuous across
the mountains, is that of a broad and extensive anticlinal,

sometimes profoundly-faulted parallel to the trend, the
sedimentary strata which may once have extended across
being removed by erosion. The intervening valleys still

retain the entire sedimentary series. This form of moun-
tain structure, with its resulting topographical features,

gradually passes, as we go westward, into another type,
arising from the decreasing frequency of the greater dis-

placements or differential vertical movements of the
earth's surface ; but most frequently the dislocation is a
combined monoclinal and a fault, or series of faults, with
all shades of relative emphasis. The small departure
from horizontality amid great general displacement is

a strong trait, and justifies the name which has been
applied to it by all observers with one accord—the
Plateau Country.
West of this province lies a third one—the Great Basin.

It is characterised by short, jagged mountain ridges,
separated by goodly intervals of barren plains. These
ridges are usually produced by the up-lifting of the strata
along one side of a fault. Sometimes the faults are
multiple, that is, consist of a series of parallel faults, the
intervening blocks being careened in the same manner
and in the same direction. This repetitive faulting is of
very common occurrence. Other modifications, and even
difi"erent types of structure, are presented ; but there is

throughout the Great Basin a striking predominance of
monoclinal ridges, in which one side of a range slopes
with the dip of the strata, and the other side slopes across
their upturned edges. The forms impressed upon these
masses by erosion are rugged, bristling, and sierra-like,

and their peculiarities are aggravated by the fact that
before these mountains were brought forth the platform
of the country from which they arose had been plicated
and the plications planed down by erosion. The Basin is

the oldest western land of extensive area. Its final emer-
gence was not later than Jurassic, and may have a still

older date.

Between the Plateau and Park Provinces there is no
definite boundary. Gradually as we proceed westward
from the Parks of Colorado the vaUeys widen out and
exp>and into a medley of terraces, bounded by cliff's, which
stretch their tortuous courses across the land in every
direction, yet not without system. The boundary sepa-

rating the Plateau Province from the Great Basin, on the

contrary, is abrupt. In many parts of its extent it seems
almost possible to hurl a stone from one province to the

' By Capt. C. E. Duttcn, U.S. Army, Ass"stant-Geologist U.S. Survey o
the Rocky Mountain Region, under Prcf. J. W. Powell, in charge.
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other. Still there is a border country where the plateaux
take on a type of structure which suggests the Basin type,

though never to be confounded with it. Powell has given
it the name of Kaibab structure, and through it the Grand
Canon of the Colorado cuts transversely. This structure

extends northward from the Grand Canon more than 250
miles, reaching within 100 miles of the Uintas, or even
nearer than that. Between the great faults tabular masses
have been uplifted to the average altitude of 11,000 feet,

with grand valleys between them.

To the eastward of these high plateaus is spread out a
wonderful region. Standing upon the eastern verge of
any one of these, where the altitude is nearly 11,500 feet,

the eye ranges over a vast expanse of nearly level terraces
bounded by cliffs of strange aspect (Fig. i). They wind
about in all directions, here throwing out a great promon-
tory, there receding in a deep bay, but continuing on and
on until they sink below the horizon, or swing behind some
loftier mass, or fade out in the distant haze. Very
wonderful, too, is the sculpture of these majestic walls.

fC Fig. I.—Blrd'i-ej e view cf CLffs of Erosicn, showing the Shin-at-I'mp Cliffs. Vermilion Chffs, and Gray Cliffs, in order from Right to Left.

Panels, pilasters, niches, alcoves, buttresses, needing not
the slightest assistance from the imagination to point the

resemblance^grotesque colossal forms neatly carved out
of solid rock, endless repetitions of shapes, which pique
the fancy to find analogies, are presented to us on every
hand, and fill us Avith w^onder as we pass. But of all the
characters of this unparalleled scenery, that which appeals
most strongly to the eye is the colouring. The gentle
tints of an eastern landscape, the rich' blue of distant

mountains, the green of summer vegetation, the subdued

tints of hill-side and meadow— all are wanting, and :n

their place we behold belts of fierce, starirg red, yellow,

and toned white, which are intensified rather than alle-

viated by alternating belts of dark iron-gray. The

Plateau Country is the land of canons. Gorges, ravines,

caiiadas, are found in every high country, tut ccncr.s

belong to the region of plateaus. Like every other river

the Colorado has^'many tributaries, and in fcinrer t.mes
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had many more than now ; and every branch and every

twig of a stream here runs in a canon. The land is

honey-combed with them. To cross it, except in certain

249

specified ways, is a feat reserved exclusively to creatures

endowed with wings. The region is a desert of the
most formidable description. A few attenuated streams

Fig. 2.—Grand Can;.n of the C.Lradj (6,200 feet deep).

meander through it, but usually in cafions of which the
bottoms are somewhere between the earth's surface and
centre. The springs will not average one to a thousand
square tailes. But in the High Plateaus, at levels above

7,500 feet, we find a moist climate, exuberant vegetation,

and hundreds of sparkling streams.
During Cretaceous times, the Plateau Country was a

marine area. After 4,000" feet of Cretaceous strata were
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deposited, a large portion, and perhaps the whole of this

region became, for a time, land, and the uplifting was at-

tended by considerable dislocation and flexing of the strata.

In numerous localities the Cretaceous strata are seen to

be denuded, and the lowest Tertiary beds lie across the

bevelled edges. This uplifting took place after the depo-
sition of a group of beds which in part, at least, are the
equivalents of those which King and Hayden have
named the Laramie Group. I accept the verdict of
Marsh, Meek, King, and Powell, that these beds belong
to the local Cretaceous series, and reject the decision of

Hayden, that they are Tertiary. Thus the close of the
Cretaceous is marked by a physical break separating it

from the local Tertiary series by widely distributed un-
conformities.

After an unknown interval of denudation immediately
following the close of the Cretaceous period the region was
again submerged, and then began the deposition of that re-

markable series of Eocene beds which form such a striking

feature in the stratigraphy of the peripheral parts of the
Plateau Country. Around the southern flanks of the Uintas
their aggregate thickness exceeds 4,000 feet, but south-
westward the upper members at length disappear, and
seventy miles north of the Grand Caiion only the lower
portion of the local Eocene (the Bitter Creek of Powell or

Vermilion Creek of King) remain ; indeed, in the latter

locality no later beds than the Bitter Creek were de-
posited. The evidence is now conclusive that the Bitter

Creek series stretched more than a hundred miles across

the Plateau Country, covering, doubtless, its entire extent,

while the middle and later Eocene covered smaller areas
to the northward. Only marginal remnants of these
huge deposits now remain. The heart of them has been
eroded and swept away. Just at the commencement of

the Tertiary periods the Plateau Country was covered with
brackish water, having perhaps an analogy to the Baltic

or Euxine, but after the accumulation of a few hundred
feet of deposits the region became a vast inland lake.

Its northern shore was along the base of the Uintas,

which had then apparently gained their first elevation.

Its north-western shore, by a coincidence which can
hardly be accidental, lay along the identical boundary
which now sharply separates the Plateau Country from
the Great Basin, and the latter was one of the mainlands
which furnished the sediments of the lake. From the

angle where the Uintas join the Wasatch it is possible to

trace this shore line more than 300 miles south-westward
into Arizona with certainty, and to point out its principal

bays and headlands, and even to locate the sites of some
of the ancient river channels through which the lower
Eocene sediments were brought down. The eastern,

south-eastern, and southern margins, and the remainder
of the south-western margin, remain to be determined by
future exploration. At length, after one-third to one-half

of the lacustrine beds had been laid down, there began a
series of events which has developed the physical features

of the Plateau Country, and which has pursued an un-

broken course to the present time, and which even yet

may not have culminated. Then began that uplifting

which has raised the Plateau Country more than 13,000
feet on an average. Then, too, began a marvellous
erosion which has cut down the mean level about one-
talf that amount, leaving the present mean altitude

nearly 6,500 feet. At the inception of this process the

lake began to dry up, the south-western portion now
drained by the Lower Colorado being the first to emerge.
Gradually through the succeeding periods the lake con-

tracted its area, withdrawing northward to the Uinta
Mountains, where, at the close of the Eocene, it dis-

appeared.
We are now in a position to trace the origin, growth,

and history of the Colorado River, if not from the be-
ginning, at least from an epoch near its beginning. Its

creation was not the event of oae epoch, but a gradual

process extending through several periods. The lower
course, extending from the mouth of the Virgin to the
Pacific, is the oldest portion, and makes its appearance in

geological history a little before, but very near, the middle
Eocene. Whether it existed before this epoch is not beyond
doubt, but probably it did. But earlier than the Tertiary

periods it cannot go ; for it is certain that up to the close

of Cretaceous times the ocean flowed over its track. When
the Plateau Country was first isolated from the ocean it

became a brackish Euxine, and may be presumed to have
had a Hellespont somewhere. It soon after became an
inland lake and must have had a St. Lawrence to keep
its waters fresh. There can be little doubt that in the

middle Eocene the outlet was the lower course of the

Colorado. Whether the lake prior to that had some
other outlet which it abandoned for this one is an open
question,.with the probabilities (on general principles) in

favour of the negative. But the question is of no great

importance.
The growth of the Colorado may be illustrated by

considering what might happen to the St. Lawrence if

the whole region of the Canadian lakes were uplifted two

thousand feet. In no great length of time Ontario would

be drained by the St. Lawrence, lowering its channel,

and that river would become one with the Niagara.

The same process would be repeated at Erie, Huron, and
Superior, the lakes vanishing and leaving only a great

river with many branches. Such was the origin of the

Colorado ; first a Hellespont, then a St. Lawrence, then

a common but rather large river heading in the interior

of a continent. Its principal branch, the Green River,

cuts through the Uinta mountains by the Flaming Gorge

and Caiion of Lodore. A second lake, apparently coeval

with the one we have just discussed, lay to the north of

that range and poured its waters through these gateways

into the southern lake. What other bodies of fresh water

may have been connected with either of these it is impos-

sible to say at present.

At the epoch when the desiccation was completed it is

not probable that the caiions had any existence, for the

indications are that the elevation of the country at the

commencement of the Miocene period was not great.

Conditions favourable to caiion cutting are highly excep-

tional, and there is no evidence that this exceptional

combination of conditions existed at that time, while

there is much evidence that it did not. That the con-

ditions, however, were favourable to a rapid rate of

erosion is highly probable. But the forms which it would

produce might be more nearly analogous to those which

may be observed in eastern Ohio and western Pennsyl-

vania. That the climate was moist and sub-tropical is

rendered probable by the vegetable remains found in the

surrounding regions, and it is only rational to suppose

that such a climate in a moderately elevated region

would yield such results as may be seen in countries

similarly conditioned. Whether the valleys were broad

or narrow, abruptly walled or gently sloped, matters

little. It is almost certain that they were not deep. The
great caiions which we now see had not even been com-

menced, although they were foreshadowed, and the train

of events which was to produce them at a later period

had started into activity.

The history of the Colorado and its drainage system

during Miocene time must be spoken of only in general

terms. In truth during this great age there is no evi-

dence of the occurrence of any critical event aside from

the general process of uplifting and erosion which affected

the region as a whole. The vast erosion of this region

has swept away so much of its mass that most of the

evidence as to the details has vanished with its rocks.

But the more important features of the work, its general

plan in outline, have left well-marked traces and these

can be unravelled. It was a period of slow upliftmg,

reaching a great amount in the aggregate, and it was also
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a period of stupendous erosion. The uplifting however
was unequal. The comparatively even floor of the old lake

was deformed by broad gentle swells rising a little higher

than the general platform. In consequence of their

greater altitude these upswellings at once became the

objects of special attention from the denuding agents and
were wasted more rapidly than lower regions around
them. Here were formed centres or short axes from
which erosion proceeded radially outwards, and the strata,

rising very gently towards them from all directions, were
bevelled off. As the erosion progressed so also did the
uplifting of these local centres or axes, thus maintaining
the maximum erosion at the same localities. It is a
most significant fact that the brunt of erosion is directed

against the edges of the strata and not against their

surfaces, provided the stratification is but little disturbed.

Usually such an uplift will have one diameter longer
than another, and we may call the greater the major-axis.

The strata dissolve away in all directions by the waste
of their edges, and after the lapse of long periods the
newest or uppermost strata will be found encircling the
centre of erosion at a great distance—the next group
below will encircle it a little nearer, and so on.

This has been the history of each of the sub-divisions
of the Plateau Country. Upon the western and northern
sides of the Colorado five of these centres are now easily

discerned. By far the largest and probably the oldest is

around the Grand Caiion. All these had their inception
in Miocene time, though the one around the Grand Cafion
may go back into the upper Eocene. The district known
as the San Rafael Swell is by far the best suited for study.

If we stand upon the eastern verge of the Wasatch
Plateau and look eastward we shall behold one of those
sublime spectacles which fill even the calmest observer
with awe and amazement. From an altitude of more
than 1 1,000 feet the eye can sweep a semicircle with a
radius of nearly seventy miles. It is not the wonder
inspired by great mountains, for only two or three peaks
of the Henry Mountains are well in view, and these with
their noble alpine forms seem as strangely out of place
as Westminster Abbey would be among the ruins of
Thebes. Nor is it the broad expanse of cheerful plains
stretching their mottled surfaces beyond the visible
horizon. It is a picture of desolation and decay ; of a
land dead and rotten with dissolution apparent all over its

face. It consists of a series of terraces all inclining
upwards towards the east. We stand upon the lower
Tertiary rocks and right beneath our feet is a precipice
leaping down across the edges of the level strata upon a
terrace 1,200 feet below. This cliff stretches away north-
ward gradually swinging eastward, and finally southward,
describing a rude semicircle around a centre about forty
milesto the eastward. At the foot of this cliff is a terrace
about six miles wide of upper Cretaceous beds inclining
upwards towards the east very slightly, and at that
distance it is cut off by a second great cliff plunging
down 1,800 feet upon middle Cretaceous beds. This
second cliff describes a smaller semicircle concentric
with the first. From the foot of the second cliff the
strata again rise through a width of about ten miles and
are cut off again by a third series of cUffs as before.
There are five of these concentric lines of cliffs. In
the centre there is an elliptical area forty miles long and
twelve to twenty wide, its major axis being north and
south, which is as completely girt about by rocky walls
as the valley of Rasselas, but such walls as Dr. Johnson
never dreamed of. We have given it the name of the
Red Amphitheatre. Yet, if we look back to Eocene time,
we shall find that the whole stratigraphic series, up to
the Eocene inclusive, covered this amphitheatre. Nearly
10,000 feet have now gone, and the floor is near, or
quite, at the summit of the Carboniferous rocks. At pre-
sent the Amphitheatre is drained by two streams which
cut across it and find their way, one into the Green,

the other into the Colorado, below the junction of the
Grand.

Still more vast is the erosion which has taken place

from the vicinity of the Grand Cafion. Here the Car-

boniferous strata form now the floor of the country, though

a few patches of Trias still remain in the vicinity of the

river. But the main body of the Triassic rocks stands,

now fifty miles north of the river, and beyond them, in a

series of great terraces, rise the Jurassic, Cretaceous, and
Tertiary formations—the latter capped with immense
bodies of volcanic rock. The greater part of the erosicm

was accomplished in Miocene time.

It will be seen that these local uplifts are important in

determining the subdivisions of the area and the distri-

bution of the maxima and minima of degradation. We
may see here a correspondence which is worthy of close

attention. Those areas which have been uplifted most

have been most denuded. I have asked myself a hundred

times whether we might not turn this statement roimd,

and say that those regions which have suffered the greatest

amount of denudation have been elevated most, thereby

assuming the removal of the strata as a cause and the

uplifting as the effect ; whether the removal of such a

mighty load as ten thousand fett of strata from an area

of ten thousand square miles may not have disturbed the

earth's equilibrium of figure, and that the earth, behaving

; as a {^«ai-/-plastic body, has reasserted its equilibrium by

I making good a great part of the loss by drawing upon its

I whole mass beneath. Few geologists question that great

masses of sedimentary deposits displace the earth beneath

them and subside. Surely the inverse aspect of the

problem is a priori equally palpable. That some such

process as this has operated in the Plateau Coimtry

looks at least very plausible, and, if there could be found

independent reasons for believing in its adequacy, the

facts certainly bear it out. Yet its application is iiot

without some difficulties, and the explanation is not quite

complete. Granting the principle, it will be still diffi-

cult to explain how these local uplifts were inaugurated

;

and we can only refer them to the agency of that myste-

rious plutonic force which seems to have been always

at work, and whose operations constitute the darkest

and most momentous problem of dynamical geology.

On the whole it seems to me that we are almost driven

to appeal to this mysterious agency to at least inaugurate,

and perhaps in part to perpetuate, the upward movement,
but that we must also recognise the co-operation of that

tendency which indubitably exists within the earth to

maintain the statical equilibrium of its levels. The only

question is, whether that tendency is merely potential or

becomes partly kinetic; and this again turns upon the

rigidity of the earth. But it is easy to believe that, where
the masses involved are so vast as those which have been
stripped from the San Rafael Swell, and from the

Kaibabs around the Grand Caiion, the rigidity of the

earth may become a vanishing quantity.

Let us turn now to a law which forms a most important
link in the chain of discussion—a law without a thorough
comprehension of which the structural geologist in the

Plateau Country would see very little except Sphinxes,

but one which, when he has fully saturated his mind
with it, will enable him to translate many mysteries. This
law may be called the persistence of rivers. It is a very

simple one, but its uses are wonderful ; indeed those who
have found it so invaluable in the Plateau Country often

wonder why so little use has Lean made of it elsewhere.

If the study of this region should accomplish nothing

more than drawing this principle from its modest retire-

ment and installing it in its rightful place in the logic of

geology it will still have accomplished a great result.

But the law has its limits, which we cannot overstep with

safety.

Of all the changing features of a continent the least

changeful are its great rivers. Undoubtedly rivers have
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perished and undoubtedly they have shifted parts of their

courses somewhat ; but on the whole their tenacity of life is

wonderful, and the obstinacy with which they sometimes
maintain their positions is in powerful contrast with the

instabiUty of other topographical features. This charac-

teristic, however, fails at low levels. A river near its

mouth may often change its course ; but where the
country is high enough to enable it once to fasten its

grip it will hold it, despite all the changes to which the

surface of a continent is ordinarily subject throughout
the term of its secular existence. Its stability and per-

sistence will depend usually upon its altitude, or what
amounts to the same thing, upon the rapidity of its slope.

When that is small we may look for signs of inconstancy.

Other conditions might be formulated which could affect

it or modify it ; but on the whole the fact remains that

rivers have a remarkable power of maintaining their posi-

tions. It would be difficult to point out an instance where
a great river has ever existed under conditions more
favourable to longevity and stability of position than those
of the Colorado and its principal tributaries. Since the

epoch when it commenced to flow it has been situated in

a rising area. Its springs and rills have been among the

mountains and its slope has throughout its career been
continuously though slightly increasing. The relations

of its tributaries hare in this respect been the same, and
indeed the river and its tributaries have been a system and
not merely an aggregate, the latter dependent upon and
perfectly responsive to the physical conditions of the

former. And now we come to the point. The Colorado
and its tributaries run to-day just where they ran in the

Eocene period. Since that time mountains have risen

across their tracks, whose present summits mark less than
half their t otal uplifts ; the river has cleft them down to

their foundations. The Green River, passing the Pacific

Railway, enters the Uintas by the Flaming Gorge, and
after reaching the heart of this chain, turns eastward
parallel to its axis for thirty miles, and then southward,
cutting its way [out by the splendid caiion of Lodore.
Then following westward along the southern base of the

range for five miles, a strange caprice seizes it. Not
satisfied with the terrible gash it has inflicted upon this

noble chain, it darts at it viciously once more, and
entering it, cuts a great horse-shoe caiion more than
2,700 feet deep, and then emerging, goes on its way.
Thenceforward, through a tortuous course of more than

300 miles down stream the strata slowly rise—the river

almost constantly running against the gentle dip of the
beds, cutting through one after another, until its channel
is sunk deep in the carboniferous. Further down, near
the head of the Marble Caiion, the Kaibab rose up to

contest its passage, and a chasm more than 6,200 feet

in depth bears witness to the result. It is needless to

multiply instances. The entire province is a vast cate-

gory of instances of drainage channels running counter

to the structural slopes of the country. I am unable to

recall a single tributary to the right bank of the Colorado
which does not somewhere, and generally throughout the

greater part of its course, run against the dips. The
northern tributaries of the Grand Caiion have their entire

courses thus related. If we were to take the sums of the

lengths of the river and its right hand affluents, we should
find that at least three-fourths of that total length lay

where the streams run against the dips.

It is clear, then, that the structural deformations of

the region—the faults, flexures, and swells, had nothing
to do with determining the present distribution of the

drainage. The rivers are where they are in spite of

them. As these irregularities rose up, the streams turned

neither to the right nor to the left, but cut their way
through them in the same old places. The process may
be illustrated by a feeble analogy with the saw mill. The
river is the saw, the strata are the timber which is fed
against it. The saw-log moves while the saw vibrates

in its place. The river holds its position almost as
rigidly, and the rising strata are dissevered by its cease-
less wear.

What, then, determined the situation of the present
drainage channels ? The answer is that they were deter-
mined by the configuration of the old Eocene lake-bottom
at the time the lake was drained. Then surely the water-
courses ran in conformity with the surface of the upper-
most Tertiary stratum. Soon afterwards that surface
began to be deformed by unequal displacement, but the
rivers had fastened themselves to their places and refused
to be diverted. This, then, is the key which unlocks for

the geologist the vestibule of the Plateau Country. The
rivers were born with the country itself, they are older

than its cliffs and cafions, older than its great erosion

—

the oldest things in its Tertiary history ; nay, they are its

history, which we may yet read imperfectly in their caiion

walls. The mountains and plateaus are of subsequent
origin. They arose athwart the streams only to be cleft

asunder to give passage to the waters. The rivers amid
all changes have ever successfully maintained their right

of way. Such are the uses of the limited theorem of the

persistence of rivers.' I shall not attempt to suggest how
far it may be applicable to other regions, but I am con-
fident that any geologist visiting the Plateau Country
will be quickly overwhelmed with the conviction that it is

true there.

In this connection it remains to add something to

indicate the magnitude of the work accomplished, and
the real extent of the obstacles which the Colorado has
accomplished in maintaining its existence. In the

Colorado itself, the maximum work has beep done at the

Grand Caiion (Fig. 2). This chasm is 2 1 7 miles in length, to

which should bs added properly the Marble Canon above,

69 miles long, since the two are continuous, and their

separation merely nominal. The average depth of the
Grand Caiion is a little more than 5,200 feet—almost
exactly one mile. Its maximum depth through the Kaibab
Plateau is nearly 6,300 feet, this depth being maintained
approximately as the river runs for about fifty miles.

Surely it might be thought that to cut such an abyss is

work enough in the life of one river however ancient of

days. But the summit of the Kaibab is Carboniferous
limestone. When the river began to run in this part the

whole local Mesozoic and lower Eocene series rested upon
the site of this plateau, but have since been swept away
together with a part of the Carboniferous rocks. The river

has cut through the entire fossiliferous system of strata

and now runs 2,000 feet deep in the archsean. The total

thickness of the fossiliferous system here is, or rather

was, very nearly 17,000 feet. Hence in its lifetime the

river has cut through about 19,000 feet of strata.

Through the remainder of the Grand Caiion the total

cutting has been from 2,000 to 3,000 feet less. As we
ascend the river the amount diminishes—not regularly

but with local maxima—until we approach the southern
base of the Uintas. The principal branch, the Green
River, has cut its channel into the quartzites of this

range even more deeply than the Colorado in the Kaibab.
Yet strangely enough the instant the Green is clear of the

mountains it enters a long stretch where the cutting has
been practically nothing. The explanation of this con-

trast will become obvious to the geologist by a mere
reference to the fact that where the cutting has been zero

the locality has been always at the base level of erosion,

and never above it. Only those parts which rise above
the base level are cut down.

{To be continued.)

' Mr. Jukes employed the same principle in explaining some features in

the lower courses of the rivers of Ireland. Quart, foutn. Geol. Soc. of
London, xviii. (1862), 37S, quoted in Jukes and Geikie's "Manual of
Geology," Third Edition, p. 454. [But the idea mav be found in Hutton's
great work the " Theory of the Earth," and in Play fair's " Illustrations.

"

See particularly pp. 102 and 350 et seq. of the latter work.

—

Ed.]

I
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THE BRITISH MUSEUM LIBRARY

WHAT sort of reference library can be provided in

connection with the natural history collections

when they are moved from the British Museum to South
Kensington? is a subject now under consideration. It is

stated on good authority that, so far as the building

arrangements at Kensington go, no provision whaterer
has been made for library space, and that in the Act
passed at the end of last session to enable the trustees to

move the collections, a reference library seems to have
been entirely overlooked. That Act has, however, been
the subject of a resolution by the General Committee of
the British Association, requesting the Council to take
such steps in the matter as they might deem expedient

;

and although the resolution had principal reference to the
administration of the collections, its force extends equally
to such an important matter as a library, should the
Council "deem it expedient " to include that subject.

Whatever may be the decision as to what part of the
library can be transferred to Kensington, or what ought
to be transferred, it is only the works relating to biologi-

cal studies that will be essential there, and it is only
these, therefore, that are likely to be the subject of
inquiry. But it might, perhaps, lead to changes of great
value to those who use the British Museum Library for

the purposes of referring to the literature of science in its

other branches as well, if the inquirj- could be extended
to include the question of the actual state of this litera-

ture, which is available for use at the Museum. Whether
it should be expected that the national library should
contain as complete a collection as possible of scientific

publications, or whether those who wish to consult them
ought to belong to several of the incorporated learned
societies, and use their libraries, is a separate question.
When this question is considered, if it has to be con-
sidered at all, it must not be forgotten that no one society

has anything like a comprehensive collection of scientific

"works, each society aiming at completeness in its own
subjects ; that to belong to several societies is not within
the means of every student; and that, as one of the
advantages of these societies is that members may take
hooks away, no one can be sure of finding on the shelves
what they may wish to consult.

But quite apart from such a question as this it would
be of great use, with a prospect of effecting changes, to
know what is the actual state of the British Museum
library as regards scientific literature.

Only those who have had occasion to work at the
library can have any idea how incomplete it is in this
department, or what a wearisome toil it is, in conse-
quence of the system of cataloguing adopted, to find
whether a work they wish to consult is or is not there.
If the experiences of those who have had occasion to use
the library for such purposes could be collected, the
probability is that it would be found that from a third to
a half of the works asked for were not obtainable there.
This may seem at first sight a very surprising assertion
to make, but there is good reason to believe it true.
What the Museum does or does not contain can, how-
ever, be known only by an inquiry, especially directed
to ascertain the facts. A reference to the catalogue,
as at present arranged, is quite inadequate to give* an
answer. The officials themselves could not tell from it

what they have and what they have not. For example

:

suppose a particular volume of the Reports of the United
States Geological Survey of the Territories is wanted, a
reference to the catalogue will not tell whether it has
been received or not. The catalogue simply gives the
information that the series is on a particular shelf. If a
ticket for the whole series is filled up according to the
requirements of the reading-room regulations with the
press mark, the title, and Washington, 1873, &c., 4^
added, then it will be found when the books are brouo-ht

to the reader's seat, that only volumes two, six, nine, and
ten of the whole series are there. This illustration

applies to all publications which are issued in a series

either by societies or by government departments. To
ascertain, therefore, what is the incompleteness of series

of which some numbers find a place in the catalogue, it

would be requisite, if a reader undertook such an investi-

gation, to write tickets for every series separately, to

have all the numbers brought, and then to make note of

the gaps. Such a work is rather the duty of the officials

than of readers, but, as already stated, it would require a
special inquiry, whether made by readers or by officials,

to ascertain what is really the state of the British Museum
library as to the literature of science.

It must be borne in mind that an important part, per-

haps the most important part, of the literature to which
a worker in science wants to refer, is that which is in the

series of the different societies and government depart-

ments, and it is just in this that the British ^luseum is

weakest, and in which it might be supposed a remedy
might be most easily found. To fill up gaps of old

standard works out of print is not ver}' easy. Chances of

sales of libraries must be carefully looked out for to effect

this, but the current literature of societies and of depart-

ments is more easily secured.

An inquiry into the state of the scientific literature at

the Museum, and the facilities for its use, might be
advantageously directed under three distinct heads, each
of which has an important bearing on meeting the re-

quirements of those who wish to consult the collection :

—

1. As to the incompleteness of series.

2. As to the length of time that elapses between the

pubHcation of a number and its being obtainable at the

Museum.
3. As to the method of cataloguing.

As regards (i) incompleteness of series, there is no
reason to believe that it is confined to publications re-

ferring to any particular branches of science more than

others. For e.xample, to take a few cases at random,
there are only three volumes of the reports of the state of

the Brussels Observator)- ; there is only one part of the

long series of reports on the health of the City of London
;

there are three volumes wanting of the Report of the

Commissioners on the Sanitary Condition of the Labour-
ing Population of Great Britain ; the publications of the

Geological Sur\-ey are very incomplete ; there are none of

the maps of the Water Supply Commission nor of the Coal

Commission ; and so on. To attempt to give a list of

what is known to be wanting would not be of much use

for the reason stated above, that nothing short of a full

inquiry into the matter could make known what is the

real state of affairs. When a question is asked as to why
certain rolumes are missing, there is always one reply

given—the publications of societies, home and foreign,

are presented, and cannot be demanded, and as to the

publications of Government departments, the Museum
has no claim. If they happen to be sent to the Museum
they are received, but' if not, it would seem that imder the

existing system there is no help for it.

As regards (2) the length of time before a volume that

is sent can be had for reference, it may be safely put at

from one to two years. If a question is asked, how it is

that such delays occur, a very general answer is that some
societies are very irregular in sending their publications,

but when such cases as this occur—that at the Museum
a reader cannot now have a volume of the Bulletin of the

Brussels Academy later than 1876, while at another

public museum, the Patent Office Library in Southampton

Buildings, he can have it up to June in this year—it seems

to point rather to some feature in the administration of

the Museum as the cause. Many cases of this kind

might be quoted if it were required to establish the

fact. It is, no doubt, a wise arrangement that novels

and magazines that can be seen at any circulating

III
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library should not be available for use at the Museum till

a year after publication. But the case is very different

with the class of scientific publications now referred to.

Of the foreign and colonial publications not many copies

of each issue reach this country, and in some cases they

can be seen only by the courtesy of an officer of a society

that has received a copy. Then, again, not only the

amount of interest taken in any particular communica-
tion, but sometimes its value, is changed in twelve
months. It has been already said that perhaps the

question may be raised whether the British Museum is

the place to expect to see recent scientific publications,

but it would be well if. its present state were in any case
known.
Then (3) as to the method of cataloguing. The' use of

the catalogue is of course to enable a reader to find the

press mark of the books he wants with the least possible

delay. There may be differences of opinion as to the

extent to which a catalogue should help a reader, but the

facts as regards the British Museum are these. Scien-

tific publications which are not books, magazines, or

newspapers, are for the most part grouped under
" Academies." The majority of those which do not fall

under this head are to be found under the titles of the

government departments by which they are issued. In

order not to waste time over the catalogue the reader
must know certain particulars about the work he wants.

If it is issued by a British government department he
must know whether it has or not been presented to Par-

liament. For example, the pathological researches of

Dr. Sanderson and Dr. Klein were addressed, through

the Local Government Board, to the Lords of the Privy

Council ; the geological work of the Survey is through

the Science and Art Department of the Committee of

Council on Education, also under the Privy Council.

The pathological researches are, however, presented to

Parliament, and the volume containing any particular

part of them must be, therefore, looked for under " Par-

liamentary Papers," while the geological work is not pre-

sented to Parliament, and must therefore be looked for

under " Great Britain and Ireland— Geological Surveys."

In the former case it is requisite to know beforehand in

what year the papers were included ; in the latter case

the memoir to a map may be obtained in this way, but no
clue is given as to how to obtain the map itself. (If the

press mark for the map is searched for in the map cata-

logue, cross-references lead to " World—miscellaneous
—see geographical and geological"). The difficulty of

knowing whether a work has or has not been presented to

Parliament is sometimes great. For example, some of Mr.
Simon's Cholera Reports are included under the Regis-

trar-General's returns and are therefore to be looked for

among " Parhamentary Papers ;
" while the celebrated

1848 Report, which seems somehow not to have been

presented, has to be found in the general catalogue under

the name Simon, John. This is, of course, quite con-

sistent with the method adopted. As it is with the

British so with the foreign publications of departments,

it is requisite to know to what department a report is

sent. An entomologist may be surprised that to get at

some of the United States' publications giving mono-
graphs on certain groups, he has to get his press-mark

from the catalogue under United States—Department of

the Interioi-— Geological Surveys of the Territories—yet

such is the case. And this, too, is quite consistent with

the method of cataloguing adopted.

If the work to be consulted is issued by a learned

society it will probably be found entered under "Aca-
demies." In order to find it in the catalogue the exact

title must be known. For example, it is no use to look

for a Society of Arts' publication under " Society of Arts."

it is requisite to go in the catalogue from "of" to "for|'

as the full title is " Society for the Promotion," &c. It is

also essential to Vnow whether a society has the prefix

kaiserliche or kaiserHche-konigliche, or konigliche, or
Imperiale, or Royal, or British, or the title of any nation-
ality or town. It is also requisite to know where the
work is published, as the grouping is according to the
plan. Academies at so and so. That a reader should
first have all this information about a work he wants to
consult may be very reasonable, for perhaps the collec-

tion at the Museum is too extensive to admit of printing,
as the Patent Office library does, a compact and conve-
nient "list of the scientific and other periodicals and
transactions of learned societies in the free library."

But it is after a reader has found in the catalogue the
title of the society that his real trouble begins. It might
reasonably be supposed that the first entry under the
name of the society would bo the memoirs, transactions, or
journal, as the case may be, of the society. That is not the
British Museum plan. First are given the press marks
of charter, laws, bye-laws, notices of annual meetings,
lists of members, and such like things, and page after

page has to be turned over to get to the publications of

the' society. If there are two sets of publications, such
as quarto transactions and an octavo journal, these are

generally separated .by some pages of other references.

To take a very familiar case, the memoirs of the French
Acaddmie are of course frequently referred to. After the

reader has found the right volume of the catalogue con-

taining "Academies at Paris," and has found Acaddmie
des Sciences, he will have to look on one page for vols. i.

to xi., then, eight pages further on, for vols. xii. to xxiv.,

and then, further on again, xxv. onwards. It is difficult

to imagine what principle is supposed to be followed,

or what is gained to a reader by such a plan. If

it should happen that the reader does not know
that one series of the memoirs contains the com-
munications of members and another series the com-

munications of " Savans Etrangers," he will still have
more trouble in obtaining what he wants. Or take

an English case. Suppose a reader wishes to refer to anj

account of a paper communicated to the Ashmolear
Society. He will find, under that heading, entries ot

an account of the Society, old notices of meetings to

be held (handbills), rules, &c., but no intimation of

whether the Society issues any transactions.

In short, with all the societies, the entries of the regular

publications are so mixed up with rules, list of members,
bye-iaws, iS:c.,that it takes some time, after the right volume
and right page have been found, to turn out their press

mark. Again, it is not always easy for a reader to know
what is classed as an academy and what is not. An
account of a communication given before the Royal In-

stitution in Albemarle Street must be sought in the jour-

nal catalogued under academies, while one given before

the London Institution in Finsbury Circus, though equally

a chartered society, must be sought under "London."
Or again, how should the records of observations be

catalogued 1 under periodical publications ? under acade-

mies, or in the general catalogue. The practice differs

in different cases.

Were it not for the kind and ready assistance given im

cases of need by the reading-room superintendent and

his assistants, a reader would be often quite unable to see

what he needs.

THE " GRAHAM " LECTURE AND MEDAL
SOME time ago the Chemical Section of the Philoso-

phical Society of Glasgow had under consideration

the propriety of raising a fund for the encouragement of

original research. The movement soon began to assume

practical shape, and in course of time the fund was found

tohave reached to nearly 300/., the subscribers being chiefly

well-known chemical manufacturers and merchants in

Glasgow and the west of Scotland. For a time there was
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some diiTerence of opinion as to whether the money sub

scribed should be invested for the purpose of endowing a

lectureship or exclusively for the awarding of medals for

original research. It was eventually agreed, however,

hat two-thirds of the fund should be appropriated for

lecture purposes and one-third for medal purposes, and
it was likewise determined that the medal should bear

the name of the " Graham " Medal ; and that one trien-

nial lecture should also be designated the " Graham

"

Lecture, both lectureship and medal being instituted in

commemoration of the eminent services of a former
citizen of Glasgow and member of the Philosophical

Society, the late Thomas Graham, Master of the Mint,

so distinguished for his researches in chemistry and
physics.

As the scheme is now in such a complete state that it

may be announced to the scientific world, we mention a
few facts of interest in regard to it.

Through their president, Mr. James Mactear, of St.

Rollox Chemical Works, the Council of the Chemical Sec-

tion have been successful in obtaining from Her Majesty's

Mint a valuable die of Prof. Graham, and the authorities

of the Mint have agreed to strike the medal free of charge,

the Trust Fund supplying the necessary gold for the pur-

pose. The Council intend to award the medal at not less

intervals than three years, in order that time may be
allowed for papers to be brought forward of sufficient

merit to justify them in making an award. It may be
remarked that the medals, of not less value than 10/., is

to be awarded for the best original investigation in

chemical physics or in pure or applied chemistry, which
may be communicated to the Philosophical Society of

Glasgow, or the Chemical Section thereof, during the
three sessions preceding the award.^ The Council of the

Section will make the award, or it may be made by an
equivalent body of local chemists of repute, with power
on their part to remit the function to the Professor of
Chemistry in University College, London, or to the
Professor of Chemistry in the University of Edinburgh.
Papers in competition for the " Graham " medal, may,
\\e believe, be offered from any part of the United

I

Kingdom ; in other words, authors need not necessarily

,
be members of the Philosophical Society of Glasgow, or
of its Chemical Section. Dr. William Ramsay, Uni-
\ersity Laboratorj^, Glasgow, the present Secretary of
the Section, will be glad to answer all inquiries in regard
to the matter.

For the purpose of inaugurating the "Graham"
lecture scheme in the most fitting manner possible, the
Council of the Section hare induced Mr. W. Chandler

!
Roberts, F.R.S., the successor to Prof. Graham, as

j

Chemist to the Mint, and for a long time his chief
assistant in carrying out his later investigations, to deliver

j

the first lecture, which is announced for Wednesday, the
22nd inst. Of course it is to be delivered in Glasgow.
The subject is to be "Molecular Mobility, or some
Forms of Invisible Motion," with special reference,
doubtless, to the valuable physico-chemical researches
instituted by Graham. It is the intention of the lec-
ti;rer to exhibit and even to use a good deal of the
apparatus employed by Graham, and now the property
of Mr. Roberts.

" The fitness of things" in connection with the delivery
of the inaugural " Graham " lecture is still further shown
in the choice and consent of Mr. James Young, F.RS.,
of Kelly, to preside on the occasion. There may be
many readers of Nature to whom it is not known that
the gentleman just named was, when a very young man,
a student in the evening popular classes conducted by
Graham in the Mechanics' Institution and Anderson's
College, Glasgow, whom he afterwards faithfully ser\'ed
as lecture assistant, first in Glasgow, and then in the
laboratory of St. Thomas's Hospital, London. That he

' Ihi; Is rurcly .-, mis'ake ; why -r.y limit ?—Ed. Nature.

benefited by the scientific teachings of his great master
is abundantly evident in the fact that he is himself the
founder of one of our greatest chemical industries, namely,
the manufacture of paraffin and paraffin oils—in a sense,

the creation of the last quarter of a century, but already
big with scientific and practical results. His devout re-

spect for Graham's memory has since become almost a
passion, and it is but proper that he should "assist " at

this further effort to commemorate the great scientific

triumphs of his teacher, master, and friend.

John Mayer

NOTES
At the anniversary meeting of the Imperial Academy of

Sciences of St. Petersburg, on December 29, 1878, it was

amiounced that Mr. Hind, F.R.S., superintendent of the

Nautical Almanac, had been elected a Corresponding Member
of the Academy. Besides Mr. Hind there are in the list of Cor-

responding Members of this great Academy the names of Airy,

Darwin, De la Rue, Frankland, Hooker, Huxley, Miller, Owen,
Sabine, and Sylvester.

We trust the subject discussed in our first article this week
will meet with the attention it deserves in the proper quarter.

It is clear that, by almost every civilised government but our

own, the vast importance of meteorological observatories at high

altitudes is recognised, and the universal value of weather fore-

casts is now taken as a matter of course. France has her Pic

du Midi and Pay de Dome, America her magnificently-appointed

Pike's Peak, and, as our article shows, other countries in Europe

have each one or more of these all-important lofty observatories

;

but, as usual, we are half-a-century behind. How valuable

meteorological observations would be to the nation, on one or

more of our loftiest Scotch mountains, any meteorologist can

tell, and may be seen clearly enough from the article. We
earnestly hope the question will not be allowed to subside, but

will be persistently urged in the proper quarter as a matter

of national importance. It would not take the price of a

new gun to found such an institution as is wanted.

The telegraph wires of Pic du Midi Observatory have been

broken again for a number of days. Some anxiety was felt at

Toulouse for the safety of General Nansouty, and a rumour
spread that the house had been cru-hed by an avalanche

descending from the rock at the foot of which it has been built

for protection against the wind. M. Albert Tissandier was sent to

reconnoitre with three mountain guides. On January 9, in the

morning, he started from Bagneres. On the loth, in the evening,

he arrived at the observator)-, \\ here he found that the rumours

spread in the plains were unfounded ; General Nansouty was
taking his readings. On the following morning M. Tissandier

took some drawings, and on the 12th he returned to Bagneres.

The telegraphic communications with Puy de Dome were inter-

rupted on the nth, at the very time when they were restored

with Pic du Midi.

A SUCCESSFUL experiment was made the other night at

Liverpool Street station in electric lighting, the particular form

used being that known as the " Farmer- Wallace." Several

platforms were successfully Ughted up, and only one or two
minor and easily remediable drawbacks characterised the dis-

play. By means of a small electro-magnet on the top of the

frame, carrying a clutch, the carbons are kept constantly ad-

justed, without interference. The gas companies have at last

determined to show what they can really do in the way of illu-

mination, and give themselves fair play in any comparison with

electric lighting. The Phoenix Company, on Saturday night,

lit up a part of Waterloo Bridge Road with gas of increased

power, on an increased number of lamps, with special burners,

in specially-arranged cages. The result was quite sufficient to
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cause discontent with the present inadequate illuminating power

of gas in street-lamps. The expense is of course greater, but

we doubt if it would be so much as the cost of any satisfactory

system of electric lighting ; and perhaps, rather than ran the

risk of being relegated to the category of " lights of other days,"

the companies may, by a little pressure, be made to see the

advisability of supplying better gas at even a cheaper rate than

the present.

A NUMBER of friends and colleagues of the late Karl von

Littrow, director of the Vienna iObservatory, have ha:l a medal

struck in his memory, which may be obtained at a moderate cost

from the publishing firm of Ceroid and Co., Vienna. The face

of the medal bears a portrait of von Littrow, and the reverse a

view of the new Vienna Observatory.

M. Delesse has been nominated a member of the Paris

Academy of Sciences, in the section of Mineralog)', in place of

the late Prof. Delafosse.

M. Edmond Becquerel, who has been appointed vice-

president of the Academy of Sciences for 1879, will act as

president of the Academy in 1880, according to the constant

custom. The president for 1879 is M. Daubree, the celebrated

geologist, who was nominated vice-president last year. M.
Daubree has been nominated president of the Central Section

of the Geographical Society of Paris for 1879 ; M. Delesse, the

ne« ly-elected member of the Institute, one of the vice-presidents.

1/ Our readers will regret to hear that Prof. Clifford's health is

still extremely delicate ; he sailed for IMadeira a few days ago,

accompanied by Mrs. Clifford, in the hope that the genial

clima'e would lead to improvement. We trust this hope will

be realised.

The Managers of the Royal Institution of Great Britain have

decided that the next Actonian Prize shall be awarded to an

essay illustrative of the wisdom and beneficence of the Almighty ;

the subject being " The Structure and Functions of the Retina

in all Classes of Animals, viewed in relation with the Theory of

Evolution." The prize is 100 guineas, and will be awarded or

withheld as the managers shall think proper. Competitors for

the prize are requested to send their essays (with or without

their names being affixed) to the Royal Institution, addressed to

the Secretary, on or before October i, 1879. The adjudication

will be made by the managers in 1879.

The widow of Faraday died last Monday week.

It seems to be acknowledged that the readings taken by the

electrical instruments kept at Montsouris Ob;ervatoi7 are not

sufficient to give an accurate idea of the changes in the tension

of the air. During the present period, when almost every fall

of snow Mas observed during the night, the readings of the

!Montsouris Observatory gave ho sign of negative tension. We
are in a position to state that a self-registering apparatus would

have been kept in operation from the beginning of last year, if

it had not been required to send it to the Champ de Mars

Exhibition for the instruction of visitors. M. Marie Da\7 is

now engaged in putting into operation this apparatus. It

should be stated that in 1873 a scientific delegate having been

sent to England by M. Jules Simon, then Minister of Public

Instruction, suggested that the self-registering instruments to be

established in the French observatories, should be constructed

according to the pattern adopted at Kew Observatory, so that

comparisons should not be rendered impossible. The remark-

able conclusions recorded by Mr. Whipple last week are an

indication of the soundness of these suggestions.

The winter has been so severe in France that the whole of

the land on January 1 1 was transformed into a solid mass of ice,

communication by rail, and even intelligence by m ire becoming

very difficult in the elevated parts of the country. The most

extraordinary fall of snow recorded in the period was close to

Montargis, where it accumulated to a height of 2 metres on a

long narrow band of several kilometres long. In the meanwhile

the largest rivers of the land overflowed, owing to the great rains

which had been prevailing. The Seine reached an altitude of

6*2 1 metres at Pont Royal, the Loire was higher than on any year

on record at Nantes, where the inundation was a public calamity ;

the increase of the Garonne and Rhone was only stopped by

the freezing of the high lands.

Among the papers to be read at the forthcoming meetings of

the Society of Arts are the following :—February 26, "Indian

Pottery at the Paris Exhibition," by George Birdvvood, M.D.>

C.S.I. ; March 5, "The Social Nec^sity for Popular and

Practical Teaching of Sanitary Science," by Joseph J. Pope,

M.R.C.S. ; March 12, "The Compensation of Time-keepers,"

by Edward Rigg, M.A. ; March 19, " Economical Gardens for

Londoners," by W. Mattieu Williams, F.C.S. ; March 26,

" The Treatment'of Iron to^Prevent Corrosion" (a second com-

munication), by Prof. Barff, M.A. In the Chemical Section

—

January 30, "Gas Illumination," by Dr. William Wallace,

F.R.S.E. In the Indian Section—January 21, "Quest and

Early European Settlement of India," by George Birdwood,

M.D., C.S.I. ; February 21, "The Trade of Central Asia,"

by Trelawney Saunders. In the African Section—Febraary

4, "The Opening of the District to the North of Lake

Nyassa, with Notes of a Recent Expedition through that

country," by H. B. Cotterell ; March 18, "Some Remarks

upon an Old Map of Africa contained in Janson's Atla=,

published at Paris in 1612," by R. Ward; April I, "Thi

Contact of Civilisation and Barbarism in Africa, Past and

Present," by Edward Hutchinson. Cantor Lectures—First

Course, on "Mathematical Instruments," by Mr. W. Mattieu

Williams. The Second Course will be by Dr. W. II. Corfield,

M. A., on " Household Sanitary Arrangements ; " it will consist of

six lectures, to commence on February 17. The Third Course

will be by Mr. W. H. Preece, on "Recent Advances in Tele-

graphy." A course of two lectures will be given by Dr. B. W.
Richardson, M.A., LL.D., FR.S., on "Some Further Re-

searches in Putrefactive Changes," in continuation and comple-

tion of his course of Cantor Lectures given last session.

A NEW application of the electric light has just been made by

some German River Steamboat Companies, Experiments made

on the steamers plying en the Weser and Elbe Rivers having

proved perfectly successful these steamers will henceforth be

illuminated by electricity.

The captain of the steamboat Chillon, the Geneva coire-

spondent of the Times writes, which was caught in the storm 01

the morning of January 2, describes in a letter to the local papers

a scene which is not witnessed once in a generation. On Lake

Leman, between Rivaz and St. Gindolph, the two winds the

fohn and the Use, met twisting the water up into a column nearly

40 feet high and 10 yards in circumference. It was a veritable

waterspout, and, after retaining its position for several minutes,

took the form of a vapoury cloud and melted away. The

meeting of the fohn and the bise is more common on the

I,ake of Lucerne than that of Geneva ; but wherever it

happens it is terribly destructive, sweeping down the tallest

forest trees and wreckia^j every craft smaller than a steamer.

A SLIGHT shock of earthquake was felt on Friday last at 3 A.M.

at Cologne and Eschweiler. From Buir two shocks are reported

—the one at 3.15 and the other at 7.43- The Neue Frcie Presse

announces a considerable shock of earthquake from Unterdran-

burg, which occurred on the iith inst., at 10.8 A.M. The

Central Observatory at Vienna reports a powerful shock at

loh. i8m. 15s. on the same day observed at Klagenfurt It
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lasted thirteen seconds, and was followed by three slighter

shocks. The direction was from south-east to northwest. A
report from Ersenkappel gives the same time. The shock ob-

served at Cologne, it will be remarked, occurred on the loth

inst., a day sooner.

Invalids will be glad to learn that, amidst the severe

weather, a comparatively mild climate exists in a part of their

own country. A bouquet arrived from Glengariff on Saturday,

the nth instant, comprising wallflower, primrose, primula,

stocks, chrysanthemum, scarlet geranium, arbutus-berries, and a

rose-bud, all picked from an exposed garden. In Madeira

—

but five days' journey—ripe bananas and custard-apples are

hanging on the trees. Many of the gayest flowers are in full

bloom.

It is proposed at the next^ meeting of Russian naturalists to

unite all Russian scientific societies into one large association,

with zoological, botanical, and physiological sections which

would have branches at all the Universities.

The admirable work by Mr. William H. Edwards on the

"Butterflies of North America" has been continued by the

publication of the seventh part of the second series, which, like

its predecessors, is illustrated by five quarto plates of interesting

specie?, drawn by Miss Mary Peart, of Philadelphia. It is

especially interesting from the number of observations made by

the author, and his correspondence upon dimorphism and poly-

morphism of a number of the lepidoptera.

We cannot help expressing our regret at the almost total

destruction of the Birmingham Central Reference Library, with

its irreplaceable special collections. We have had frequent occa-

sion to speak of the reports of the Birmingham system of libra-

ries, one of the best anywhere. The building which has suffered

disaster was close by the Midland Institute, which fortimately

bas escaped.

During the past summer discoveries of a very [interesting

series of fossil forests were made by William H. Holmes, of the

Hayden (U.S.) Geological Survey. The fact of the occurrence of

abundant fossil wood, and in some places of fossil trunks in situ

had been noted by former visitors to the Yellowstone Park, but

nothing had been learned of the manner in which the forests

had been preser\'ed, neither had their great extent been sus-

pected. It is found that an extensive series of forests have been

buried in the sedimentary formations of the volcanic tertiary,

especially in the region drained by the East Fork of the Yellow-

stone. From the bottom to the top of the highest cliffs rows of

upright tnmks may be seen, weathered out and ranged along the

ledges like the columns of a'temple. Throughout a long period

of subsidence a constant alternation of land and sea seems to

have been kept up by the irregular deposition pi fragmentary

volcanic products, so that numberless forests grew and sank, one
after another, beneath the sea. Fully 4,000 feet of the tree-

bearing strata were formed before the final upward movement
b^an. These same strata now cap some of the highest ranges

of the Rocky Mountains, and cover an area of upward of io,ocx)

square miles. The silicified trunks are in many cases from
twenty to thirty feet high, and fairly rival the giant trees of Cali-

fwnia in dimensions.

In the Colonies and India we find a note respecting the em-
ployment of sheep as beasts of burden. In Eastern Turkistan
and Thibet, for instance, borax is borne on the backs of sheep
OTer the mountains to Leh, Kangra, and Rampur on the Sutlej.

Borax is found at Rudok, in Changthan, of such excellent quality
ttat only 25 per cent, is lost in the process of refining. The
Rudok borax is carried on sheep to Rampur, which travel at the
rate of two miles a day; but, notwithstanding the superior
quality and the demand for it in Europe, the expenses attending

its transport seriously hamper the trade, which, but for the sheep

would hardly exist at all.

The proportions of some principal constituents of sea-water

have recently been determined by Herr Jacobsen, from forty-six

samples of water taken from the most different regions and at

different depths, during the expedition of the Gazelle. Witli

regard to carbonate of lime, he obtains an average of 0*269 parts

of it in io,coo parts of sea-water ; the minimimi was o'22o parts,

and the maximum 0*312 parts. Such differences ^he attributes

mainly to experimental errors, and draws the simple conclusion

(not favourable to some interesting biological and geological

speculations) that the proportion of carbonate of lime in sea-

water varies but slightly. The influence of extensive separation

of the carbonate of lime by organisms and that of extensive local

replenishing of the water with the carbonate are speedily

equalised by ocean [currents and obliterated for analysis. One
region of the ocean does not afford better life conditions

for lime-secreting animals than another (by containing more

carbonate of lime), and among the causes from which most

of such animals are found on coasts and at comparatively small

depths is not ^to be reckoned that adduced by J. Davy, that

in the open sea the carbonate almost wholly disappears. Nor is

there ground for Forchhammer's supposition that those animals

must be capable of changing the sxilphate of lime into the carbonate.

The author found but little variations also in the proportions of

chlorine and sulphuric acid (the chlorine was somewhat the more

constant). The obser^'ations in general point to a rapid mixture

of the sea-water of different regions by currents both horizontal

and vertical.

A recent number of La Nature gives the following statistics

of education in Germany and France :—Of the 86, 1 77 conscripts

enrolled in 1877 in the German army 78,622 had received primai-y

instruction in the German tongue, 5,415 in other tongues, and

2,140 or 2*483 percent, could neither read nor wTite. The dis-

trict of Posen furnished the largest contingent of this last

category, 1 1 "20 per cent. ; then follow Prussia, Silesia, Pome-

rania, Westphalia, Hanover, Brandenburg, Sleswig-Holstein,

the Rhine provinces, Hesse Nassau, and lastly Hohenzollern, of

which all the conscripts had received primary instruction. Ac-

cording to the census of 1876 there are, in France, 4,502,894

children of six to thirteen years of age. The number of primary

schools is about 71,547, of which 9,352 are absolutely gratuitous.

It is reckoned that there are 624,743 children who do not attend

any schooL

The new railway bridge across the Lim fjord in the Danish

province of Jutland was opened for traffic on December 15.

Herr Schaper, an eminent Berlin sculptor, has just finished

the model for a bust of the late Prof. Braun, for many years

director of the Berlin 'Botanical Gardens. The bust will be

executed in bronze and will be erected in the gardens upon a

granite pedestal of 2 metres height.

We have received parts i and 2 of vol. ii. of the Transactions

of the Watford Natural History Society, containing several

papers which show that the Society^continues to do good work

among the animals and plants of Hertfordshire.

The additions to the Zoolc^cal Society's Gardens during the

past week include a Macaque Monkey (Macacus cynomolgus)

from India, presented by Mr. Wm, Trent ; a Green Monkey

{Cercopithecus callitrichus) from West Africa, presente 1 by Mr.

Carroll; a Common Marmoset {Hapale jacchus) from South-

East Brazil, presented by Mrs. Currey ; a Triangular Spotted

Dove {Columba guinea) firom South Africa, presented by Col.

F. C. Hassard, C.B. ; a Great Eagle Owl (Bubo maximus),

Eiuropean, deposited ; a Bar-winged Rail (Rallina poeciloptera)

from the Fiji Islands, piirchased.
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INDO-OCEANIC RACES
TWO papers of considerable interest on the peoples of the

Pacific and Indian Islands were read at the last meeting of

the Anthropological Institute. The first of these papers, by the

Rev, S. J.
VVhitmee, so long resident in Samoa, was for the

purpose of proposing a revised nomenclature of what he calls the

Inter-Oceanic races of men. There is much confusion, it is ad-

mitted, in the use of geographical and ethnographical names in the

Pacific. Polynesia is employed by some for all the intertropical

islands eastward of New Guinea. By others it is used for those

islands which are east of Fiji, while Melanesia is employed for the

southern islands from Fiji -westward, and Micronesia for the

northern island. Mr. Whitmee proposes that Polynesia should

be uniformly employed in the wider signification, and that the

different portions be indicated by east, west, and north-west,

just as we indicate the parts of a continent.

The term Inter- Oceanic Races is used for the people found in

Madagascar, Australasia, the Indian Archipelago, Formosa, and
Polynesia. In this region there are two classes of people, who
may be superficially described as dark and brown.

The dark people comprise three very distinct races : i. The
Australians, who may bear the numt Austra/s ; 2. The people

found in the Andaman Islands, the interior of the Malacca
peninsula, and some portions of the Indian Archipelago, who
already have a good name, viz., Negritos ; 3. The woolly-haired

people of Western New Guinea, the Aru, and other islands in

the Indian Archipelago, and Western Polynesia. Two names
have been used for these—Papuan and Melanesian, and Mr.
Whitmee proposes to keep Papuan and drop Melanesian.

Where these Papuans are somewhat mixed with brown Poly

nesian blood, they may be conveniently known as sub-Papuan.

The people known as Alfurese in the Indian Archipelago

Mr. Whitmee does not regard as a separate people. As used by
the Malays, Alfuro appears simply to mean non-Mahommedan
and non-Christian—pagan wild men, whether brown or black.

Hence Alfuro cannot be used as an ethnic appellation.

The brown people found, from Madagascar, through the

Indian Archipelago, in Formosa, in north-west and eastern

Polynesia and in New Zealand, Mr. Whitmee regards as having

sprung from one stock which had its home in the Indian Archi-

pelago or the Malacca peninsula. For this family he wishes to

retain Baron von Humboldt's name, Malayo-Folynesian ; not

because it is the best possible name, but because it is in use and
well understood.

There are five branches of this family : i. Mr. Whitmee
believes the first branch which broke off from the parent stock

was that which went across the Pacific to Eastern Polynesia and
New Zealand. These people probably retain more of the

primitive condition of the parent stock than the others, owing
to their isolation. But it is almost certain they have to some
extent deterioi-ated from that condition. This race, which does

not now possess a satisfactory collective name, he proposes to

call Sawaidri : this word being compounded from the following

representative names, Sa-xaoa,, llazuai-l, and Ma.-ori, following

the precedent of the Horsoks of North Thibet, whose name is

from I/o?'-Tpa and Sok-Tps,. 2. A much later migration went west-

ward to Madagascar, and these people bear the appropriate

name Malagasy. Probably an approximate date of this migra-

tion may be fixed by the presence of a few Sanscrit words in the

Malagasy language. 3. Mr. Whitmee is unable to express any

opinion as to when the Formosan migration took place. 4. The
latest exodus from the Indian Archipelago was doubtless that

which went to north-west Polynesia (Melanesia). For these

people he proposes the name Tdrapon, from Tarawa, in the

Gilbert group (used by Mr. Horatio Hall for the language of

that archipelago) and Ponape, a representative atoll of the

Caroline group. 5. For that branch of the family found still in

the Indian Archipelago he proposes to 'use the generic name
Malayan. He believes all these people may be included under
this term, and that the differences which exist between them may
be accounted for by the isolation of some, while others have had
a greater mixture of foreign blood, and have been more in

contact with external culture and other influences which have

changed them since the family has been broken up.

At the eastern end of New Guinea there are mixed people,

who may be called stib-Sazvaidri, or sub-Malayan, as their

affinities with one or other of these divisions may hereafter prove

to be.

The following table shows in compact form the divisions pro-

posed by Mr. Whitmee :

—

Inter-

Oceanic
Races of

Men.

Dark Races

—

? Negrito-Polynesians

Austral

Negrita

Papuan

... Australia.

(Andaman Is.

'ISamang, &c.

(Aru Is.

.. \ Western New Guinea.
(Western Polynesia.

Brown Stock

—

Malayo-Polynesians

{Samoa.
1{a\raii.

New Zealand, &c., &c.

Malagasy. Madagascar,

Formosan . Formosa.

Malav-in f
^'alays of Sumatra, &c.Malayan

"Javanese, &c., &c.

(Carol'ne Is.

Tdrapon ...< Marshall Is.

(Gilbert Is.

A lively discussion followed, in which Mr. Wallace, Prof,

Flower, and Mr. A. H. Keane took part ; the two former, while
approving of some of Mr. Whitmee's proposed changes, pre-

ferred, on the whole, to utilise existing terms. Mr. Keane, in

the main, supported Mr. Whitmee's conclusions ; indeed, Mr.
Whitmee acknowledged his indebtedness to Mr. Keane for

several important suggestions contained in his paper.

The second paper, by the Rev. W. G. Lawes, recently re^

turned from a three years' residence at Port Moresby, New
Guinea, was an extremely interesting series of ethnological notes

on the Motu, Koitapu, and Koiari tribes of New Gu nea.

It is extremely important that all statements about New
Guinea should be specific as to locality. It is even more impor-
tant with reference to the people than to the country, the

divei'sities of race and tribe are so numerous. Twenty-five

different dialects and languages are spoken, to the writer''s

knowledge, in the 300 miles of coast extending from Yule
Island to China Straits. Port Moresby is the centre of the

Motu district, and is in lat. 9° 30' S. and long. 147° 10' E,

The Motu were fully described by Dr. W. Y. Turner in a paper
published in the Journal of the Institute, May, 1878. So far

as the Motu is concerned Mr. Lawes' paper was simply supple-

mentary.

Great importance is attached among the Motu to the tattooing

of the women as a means of enhancing beauty. No importance

seems to be attached by them to the pattern. The men are

sometimes slightly tattooed, but with them it is a decoration of

honour, and shows that the wearer has killed some one.

The taboo system of Polynesia is practised on many occa-

sions and for many purposes.

The spirits of the departed go away to ocean space (their

hades), and ultimately find their v ay to the place which is asso-

ciated in the native mind with plenty and animal enjoyment.

The legend of the Motu respecting the origin of fire is that

smoke being seen out to sea, the animals assembled and volun-

teered to fetch it. The snake, bandicoot, bird, and kangaroo,

all started, but came back without it. The dog then went, and
succeeded.

The Koitapu are now for the most part to be found living at

one end of the Motu villages although preserving their distinct-

ness and separateness. They are also to be foimd in littk

groups of a few houses a little way inland, on a hill overlooking

the sea all through the Motu district. The typical Koitapu

man is slightly darker in colour than the Motu, and the hair is

frizzy, not woolly. The principal differences between the

Koitapu and Motu are the following :

—

Language.—This is essentially different from the Motu and

coast tribes. In a vocabulary of. 250 words there are only 12

words which have any affinity for coastal or Malayo-Polynesian

dialects.

Food and Cooking.—Their bill of fare is more extensive than

the Motu, and the mode of cooking different.

Ornaments.—Those different to the Motu are the breastplate

and feather head-dress.

Weapons and Manufactures.—Tan weapons are stone clubs

and spears ; the bow and arrow is confined to coast tribes. A
netted bag and peculiar kind of matting are made by Koitapu,

but the knowledge of pottery is confined to coast tribes.

The Koitapu excel in hunting, but the coast tribes are fisher-

men. The Motu are the conquerors and superior race, but have

a superstitious fear of the Koitapu and inland tribes. The
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Koitapu are supposed to have power to bewitch and cause

disease, also to prevent rain from falling.

The Motu take presents to Koitapu in case of disease, and

tke women sometimes suck the seat of pain in the same manner

as described in Sir J.
Lubbock's "Origin of Civilisation, pp.

27 28 There are many indications that the Koitapu are now

but a small remnant of what was once a numerous and powerful

The Koiari are closely allied to the Koitapu, and inhabit the

mountains at the back of the Motu and Koitapu district. They

con<;ist of a number of scattered tribes. They are physically

inferior to the Motu and Koitapu, but more numerous. They

are small in stature, dark in colour, and dirty in person. Their

hands and feet are remarkably small. Their villages are bmlt

on the ridge of a hill. Tree houses are common, almost every

village having one at a considerable height. Their language is

simifar to Koitapu, They cultivate the soil carefully, and are

great hunters. The women are more degraded than among

the KoiUpu or Motu, and polygamy is more common.

The dead are laid out for some weeks in the house, and then

exposed to sun and smoke until perfectly dry. When the

bones fall apart they are collected and tied up in a bundle and

hung up in the deserted house or in a tree close by.

The mode of salutation among the Koiari is peculiar. They

salute their friends by chucking them under the chin.

They are great chewers of the betel-nut, and are very eager

to obtain salt. They barter their produce occasionally with the

Motu at Port Moresby for fish, cocoa-nuts, salt, and pottery.

1

SCIENTIFIC SERIALS
Annalen der Physik und Chemie, No. il, 1878.—In a valuable

paper oa the passage of the galvanic ctirrent through iron, Herr

Auerbach describes experiments with reference to the effect of

longitudinal magnetisation of iron bars or wires on their

resistance, and to the extra currents at closing and opening of

the circuit, explained by a transverse or circular magnetisation.

Circularly magnetic iron conducts a current worse, the stronger

the circular magnetisation. The resistance of longitudinally

magnetised iron may be less or greater than that of unmagnetic

;

in the former case the resistance-function has nowhere a

minimum or maximum ; the resistance rises steadily from the

state of saturated longitudinal, to that of saturated circular,

magnetism ; and this is reali-:ed in hard steel. In the other case

the resistance-function has a minimum for the unmagnetic state,

Herr Auerbach explains the efifects observed on the hypothesis

of rotatable molecular magnets, and indicates the bearing of his

views on them on the fundamental laws of galvanism, and the

galvanic constants of iron.—In a third series of experimental

magnetic researches, Herr Fromme deals with two modes of

magnetising a rod with a spiral conveying a galvanic current.

It may be inserted in the spiral after the circuit has been com-

pleted, and withdrawn while the current is still flowing ; or it

may be inserted before the circuit is closed, and withdrawn after

it is opened. He now obtains a distinct difference, unperceived

before, between the efiects, and the causes of the phenomena

are thought to be not of secondary nature (or very little so), but

deducible from the essence of magnetism. The results of

experiment are found to agree better with the Neumann-Kirch-
hoff theory, when the latter of the two above methods is aban-

doned.—Herr Ritter communicates a first paper of researches

on the height of the atmosphere, and the constitution of gaseous

cosmical substances. On the two hypotheses of an indifferent

state of equilibrium in the atmosphere, and of the oxygen and
nitrogen retaining approximately, in all changes of condition,

the properties of a so-called perfect gas, he arrives theoretically

at a height of 40 km. for the atmosphere, whereas Schiaparelli's

observations make it more than 200 km. He removes this dis-

crepancy by supposing that, in the rise of the air-masses, not
only aqueous vapour, but oxygen and nitrogen, pass into the
state of agijregati^n of a snow-cloud.—Dr. Kolacek studies

mathematically the influence of capillary surface-pressure on the

velocity of propagation of water-waves.

SOCIETIES AND ACADEMIES
London

Royal Society, January 9.
—"Note on the Inequalities of

the Diurnal Range of the Declination Magnet as recorded at the
Kew Observatory," by Balfour Stewart, F.R.S., Professor of

Natural Philosophy in Owens College, Manchester, and Willianri

Dodgson.
We are at present engaged in searching for the natural ir.-

equalities of the above range, more especially for any of which

the period is between 24 and 25 days. We find strong evidence

of an inequality of considerable magnitude of which the period

is 24*00 days, very nearly. We have also found preliminary

evidence of the existence of two considerable inequalities having

periods not very far from 24*65 and 24*80 days. These two
appear to come together in about 1 1 years, but we cannot yet

give the exact time of this.

We have not found a trace of any inequality vnih a period of

24*25 days,

" Some Experiments on Metallic Reflexion," by Sir John
Conroy, Bart., M.A, Communicated by Prof. G. G. Stokes,

Sec. R,S,
He finds that when light is reflected from a polished surface

of gold or copper in contact with various media, the angle of

principal incidence diminishes, and the principal azimuth in-

creases with the increase of the refractive index of the inedium

in contact with the metallic surface ; and further, the diminution

in the value of the principal incidence appears to be nearly in

proportion to the increase of the refractive index of the surround-

ing medium.
He states that theS^values of these angles for gold with red

light are :

—

Principal
Incidence.

Priadpal
Anmuth.

In air 760 35 27
In water 72 46 36 23
In carbon bisulphide 7003 3^4^

Assuming that the angle of principal incidence for a metal is the

same as the angle of polarisation of a transparent substance,

that is the angle whose tangent is equal to the refractive index,

the value of that angle in air, as deduced from the measurements

made in water and carbon bisulphide by multiplying the tangent

of the principal incidence in those media by their refractive

indices is 76*53 and 77*22 instead of 76.

" Researches on the Absorption of the Ultra-Violet Rays of

the Spectrum by Organic Substances," by W. N. Hartley,

F.Inst. Chem., F.R.S.E., F.C.S,, Demonstrator of Chemistrj-,

King's College, London, and A, K. Huntington, F.Inst. Chem.,
A.R.Sc. Mines, F.C.S. Communicated by Prof. G. G. Stokes,

Sec.R.S.
The following were the conclusions reached :

—

1. The normal alcohols of the series C„H2n + lOH are remark-

able for transparency to the ultra-violet rays of the spectrum,

pure methylic alcohol being as nearly so as water.

2. The normal fatty acids exhibit a greater absorption of the

more refrangible rays of the ultra-violet spectrum than the

normal alcohols containing the same number of carbon-atoms.

3. There is an increased absorption of the more refrangible

rays corresponding to each increment of CH2 in the molecule of

the alcohols and acids.

4. Like the alcohols and acids, the ethereal salts derived from
them are highly transparent to the ultra-violet rays, and do not

exhibit absorption-bands.

In order to ascertain whether isomeric bodies exhibited similar

or identical absorption-spectra, a series of benzene derivatives

was examined. From the great absorptive power of this class

of substances it was found necessary to use very dilute solutions,

even though the cells holding the liquids were not more than

o*75 inch in thickness. Curves were plotted by taking the pro-

portions of substances in solution as ordinate?, and the position

of absorption-bands as abscissae, and these curves are highly

characteristic features of very many compounds. About twenty

diagrams hav« thus been made.
The following is a summary of the chief points of interest

appertaining to benzene and its derivatives :

—

1. Benzene, and the hydrocarbons, the phenols, acids, and

amines derived therefrom, are remarkable firstly, for their

powerful absorption of the ultra-violet rays ; secondly, for the

absorption-bands made visible by dissolving them in water or

alcohol, and diltiting ; and thirdly, for the extraordinary intensity

of these absorption-bands, that is to say, their power of resisting

dilution.

2. Isomeric bodies, containing the benzene nucleus, exhibit

widely different spectra, inasmuch as their absorption-bands

vary in position and in intensity.
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3. The photographic absoi"ption spectra can be employed as a

means of identifying organic substances, and as a most delicate

test of their purity. The curves obtained by co-ordinating the

extent of dilution with the position of the rays of the spectrum
absorbed by the solution form a strongly-marked and often a

highly characteristic feature of many organic compounds.
There is a curious feature in connection with the position of

the absorption bands ; at the less refrangible end they either

begin at line 12 Cd or line 17 Cd, and those which begin at 12

end a little beyond 17.

No napthalene or anthracene derivatives have yet been
examined, and very few substances of unknown constitution

—

hence most interesting results may be anticipated from a con-
tinuation of this research, and this contribution must be accepted
rather as a bare commencement of the subject than its

conclusion.

Mathematical Society, January 9.—C. W. Merrifield,

F.R.S., president, in the chair.—Dr. J. Hopkinson, F.R.S.j
was admitted a Member.—The following communications were
made to the Society : On a theorem in elliptical functions, by
Prof. Cayley, F.R.S.—On a new modular equation, by Prof.
H. J. S. Smith, F.R.S.—On coefficients of conduction and
capacity of two electrified spheres, by Prof. Greenhill.—On
certain systems of partial differential equations of the first order
with several dependent variables, by Prof. Lloyd-Tanner.

Edinburgh
Royal Society, December 16, 1878.—Prof. Kelland, presi-

dent, in the chair.—The first paper was on the action of light

on the iris, by Mr. William Ackroyd. In i the paper Mr. Ack-
royd suggested certain methods for determining whether the
amount of light admitted to the eye had an influence on the
pupil or not. Certain of the suggested met^iods had reference
to light emanating from a bright point held close to the eye,

while another dealt with rays of light emanating from a bright
point at a distance.—The next paper was by Mr. John Aitken,
on a new variety of ocular spectrum.—Mr. Alex. Macfarlane,
D.Sc, M.A., then read the first half of a paper on the
principles of the logical algebra. In it he entered into a
minute examination of the principles of the logical calculus, as

laid down by Prof. Boole in his treatise on the "Laws of
Thought," and advanced a new theory of the operation of the
mind, founded upon the analysis of language and the nature of
mathematical reasoning.

Manchester
Literary and Philosophical Society, December 10, 1878.

—J. P. Joule, D.C.L,, LL.D., F.R.S., president, in the chair.

On the combinations of aurin with mineral acids, by R. S. Dale,
B.A., and C. Schorlemmer, F.R.S.—On the estimation of small
excesses of weight by the balance from the time of vibration

and the angular deflection of the beam, by J. H. Poynting,
B.A., B.Sc.

Paris
Academy of Sciences, January 6.—M. Fizeau in the chair.

—M. Edm. Becquerel was elected Vice-President for 1879.

—

M, Fizeau gave information regarding the publications of the
Academy, and the changes among members and correspondents
during tlae year. The deceased members are Becquerel, Reg-
nault, Delafosse, Bernard, Belgrand, and Bienayme. Deceased
correspondents, Didion, Secchi, Mayer, Malaguti, Leymerie,
De Vibraye, De Valdrome, Shumann, Rokitanski, and Lebert.
—The following papers were read :—Reply to M. Pasteur, by
M. Berthelot.—On a gigantic isopod from a great depth in the

sea, by M. Milne-Edwards. This creature, called Bathynotnus
giganteus, was brought up from a depth of 955 fathoms, on the
north-east of the bank of Yucatan, by the American expedition
in the Blake, which started in December, 1877, under A. Agassiz,

It measures o"23m. in length and o'lom. in breadth, and is

specially distinguished by its respiratory apparatus. This has
the form of plumes or tufts from branching stems under the

false abdominal feet, which serve as a kind of opercular
system. The whole system, including a hollow part in the
false abdominal feet, may be injected with coloured liquid.

Doubtless the arrangement is specially adapted for the great

depth at - which the animal respires. The eyes are very

well-developed (which would hardly have been expected in a

very dark medium). They are each formed of nearly 4,000
square facettes, and, instead of being above the head, as in all

errant Cymothoadians, they are lodged under the frontal border,

at each side of the base of the antennae. M. Milne-Edwards

places the animal in a new family, which he designates Branchi-
ferous Cymothoadians.—On the parallelism of axes of rotation,

by M. Sire. The tendency to this is illustrated by a simple
apparatus.—On an economical method of bathing adopted in

the 69th Regiment of Infantry, by Dr. Ilaro. Each man takes
his place in a tub of warm water, and receives a pulverulent
douche of warm water, at the same time rubbing himself with
black soap and a brush ; then comes a second douche of warm
water, then washing with cold water. 80 to 100 men are thus
washed daily at a cost of i fr. 20 per shnce, or o'oi2 fr. per
man.—On the existence of the intra-Mercurial planet indicated

by Leverrier, by M, von Oppolzer. He finds (by calculation)

the existence of such a planet very probable, but thinks

it cannot be identical with any of the two objects ob-
served by Mr. Watson,—Double nebulae in motion, by
M. Flammarion. He suggests that such may be the origin of

systems of double stars. Having compared the observations

made on 5,000 catalogued nebulae, he indicates those which
show a certain motion, and the nature of it.—On the formation

of organic ultramarines, by M. de Forcrand. He obtains such
products by heating ultramarine of silver with chlorides or

iodides of different alcoholic radicles.—On the separation of
ethylamines, by MM. Duvillier and Buisine.—On a new group
of silicified stems of the coal epoch, by M. Renault. Complet-
ing, in some sort, the observations of Prof. Williamson, he
finds among the fossils of Autun a series of types parallel (as

regards the growth of the ligneous axis) to the Sigillarinese, but

related, on the other hand, to stems of Cordaites by certain

details of structure. This new group he designates Poroxylea:,

from the nature of their wood ; they present the three types of

stem found in SigiUarinese.—On the disease of the chestnuts, by
M. De Seynes. The parasite mycelium forms a superficial and
a deep network, which destroy the cellular layers of the root,

the richest in protoplasm ; the liberian and ligneous fibres are not

attacked.—On dental grafting, by M. David. He distinguishes

the graft by restitution and the graft by borrowing. The former
consists in reimplantation after extraction, and is resorted

to to rectify direction, to treat caries and periostitis easily, or to

facilitate operations" on some other tooth in the mouth. In
twenty -two cases, only one proved unsuccessful. The graft by
borrowing consists in substituting a sound tooth (which has had
to be extracted from the same or another mouth), for a bad one.

Or a sound root from a lower animal may be inserted for a bad
one, as base for a pivoted artificial tooth.—On animal grafting

in its applications to the therapeutics of certain lesions of the

dental apparatus, by M. Magitot. He furnishes some data

regarding graft by restitution in the case of chronic periostitis

of the top of the root of teeth, &c. His success amounts to

about 92 per cent, (sixty-two operations, fifty-seven cures).—M.
Delesse was elected member in mineralogy, in room of the late

M. Delafosse.
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THURSDAY, JANUARY 23, 1879

GAS VERSUS ELECTRICITY

THE gas companies are at last awakening to the

peculiarity of their position, and gas-shareholders

are recovering their confidence in the stability of their

property. It is interesting to observe how steadily the

shares in all the great gas companies have during the last

few weeks been rising, and unless any untoward event

occurs there is no reason why in a short time they should

not recover the position they so singularly lost in August

of last year. Looking dispassionately upon the events

that have occurred, it is difficult to understand how such a

panic and scare could have arisen. Nothing of any sort

or kind has been discovered either in the laws of electricity

or in their application to electric lighting to account for it.

We know no more of the electric light now than we did in

1862, when as great a display was made in our Exhibition

of that year as was made in the French Exhibition of last

year. There is no doubt, however, that the enterprise of

our neighbours on the other side of the Channel in light-

ing up so brilliantly one of their grand new streets pro-

duced a sensation that will not easily be forgotten.

Englishmen never like to be beaten. We are accustomed

to be startled by inventions from the other side of the

Atlantic, but we are not accustomed to be beaten either

in commercial enterprise or in inventive skill by our

neighbours on this side of the Atlantic. Hence, all of

those, whose name is legion, who visited Paris last year

came back with exaggerated ideas of the effect of the

electric light in the Avenue de 1' Opera, and spread through

England a profound opinion of the value of electricity as

a means of illumination.

It seems to be forgotten that only three years ago a

competitive trial of gas and electricity was made in the

clock tower of the Houses of Parliament. Each of

these lights were tried for several months, the electric

ght being a Serrin lamp lit by a Gramme machine ; and
Lhat, after a very careful examination, gas was successful,

was adopted, and is now used by the Office of Works.
Again, it seems to be forgotten that the Elder Brethren

of the Trinity House have been experimenting upon this

question ever since 1857, and that the results of their

experiments have only led to the adoption of the electric

light in three of their lighthouses. If the electric light

had had the wonderful advantage over gas or oil that its

projectors profess for it, surely the governors of such
an institution as the Trinity House would have fitted up
all the lighthouses upon our coasts with this wonderful
light.

The recent experiments, however, have shown both the
strength and weakness of the position of the gas com-
panies. Their strength consists in their being in posses-

sion of the ground ; their weakness consists in their

producing only a poor light—and a very poor light—
'A-hen compared with electricity. But is there any reason
why this weakness should continue? Is there any
reason why gas should remain such an indifferent light ?

There is none but that of expense, and expense will not
deter people from having a better light if they can only
get it. The Phoenix Company has taken the question in

Vol. XIX.—No. 482

hand, and has shown in the Waterloo Road what can be

done with gas when the question of expense is not con-

sidered. Indeed, it would almost seem, from the ex-

periments that have been made, that the quantity of

light to be produced by gas is only a question of the

quantity of gas consumed in 'a given space. There

are now burning in the Waterloo Road two brilliant gas

lamps, giving a light of 500 candles, and this is greater,

in point of fact, than the intensity of the light developed

by any one of the electric lights that are now on trial in

the thoroughfares of London. There is, however, a defect

in gas light which remains to be eradicated, and that is

the colour of the light. The one great advantage which

the electric light has over gas is that the electric light,

owing to its very high temperature, produces rays of

every degree of refrangibility, and therefore, as an illu-

minating power it is equal to that of the stm. But gas

light, owing to the lowness of its temperature, is deficient

in blue rays, and is therefore not so effective in dis-

criminating colours as the electric light.

A ver)' marked advance towards perfection in this

direction in gas lighting has been made in the albo-carbon

process, by which the gas burnt is enriched with the

vapour of naphthaline"— a refuse of gas manufacture.

This process is being introduced by Mr. Livesey, and, to

judge by the experiments that have been shown, it is very

promising indeed. The intensity of the light of a gas

burner is improved at least five times, and in some expe-

riments witnessed by the writer the improvement was as

much as twenty times.

The tentative trials that are being made with the

electric light in London cannot be said to be very suc-

cessful. That at Billingsgate was certainly a fiasco, that

on the Embankment is very brilliant, but we have yet to

learn its cost, and there is no doubt whatever that the

efficiency of the light is very much less than that usually

ascribed to the electric light. The trial on the Holbom
Viaduct is not a success. The experiment seems to

be conducted by some one who is not experfenced

in the working of electric circuits," for occasionally all'

the lamps are found extinguished, oh other occasions only

a portion of them are burning, and frequently they are

very dull. It is quite difficult even at this distance of the

Post Office to distinguish the gas from the electric'lamp.

The same effect is observed on crossing Blackfriars

Bridge and looking towards the Houses of Parliament

when there is the slightest miist in the air, ahd it is quite

evident that the electric light has no more—If as much

—

penetrative power than gas.

A most complete and careful inquiry into the working of

the electric light has been made by Mr. Louis Schwendler

for the East Indian Railway Company, and his results

are extremely interesting. He has recommended the

introduction of the light into certain railway stations

where no gas exists, and the system he proposes to use is

the Siemens dynamo-machine and one Serrin lamp, and

thereby save that waste which the multiplication of the

light unquestionably produces. He proposes to distribute

this single light by diffusion on a plan originally suggested

by the Duke of Sutherland. His investigation has been

conducted in a thoroughly scientific spirit, and when his

report is published it will be a very valuable addition to

our knowledge of the theory of the electric light. It has
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been shown by the writer that'the full effect of the current
can only be obtained by one lamp on a short circuit, and
that when adding to the lamps by inserting more of them
on the same circuit, or on a circuit so that the current is

subdivided, the light emitted by each lamp is diminished
in the one case by the square, and in the other case by
the cube of the number of lamps so inserted. Dr.
Siemens maintains also the concentration of the power
on one light, but other experimenters are endeavouring to
partially multiply the light. For instance, M. Rapieff,
in the Times office, very successfully distributes six lights

about the office, and Ladd and Co., with the Wallace
form of machine, also distribute six lights over the
Liverpool Street Station. Although there is undoubtedly
a loss of power in this distribution of the lamps, there
may be an advantage in such distribution in cases like

printing offices and railway stations. A successful experi-
ment has been made by the British Electric Company in

lighting up some of the stations of the Metropolitan
Railway Company, and the India Rubber and Gutta
Percha Company have been successful in lighting up the
London Bridge station of the London Brighton and
South Coast Railway Company. In all these cases we
have scarcely emerged from the sphere of experiment.
The electric light has not yet been permanently intro-

duced on any large scale. Many are trying it, many are

captivated by the brilliancy of the light, and many in

their eagerness to keep up with the spirit of the age, are

introducing it, as, for instance, the London Stereoscopic

Company, and the Messrs. Nichols, the clothiers in

Regent Street, where, however, the light does not appear
to give very great satisfaction through its fluctuation.

We were led to expect very much from the experi-

ments of Mr. Werdermann, but his attempt to subdivide

the light seems to have subsided, for we have heard

nothing of it for some time past. Again, we have heard

no more of M. Arnaud's discovery, and the accounts that

reach us from America of the doings of the Sawyer-Mann
light, and of the supposed discoveries of Mr. Edison, are

unworthy of attention.

The present state of the electric light question may
therefore be said to be a tentative one, and the gas com-
panies are with much enterprise now giving their retort

courteous by showing that they are in a position—if

people choose to pay for it—to give quite as powerful a

light as the electric light ; and, let us hope, before long

that it will be quite as perfect. There can be no doubt

that the use of electricity for the production of light is a

very wasteful as well as a costly process, for the energy

that is generated in the machine is not all consumed in

the lamp, but is proportionately distributed over the

whole circuit. It is therefore not utilised only in the

place where it is wanted, as in the case of gas. If we
are using a certain amount of energy in an electric lamp

to light a street, we are wasting as much if not more
energy in the street in maintaining the current to produce

that light.

There are three points which all electric lights for

general purposes should be required to attain. The
first is a brilliancy far exceeding that of any known
lamp ; the second is a durability greater than that which

would be required for night operations in England ; and
the third is absolute steadiness, to enable work to be

conducted without affecting the eyes. There is no elec-

tric light that has yet been introduced which supplies us
with these desiderata. W. H. Preece

THE ''NOVUM ORGANUM''
Dacotis Novum Organum. Edited, with Introduction,

Notes, &c., by Thomas Fowler, M.A., Professor of

Logic in the University of Oxford. (Clarendon Pres>,

1878.)

THE writings of Lord Bacon, and especially the

"Novum Organum," possess a fourfold interest-

They have a direct bearing upon the history of philo-

sophy, literature, logic, and physical science ; and what-

ever estimate we may form of their influence upon each

of these branches of knowledge, we think that few will

fail to admit that Bacon threw a bridge over that vast

and deep gulf which separates the ancient from the

modern modes of thought, and directly opened a way to our

present philosophy and science. Those who would ma\e
him the Founder of a sect, the Inventor of induction, or

the Father of experimental philosophy, know nothing of

his writings. Many had written against Aristotle before

his time, many had advocated the collection of positive

facts, and the application of a just induction, but they

had offered on their part no system which could replace

that of Aristotle. When the Scholastics began to abandon

their leader, some took refuge in the meagre philosophies

of Ramus, of Telesius, of Aconcio, of Nizolius, of Cam-
panella, and of minor men. But when Bacon gave to the

world a vast and definite system, and for the first time

pointed out the fallacies of the old methods, and sug-

gested new means of interrogating Nature, the scattered

refugees from Scholasticism were glad to unite their

forces under his banner.

We must bear in mind at the outset that Prof. Fowler

approaches the editorship of the " Novum Organum," from

the logical and philosophical, rather than from the

scientific side. It is improbable that any one man
could combine the very exhaustive knowledge of logic,

literature, philosophy, and science, necessary for the

complete and thorough editing of the work. The main

object on the part of our author has been to show that

the "Novum Organum" marks an epoch in the history

of logic. At the same time he has by no means neglected

the other aspects of the work. He has added copious

notes, which from every point of view are admirable. It

is only here and there that one detects that some of the

notes relating to the scientific matters so largely discussed

in the second book, were not written by a man of science.

Playfair and Whewell are quoted among the older authori- J|

ties, while Prof. H. G. S. Smith, Mr. Kitchin, and Prof. (
Clifton, have lent a willing hand in the elucidation of the

more knotty points. The most recent ideas on scientific

subjects are introduced : such as the kinetic theory of

heat, and the conser\'ation of energy. The liquefaction

of oxygen and hydrogen is noticed, although much of the

work must have been in type when these discoveries were

made. Altogether we have no fault to find with the

treatment of the work from a scientific point of view.

There-^ave been wide differences of opinion concerning

Bacon's influence on the rise and progress of physical

science. While Voltaire and the Encyclopedists on the
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one side call Bacon " the father of experimental philo-

ophy," Sir D. Brewster asserts that he had no influence

\hatsoever on the development of our modem experi-

mental method. As to the most recent attacks—those of

Liebig and Tchihatchef—they are based on such a very

shallow acquaintance with Bacon s works, and are couched

in such a pitiful and contemptible spirit, that they are

cjuite imworthy of notice. The true estimate of Bacon's

influence on modern science [is no doubt to be found

between the extremes of the Encyclopedists on the one

hand, and of Brewster on the other. Bacon certainly was

not the father of experimental philosophy, but most surely

he had much to do with our modem scientific method.

Prof. Fowler discusses the nature of Bacon's influence

on the progress of science, under nine separate headings,

(i) "He called men, as with a voice of a herald, to lay

themselves alongside of nature, to study her ways, and

imitate her processes. ... In one word he popularised

science." (2) "He insisted, both by example and pre-

cept, on the importance of experiment as well as obser-

vation." (3) He thus recalled men to the study of facts
;

and (4) in order to do^this it was necessary' to free them

from the subjection to authority, to which they had so

long submitted. "Nor can I doubt," Says our author,

" that his utterances on this subject had far more influ-

ence in producing the intellectual revolution which fol-

lowed than the utterances of any one'of his predecessors,

or perhaps than those of all taken together." (5) "The
emancipation of reason from the bewitching enchant-

ments of imagination," which he effected (6) by asserting

the claims of " a logic of induction which shall do for the

premisses, what the old logic, the logic of deduction, does

for the conclusions." (7) "The manner in which he

insisted on the subordination of scientific inquiries to

practical aims, the furtherance of man's estate, and the

increase of his command over the comforts ;and con-

veniences of life." (8) The "hopefulness" of Bacon, as

regards the future of the human race ; and finally (9)
" the marvellous language in which Bacon often clothes

his thoughts."

Taken in connection with all this, the charges which have

been brought against Bacon, as a man of science, appear

very trivial. It is urged against him that he did not accept

the Copernican theory, and that it was fully accepted

more than fifty years before the " No\'um Organum "

was written ; but we must remember that the system was

by no means firmly established before the discovery of

the satellites of Jupiter in 1609. Prof. Fowler remarks

that " it is possible to draw up a long list of eminent

men, astronomers and others, anterior to, or contemporary

with. Bacon, who adopted and taught the Copernican

theory ; but we believe there were only ten Copemicans
in the world, when the " Novum Organum" began to be
written. Moreover, we must remember that the anti-

Copemicans could boast the great name of Tycho Brah^,

while Riccioli, five-and-twenty years after Bacon's death,

pretended in his " Almagestum No\-um" to refute fifty-

seven arguments in favour of the theory. It has also

been urged that Bacon did not fully recognise the value

of the discoveries of Galileo. Liebig boldly tells us that

he was ignorant of the discoveries of Jupiter's satellites,

of the ring of Saturn, of mountains in the moon, of the

law of the mot'on of planets, and of the spots of the sun,

while in the 39th Aphorism of Book 2 of the "Novum
Organum," we read " Secundi generis sunt ilia altera

perspicilla quae memorabili conatu adinvenit Galilasus ;

quorum ope, tanquam perscaphas aut naviculas aperiri et

exerceri possint propiora cum caelestibus comraercia.

Hinc enim constat, galaxiam esse nodum sine coacerra-

tionum stellarum par\-arum, plane numeratarum et dis-

tinctarum ; de qua re apud antiquos tantum suspicio fuit.

Hinc demonstrare videtur, quod spatia orbium (quos

vocant) planetarum non sint plane vacua aliis stellis, sed

quod coelum incipiat stellescere antequam ad coelum

ipsum stellarum ventum sit ; licet stellis minoribus quam
ut sine perspicillis istis conspici possint. Hinc choreas

illas stellarum parvarum circa planetam JoWs (unde

conjici possit esse in motibus stellarum plura centra)

intueri licet. Hinc inaequalitates luminosi et opaci in

luna distinctius cemuntur et locantur ; adeo ut fieri possit

quaedam seleno-graphia. Hinc maculae in sole, et id

genus : omnia certe inventa nobilia, quatenus fides hujus-

modi demonstrationibus tuto adhiberi possit."

If we compare Bacon's ^\Titings solely as regards their

scientific aspect with those of the greater number of his

contemporaries, we find a decided balance in favour of

the former ; at the same time it must be admitted that

men like Gilbert and Galileo were far in ad\-ance of our

philosopher, both as experimentalists and as discoverers

Among Bacon's ex"perimental achievements we may men-
tion, however, the experiment which simultaneously

proved the slight compressibility of water, and the

porosity of the densest solids, usually alluded to as " the

celebrated experiment of the Florentine academicians."

Bacon made use of a sphere of lead filled with water,

while the Florentines employed a sphere of silver, but

this was the only difierence. Bacon's experiment was

tried more than thirty years before the establishment of

the Accademia del Cimento, and was published (" Nov.

Org.," lib. ii. aph. 45) nearly fifty years before Megalotti.

the secretary of the Academy, made it known in the

" Saggi di Esperienze." Mr. Ellis speaks of this as

" perhaps the most remarkable of Bacon's experiments.''

We may also mention that Bacon endeavoured (we

believe for the first time) to determine the relationship

between the volume of a vapour and that of the liquid

producing it (" Nov. Org.," lib. 2, aph, 40 ; also the

tractate, " Phenomena Universi "). Furthermore, he de-

termined the specific gravity of seventy-three substances,

taking gold as the standard. It is true that the method
was clumsy, but the table was, at least, far more extensive

than that of any previous writer.

In the " Historia Soni et Auditus " Bacon suggests the

method for determining the velocity of sound which was
employed with so much success by the French nearly two

centuries later; and in the same treatise he compares
" visibles and audibles " with great acuteness. Again,

in the second book of the "Novum Organum," the

inquiry into the nature of heat often displays, not only

great observational powers, but an elegant application of

logical inference.

All this, and much more, Prof. Fowler has pointed out

in his exhaustive notes. His work has been, to a great

extent, a labour of love ; he has bestowed upon it an

infinite amount of care and pains, and he has been

unwearied in his endeavours to sift everything to the
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bottom, and in giving an opinion ,t6 act as a just judge
;

moreover, he has brought to bear upon every part of it

his own logical habit of mind. It will be welcomed as a

valuable addition to Baconian literature, and to the

history Alike pf philosophy, literature^ logic, and science.

- ' / f. r
'. ' G. F. RODWELL

THE AMERICAN CYCLOPEDIA
The American Cyclopcedia : a Popular Dictionary of
General Knowledge. Edited by George Ripley and
Charles A. Dana, l"] vols. (New York and London

;

Appleton and Co., 1 873-1 878.)

IT was not to be expected that so eminently practical a

nation as the United States would be long behind

the stereotyped peoples of Europe in so indispensable an

article as an encyclopaedia. It is indeed many years

since such a work was published in the States, and that

so recently completed by the enterprising firm of Appleton

is really a new edition of what some of our readers may
remember as " The New American Cyclopaedia." On the

very surface the present issue is a vast improvement on the

old, with its black funereal covers and unpleasant type.

Indeed, the present edition may be regarded as really a

new work, brought up to date in all departments. Ten

years had elapsed between the completion of the old

edition and the commencement of the new, and between

1863 and 1873, advances of vast importance had been

made in nearly all departments of science. That Messrs^

Appleton made competent provision to take account

of these advances is evident from the list of men whose

services they were able to obtain in bringing out the new

edition. Besides the editors-in-chief, Messrs. Ripley and

Dana, and four " associate editors," there was a large staff

or "revisers," and a "corps" of contributors containing

most of the well-known scientific workers of the States.

The organisation of the work of the new edition appears

to have been excellent, and from a description of the

extensive premises devoted to the staff, it seems to have

been a British Museum in miniature, with greatly im-

proved arrangements.

The "American Cyclopaedia" can scarcely be com-

pared with any existing Cyclopaedia in this country. It

IS not on so extensive a scale as the " Britannica," but is

considerably larger than "Chambers'." It is indeed a

kind of compromise between these two well-known works

of reference; the information is not so conglomerated

into huge articles as in the former, nor is it quite so sub-

divided as the latter—a feature which renders the latter

so satisfactory from a purely "reference" standpoint.

The "American" has, however, on the whole, stronger

affinities with " Chambers'" than with any other; for

while there are longish articles on some of the leading

departments, still as a rule the great subjects are broken

up into their subdivisions. Thus the article "Natural
Philosophy" is little more than a reference to the

various departments included under the wide term;

under "Chemistry" some of the main principles and

data of the science are given, with copious references to

subordinate heads. Some of these latter, in the two

great divisi ons of physical science, are treated at

considerable length, as Affinity, Atomic Theory,
Heat, Light, Magnetism, and so on, the last-mentioned

having been written by the late Joseph Henry. Geology
is a moderate-sized article by Sterry Hunt, and Botany
is rather short, with, however, a good bibliography

appended ; the author's name is not given. Prof. Cleve-

land Abbe contributes a model article on Meteorology,
and many kindred subjects are written by the same able

hand. One feature which the " American " has in

common with " Chambers' " is the giving biographies of

living men, a feature the advisability of which we do not

care to discuss. Happily the " American " confines itself

mainly to a statement of facts in the life and work of

living men ; eminence in any direction is sufficient to

gain admission to these pages, and all sorts of names will

be found therein, from "Boss" Tweed to Charles

Darwin.

The geography in this new edition is specially well

done, one of the largest and best articles in the work
being that on the United States. Japan is well done by
Prof. Griffis of Tokio, the language being by Dr.

Hepburn, of Tokio, and the Uterature by Mr. Satow, our

Secretary of Legation there. We are glad to find that

in most cases where it is desirable, satisfactory biblio-

graphies are appended to the articles. Perhaps one of

the most distinctive features of the Cyclopaedia is the

copious index, occupying the whole of the seventeenth

volume, which has been prepared for the whole work.

This, indeed, doubles the value of the Cyclopaedia as a

book of reference. Although, as we have said, the great

subjects are, as a rule, subdivided into their leading

branches, still, throughout the greater number of articles

are incidental references containing scraps of valuable

information which can find no place of their own. In

this way much useful knowledge would be buried but for

a good index, and the index prepared for the " American
''

by Dr. Conant, is one of the most thorough and best

planned we have seen. It covers 800 pages, is simple in

its method, easily consulted, and admirably adapted not

only to bring out all that is in the work, but to enable any

one who might desire it, to follow out any subject to

completeness. The bold clear type in which the index is

printed adds greatly to its usefulness, and, altogether, it

is a feature which those who are in the habit of consulting

cyclopaedias in earnest will know how to value.

The maps and illustrations in the " American " are, on

the whole, faithful and good, and ample in quantity, and
the type and paper are excellent. In short, in all the

features distinctive of a cyclopaedia the " American " will

hold its own with any in the Old World. It would no

doubt be possible to pick faults in plan and criticise some

of the particular articles, but this we are not disposed to

do where the work as a whole is so eminently satisfactory.

The only objection we feel inclined to make is to the price.

The volumes are almost the same size as those of " Cham-
bers'," but each is more than double in price, and not

very much less than the price of a volume of the " Brit-

annica." This may have been rendered necessary by

the great expenses of preparation, but we doubt if at

such a price it would command any great sale here. We
are surprised to find that the work is sold, not through

the regular " trade," but by what is known here as the

" canvassing " system. We should have thought that so

high-class a work would not have had to depend on any

such system for sale. Of course the articles are mainly
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written from the American point of view ; but to an

English reader this adds little that seems peculiar, and

were it not for the price of the work, it might very -ffell

be put into the English market. Altogether it is highly

creditable to publishers and editors, as well as to Ameri-

can enterprise.

OUR BOOK SHELF
The Fairy-Land of Science. By Arabella B. Buckley.

(London : Stanford, 1878.)

The modest preface which Miss Buckley has prefixed

to her attractive-looking volume almost disarms criti-

cism, her desire being, she states, simply to awaken a
love of nature and of science, while giving pleasure to

young people. In this aim Miss Buckley will, we have
no doubt, fully succeed.

The substance of this volume was given as a series of

lectures to children last spring, at St. John's Wood, and it

is at the request of friends who were then present, that

the lectures have been printed. We could wish that

there were some one in ever>- town equally gifted in ren-

dering science attractive to young people and thus inciting

them to a farther and deeper study of natural knowledge.
It would be easy to find fault with some things in this

book if we simply regarded it from the narrow standpoint
of the scientific critic, without taking into consideration

the aim of the author ; but as a reading-book to inspire

children with a love for nature, which is all the author
claims for it, we do not know of a more interesting nor
useful gateway to science. The really admirable illustra-

tions with which the book abounds and the pleasant, light

manner in which the author carries her readers along
from one subject to another will make the " Fair)'-Land
of Science " a welcome and useful addition to juvenile
literature.

In the opening lecture Miss Buckley introduces us to

her fairies, showing how things far more wonderful than
those related in fair>'-tales are daily happening around
us, and also how this fairy-land of science may be
entered by any one with eyes and with a wish to use
these eyes.

In concluding the series of lectures, after showing how
it is but the outskirts of this fairy domain which has
been touched, the results of a study of science are thus
summed up :

—

" Pleasant and happy thoughts may thus be conjured
up at any time, wherever we find ourselves, by simply
calling upon nature's fairies and asking^them to speak to
us. Is it not strange, then, that people should pass them
by so often without a thought, and be content to grow up
ignorant of all the wonderful powers ever active in the
world around them ?

" Neither is it pleasure alone which we gain by a study
of nature. We cannot examine even a tiny sunbeam,
and picture the minute waves of which it is composed,
travelling incessantly from the sun, without being filled

with wonder and awe at the marvellous activity and
power displayed in the infinitely small as well as in the
infinitely great things of the universe. We cannot become
familiar with the facts of gravitation, cohesion, or crystal-
lisation without realising that the laws of nature are fixed,
orderly, and constant, and will repay us with failure or
success according as we act ignorantly or wisely ; and
thus we shall begin to be afraid of leading careless,
useless, and idle Hves. We cannot watch the working of
the fairy * life ' in the primrose or the bee, without learn-
ing that living beings as well as inanimate things are
governed by these same laws of nature ; nor can we con-
template the mutual adaptation of bees and flowers without
acknowledging that it teaches the truth that those succeed
best in life who, whether consciously or unconsciously,
do their best for others."

\

This extract will be sufficient to show the happy way
in which Miss Buckley addresses her young hearers and

readers. At the same time the author would, in our opinion,

have done better had she not attempted to travel over so

wide a range of subjects as is embraced in her lectures,

for we skip from chemistry to physics, then to meteoro-

logy, physical geography, and geology, thence to the life

of a primrose, afterwards to coal, then to bees, and

finally to the fertilisation of plants. This discursiveness

leads to occasional looseness of statement, as, for ex-

ample, employing the terms positive and negative to

express the poles of a magnet ; it also causes a slurring

over difficulties, as in the attempt to explain the measure-

ment of the wave-lengths of light which, with the subject

of diffraction, had better have been omitted in a child's

book like the one before us.

More durable and equally interesting information might

have been given by selecting some one branch of science,

examining carefully a few simple phenomena, and regard-

ing them under various aspects; Faraday's juvenile lee

tures at the Royal Institution—his lectures on a candle,

for instance—are the best illustrations of what we mean.

In the study of nature there are very many statements

which a child must take simply on the assertion of his

or her teacher, with the explanation that their verifica-

tion is only possible when the child has grown older and

wiser; regions are thus opened up beyond its present

powers, and the first lesson in education has been learnt

— the consciousness of ignorance. We have no doubt,

however, that this lesson Miss Buckley would wish to

convey as much as we ourselves.

New Commercial Plants, with Directionsfor their Growt7i

and Utilisation. By Thos. Christy, F.L.S. (London \

Christy and Co., 1878.)

This is the second of what is evidently intended to fomt
a series of pamphlets on plants either of entirely new
economic interest or those whose uses have been extended
or developed or are capable of being developed. It is a

matter of notoriety that numerous products of the vege-

table kingdom require only to be more generally or better

known to become more largely used. New products which
reach our markets often fall entirely through, simply for

the want of a proper appreciation of their \-alue or of
some one to take them up and properly test them. This
task Mr. Christy seems to have set himself to do, for

in his preface he asks for information upon new drugs or

plants, such as notes bearing upon their properties and
uses, and what is a verj- valuable point indeed, he appeals

to residents in tropical countries for flowers, leaves, and
fruits of any useful plant, all of which can be sent any
distance in perfect condition in jars or bottles filled with

salt and water. This advice is Avell worthy of considera-^"

tion by those in distant lands who have opportunities for?

sending home such specimens, for it often happens that.

much time, trouble, and expense are thrown away by
sending home specimens in such a manner that they rot

on the voyage.
,

"

As an illustration of Avha;t is a " new comniercial

"

product so far as this country is concerned, but which
has been known and used in India for a long time, we
may mention the Chaulmugra {Gynocardia odorata), a

full description of which, accompanied by a figure, is

given by Mr. Christy. It is not a little remarkable the

rapidity with which the oil from the seed of this tree

has become adopted by the medical profession in this

country for consumptive and cutaneous diseases. Amongst
the other plants treated of in the pamphlet under review

are Urostigmd vogelii, Miq., a new source of india-rubber

from West Africa, the Mahwa tree {Bassia latifolia,

Roxb.), a native of the East Indies, the flowers of which

are produced very abundantly and yield a large quantity

of spirit.
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A glance through the pamphlet will give an idea of

what kind of products different parts of the world are yet

capable of supplying.

LETTERS TO THE EDITOR
[ TJie Editor does not hold himself responsible for opinions expressed

by his correspondents. Neither can he undertake to return, or

to correspond with tlu wHters of, rejected manuscHpts. No
notice is taken of anonymous communications.

[ The Editor urgently requests correspondents to keep their letteis as

short as possible. 7he pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting and novel facts.\

American Weather

I INCLOSE you a cutting from the Manitoba Weekly Free Press

of December 14, 1878, containing a record of what I cannot but

think is a phenomenon unsurpassed in the annals of meteoro-

logy. For a mouth to exceed its average temperature by the

amount of twenty-five degrees is scarcely credible even in such a

continental climate as that of Manitoba. An editorial para-

graph from the same paper which I also inclose will show that

the fact has not been overlooked by the Manitobans, and that

their attention has also been drawn to the occurrence of the

reverse characteristics in the weather over here. Surely . the

moral of all this is universal synoptic weather charts. The
whole thing at present is worked on far too small a scale. The
daily papers contain a weather chart which comprises scarcely a

quarter of Europe, and of what goes on outside the limits of this

we are practically ignorant, unless we hunt up reports when the

atmospheric conditions they refer to are long past. Even
granting the impossibility of drawing the daily isobars over the

North Atlantic, except hypothetically, would it not probably
have thrown much light on the proximate causes of, and probable
duration of, our recent cold weather here, had we been able to

secure a daily synoptic chart of the isobars over America, as

well as those over our own islands and the countries immediately
adjacent ? Surely the valuable results which would follow such

an extension of our present system would quite compensate for

the extra outlay incurred. E. D. Archibald
January il

" Weather Recordfor November

*' The following is Mr. Stewart's monthly" record of the

weather :

—

"The highest reading of the barometer in the month was
29*650 at 7 A.M. on the 7th ; the lowest reading was 28*643 o"
the 26th, showing a monthly range of i *oo7 inches. The mean
barometrical pressure for the month was 29*1377 inches. The
highest temperature in the month was 53 "3 on the 1 7th ; the

lowest temperature was 10*3 on the 30th ; the warmest day was
the 17th, the mean temperature being 44*10; the coldest day
was the 29th, the mean temperature being 18*25. The
mean temperature of the month was 30*75, being 25*73

higher than the average of the month for the past seven years.

The mean monthly pressure of aqueous vapour, was 0*148,

and the mean humidity of the month was 83. The mean
amount of sky clouded was 0*45. The highest wind in the

month occurred at 8 A.M., on the 14th, the force being at the

rate of 24 miles per hour. The most windy day in the month
was the 14th, the average daily force being 15*92 miles per

hour ; the least windy day was the 7th, the average daily force

being 2*42 miles per hour ; the mean monthly velocity was 7*89

miles per hour. The prevailing direction of the wind was south.

The total amount of rain that fell during the month was 0*070

inches ; total amount of snow, i "45. Total precipitation of

rain and melted snow, 0*220 inches. The Red River opened

again on the i8th. On the same day the steamboat Lady Ellen

arrived from Lake Winnipeg ; on the 23rd the steamer Cheyenne

arrived from Pembina. The Red River was finally frozen over

on the 27th. Two auroras and two lunar coronas were seen in

the month."

The following is the editorial comment referred to :

—

" The peculiar freaks of the weather during the last year or

wo have defied the most ingenious efforts of the weather

prophets to foreshadow its complexion with any degree of truth-

fulness. It is a comparatively easy task to depict the general

characteristics of a season under ordinary circumstances, when

the seasons for a number of years have shown no marked devia-

tion from their usual regularity, but the abnormal nature of the

w eather of late has set the prophets completely at sea. The
predictions of those wiseacres who, a month or two ago, told

us the present season was to be excessively severe, and cited the

musk-rats, the beavers, and the cornshucks, to support the prog-

nosis, have not been verified up to the present, and without

attempting the prophecy business ourselves, we would remark

that the indications are against any unusual severity this season.
•

Noveinber has been mild to a marked degree, and indeed the whole

fall, which has just passed into winter, has been exceptionally

pleasant. There has been severe weather both in Europe and

Asia, and heavy frosts have fallen \ in England, Austria and

Italy—and it has been remarked that when the winters in the

Old World are very cold, they are very moderate in America."

The Microphone

In a recent letter (Nature, vol. xix. p. 221) Dr. Bleekrode

mentions the fact that a microphone through which a strong

current is sent emits an audible sound ; the electro-dynamical

action of the current on its movable part is considered the

origin of it.

The experiment is a very interesting one, and is nearly related

to the facts I published in Nature, vol. xviii. p. 642. But \

cannot aT;ree with Dr. Bleekrode in the interpretation. It is

my opinion that no electro-dynamical action is in play, but

only a dilatation at the points of contact.

In a circuit were placed a battery, a tangent-galvanometer,

and two pieces of carbon, which supported a third one. A
sound was heard and sparks were seen. The galvanometer

showed that the intensity of the cuiTcnt increa?ed, the deflec-

tion increasing from five to ten degrees. This proves the in-

fluence cf the clouds formed at the points of contact.

The pieces of carbon were then inclosed in very flat sheets

of platinum, and the experiment repeated. No sound was

heard ; the deflection of the galvanometer rose to 28°. When
a rough sheet of platinum was taken the inten:-ity of the

current fell again, sparks were seen, and a sound was heard.

Dr. Bleekrode believes that, the coefficient of dilatation of

carbon being small, the sound cannot be caused by dilatation at

the points of contact. But the temperature of those points is

very high, a great part of the heat generated in the circuit being

produced here.

I cannot see that his experiment is a true demonstration of

the repulsive action between the subsequent parts of a current.

In my opinion the experiments of von Ettingshausen {Sitzungs-

ba-ichtc der Wiener Akademie, Ixxvii. p. 109) are considerably

more convincing. Von Ettingshausen found that, with a cur-

rent which was iomewhat stronger than the one I made use of,

the influence of the earth-magnetism was almost as great as that

of the electro-dynamical action. Moreover, this action depends

upon the relative position of the movable part and the ether

parts of the circuit. Now I have not been able to detect the

slightest variations in the sound by changing the position of the

movable piece of carbon in relation to the direction of the dip-

ping needle, or in relation to the other parts of the circuit.

I therefore hold to the explanation of the acting of the micro-

phone as a receiver, which I believe I was the first to propose.

In my opinion it depends upon the varying dilatation at the

points of contact by the varying intensity of the current.

Breda, Holland, January 13 V, A, Julius

The Formation of Mountains

The quotation given by Mr, Wallace from the English

Cyclopedia affords a sufficient basis to prove "the more rapid

[present] cooling of the interior of the globe than of the cru^t.

I will add a passage from Sir W. Thomson's "Secular Cooling

of the Earth," of a like tendency :
" I think it cannot be denied

that a large mass of melted rock, exposed freely to our air and

sky, will, after it once becomes crusted over, present m a few

hours or a few days, or at most a few weeks, a surface so cool

that it can be walked over with impunity. Hence, after 10,000

years, or, indeed, I may say a single year, its condition will be

sensibly the same as if the actual lowering of temperature expe-

rienced by the surface had been produced in an instant, and

maintained constant ever after." ^

' Trans. R.S. Edin., 1862; also Thomson and Tail's "Nat. Phil.,"

App. D.
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This constant temperature of the .-urface having been once
established, the internal parts would be hotter than the crust,

and their heat must then necessarily, by the law of conduction,

pass from the hotter to the cooler region, and so into and through
the crust, and be radiated away from the surface into space,

the kind of action which I illustrated in my former letter by the

disper-ion of a crowd. Thus the interior woidd tend to fall to the

already established temperatvure of the surface, and thenceforth

tend to cool more rapidly than the " crust." For the nearer a

stratum lies to the siu-face, the less cooling will be requisite to

bring it down to the temperature of the surface. To take the
extreme case ; after the lapse of an infinite time the whole globe
would eventually become of the temperature which the surface
assumed at that already far-dLstant epoch, and has maintained
ever since.

When the superficial strata had early assumed their nearly
permanent temperature, they will concomitantly have attained a
corresponding permanent volume, which will afterwards have
1 roved too large for the cooling interior, so that they must, in

subsiding, have become wrinkled. To this extent, then, I think
Mr. Wallace's objections are untenable. Here, however, enters

the question, so difficult to answer in nearly all geological prob-
lem=, of " How much ? " For my part, I think I have proved
that the mere cooling, though a vera causa, would not be of
itself a sufficient cause to account for the inequalities existing
now, at what must be, judging by the enormous store of heat
still within the earth, a comparatively early stage of the
cooling.i O. Fisher

Harlton, Cambridge, January 18

Leibnitz's Mathematics

Ix Nature, vol. xix. p. 196, I see there is a letter respecting
the claims of Newton and Leibnitz to the discovery of the dif-

ferential calculus. In \iew of any future discussion of this

matter it seems to me that the following extract from a letter of
Leibnitz to James Bernoulli is worth the consideration of the
advocates of both claimants :

—

"Ego qui semper hoc habui eximium, ut essem mortalium
docillimus, sxpeque luce ex unius magni viri verbis pauculis
hausta innumera mea meditata nondnm matura delevi ; statim
arripere monita summi mathematici."—Ex epistola Leibnitii ad
Jac. Bernoullium, April, 1703, data.
The sense of this passage may, I think, be fairly rendered into

English as follows :

—

" I [am one] who ever regarded this as most important, that I

should be most apt of mortals to receive instruction, and fre-

quently light having been drawn from a very few words of a
great man, my countless meditations not yet ripened I have
blotted out forthwith to seize upon the hints of the most eminent
mathematician."' James Bottomley
Lower Broughton, near Manchester, January 13

I HOLD myself prepared to make good my own assertions, and
to respond to Mr. A. B. Nelson's call as soon as I know whether
Prof. Tait has abandoned his position, or, if not, what he has to
.say in justification of his proceeding in denying Leibnitz to be a
mathematician and affirming him to be a thief.

I am sure the editor will allow me to reply to his postscript.
It is certainly not to be presumed, as a matter of course, that
when Prof. Tait "lets pass such a challenge he has given up
his point." But I do insist upon it that this "hard-worked
scientist " had no right to pass it by after having provoked it.

He put himself in the wrong, and I left him there.
But as to this being a question of merely "antiquarian

interest," I take leave to deny it. I revere the name and intellect
of Leibnitz, and I, for one, have a human interest in clearing
that name from a foul slander. Nor should we pass by the
main issue to discuss the collateral question which the editor
raises in respect of Gregory's series. C. M. Ingleby

Valentines, Ilford

Gensan Degrees
It having come to the certain knowledge of the Faculty of

Philosophy in the University of Erlangen that a fraudulent trade
is earned on in England under a pretence of procuring doctor
diplomas of the said Faculty, I consider it in the interest of the

public hereby to make it known that promotions in absentia are

not conferred in that faculty, and that no one in England, or

elsewhere, is, or has ever been, authorised to confer or n^otiate
for the conferring of such diplomas.

E. LOMMEL,
Dean of the Faculty of Philosophy,

Erlangen, January 14 University of Erlangen, Bavaria

' C.-.mb.i.'ge /v. .7. T iius., V I. x-i. ;ar 2.

Feeding a Python

The following details of a recent attempt to feed a python
now at the Raffles Mxiseum, Singapore, may be of interest as

upsetting previous ideas as to the certainty of that reptile's

attack :

—

The python in question is a fine specimen caught on the

island, for the sake of the reward given by the police in such
cases, and measures about 22 feet in length. It has been in my
charge for about two and a half months, during which time it

has not been fed. About ten dajrs since it commenced casting

its skin, and, as is usual after that proceeding, was unusually

lively, snapping at a stick put into the cage, and in one or two
instances narrowly missing the attendant's hand. The reptile, I

should mention, escaped from its cage just before casting, but
having taken refuge beneath some odds and ends of timber near

the museum, was recaptured without difficulty, and was then
placed in a cage about 5 feet square every way.
A pariah dog having been obtained, it was introduced,

muzzled, into the cage, lie muzzle being then slipped. While
entering, the snake struck twice at the dog's hind-quarters, but
without seizing it. The dog crept into a comer and sat down.
Two or three more blows were then made by the snake, but, as
before, without gripping, and the dog was then seen to have been
struck by the teeth on the fore-quarters, the punctmres sHghtly

bleeding. For nine successive times the snake struck at the dog with
the same ill-success, and as it was then growing dark, the shutter

of the cage was closed. Early next morning the snake was
found coiled round the dog, which it had killed and commenced
to swallow ; but a Malay attendant having touched the python
with a rod, it untwined itself and retreated to a comer of the
cage, refusing to again touch its prey.

I may be misinformed, but have always understood that snakes
of the python or boa tribe seldom renew their attacks if the first

fails ; and I shall be glad if you can direct me to any published
experience on the subject. The python in question is a male.

Singapore, November 25, 1878 N. B. D.

Shakespeare's Colour Names
I FEAR it would be somewhat rash to convict Shakespeare of

colour-blindness, or even vagueness in the use of colour-names,
solely on the evidence of the Nurse in "Romeo and Juliet"—a lady
who is the Mrs. Malaprop of the "play, and whose extraordinary
faculty for the confusion of terms may perhaps have contributed
somewhat to the "merriness" with which she credited her
husband. It is possible that the Nurse—in the passage quoted
by Mr. J. J. Murphy (Nature, vol. xix. p. 197)—meant to
convey the idea of a hazel eye, which would not be far removed
in colour from that of an eagle, but also often has a slight

tendency to a greenish hue. The nurse, not being particular as
to the precision of her descriptions in general, refers to it as

green.

It is likely besides that Shakespeare deliberately intended the
incongruity, just as in the "Midsummer Night's Dream" he
makes the bumpkin who acts Thisbe in that piece of "very
tragical mirth," Pyramus and Thisbe, lament

'

' Those lily brows.
This cherry nose.
These yellow cowslip cheeks,

His eyes zvere green as leeks."

This passage indeed shows that Shakespeare knew perfectly

well the chromatic meaning of green.
A very cursory glance through Shakespeare will show innu-

merable lines where colours are referred to in their trae and
exact sense.

Here are a few passages selected with special reference to the

colours green and blue.

Prospero's description of the witch Sycorax :
—

" This blue-eyed hag."

—

Tempest, i. sc. a;

(The ider.l Scandinavian witch.)
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"... white and aiure, laced

r* With blue of heaven's own tint.

"

Cymbeline, 11. sc. 2.

" Whose ranks of blue veins."

—

Lucrece.

" Those blue-veined violets."—yemts aiui Adonis.

" Where fires thou find'st unraked, and hearths unswept
There pinch the maids as blue as bilberry."

Merry IVivcs of Windsor, v. sc. 5.

", And Hony soit qui mcily peiise write

In emerald tufts, flowers purple, blue, and white,

Like sapphire, pearl, and rich embroidery."

—

Ibid., v. sc. 5.

Here there is no confusion. The comparisons are exact and
beautiful. Again we have

—

" When wheat is green, when hawthorn buds appear."
Midsummer Night's Dream, i. sc. i.

The season indicated shows there was no confusion between
green and brown.
We must not forget the well-known song

—

" When daisies pied and violets blue.

And lady-smocks all silver white,

And cuckoo-buds of yellow hue
Do paint the meadows with delight."

Love's Labour Lost, v. sc. 2.

And.to conclude our comparisons of green and blue

—

"... I will rob Tellu.<! of her weeds
To strew thy green with fl nvers: the yellows, blues.
The purple violets, and marigolds,
Shall as a chaplet hang upon thy grave."

Pericles, iv. sc. 1.

Returning to the colour of eyes. Shakespeare not only knew a

blue eye, but could discriminate, and appreciate the beauty of a

grey eye—^a shade which often does duty for blue. The lovely

rivals Julia and Sylvia are so endowed

—

" Her eyes are grey as glass—and so are mine."
Two Gentlemen 0/ Verona, iv. sc. 4.

"... Thisbe, a grey eye or so."
Ro7neo and yuliel, ii. sc. 4.

I think the above quotations afford good proof of the poet's

correctness of colouring with regard to green and blue. It is

true that he occasionally uses a small degree of licence with

purple and blue, in the case of violets ; but clearly not from
unconsciousness of the difference. I cannot remember any
instance where he confuses green with blue except purposely and
humorously.

In the use of other colours Shakespeare is in most instances I

am acquainted with equally true to nature. To give examples
would occupy too much space ; but if there are exceptions I

have no doubt that your correspondents—now that the matter is

broached—^will be able to furnish them.
Sligo, January 10 EDWARD T. Hardman

Intellect in Brutes

The following incident may interest some of the readeis of

Nature, as affording evidence of the possession and exercise of

reasoning power by a brute. During the present frost the

window-sills of my dra\^ ing-room are supplied with bread for

the benefit of the birds, who, finding food there, are constantly

fluttering about the windows. One day a large water-rat was
seen on the Mdndow-sill, helping himself to the bread. In order

to reach the window he. had to chmb to a height of about thirteen

feet : this. he did by the help of a-shrub trained against the wall.

Neither instinct nor experience will easily account foi- his conduct

:

since he never found food there before. If neither experience

nor instinct, what save reason led him ? His action seems to

have been the result of no small observation and reasoning. He
seems to have said to himself—I observe the birds are thronging
that window all day ; they would not be there for nought ; it

niay be they find there something to eat : if so, perhaps I too
•might find Uiere something which I should like.- I shall try.

Bardsea ...... Edward Geoghegan

OUR ASTRONOMICAL COLUMN
Olbers' Comet of 1815.—On March 6, iSiS^rOlbers

discovered a- small cornet at' Bremeny in abdat 4^" right

ascension, and 32° nbrt;b'"Heclination, or between Perseus
and Musca ;'

it had an iU-^efined nucleus and was not

visible without telescopic aid. The first parabolic elements
were calculated by Olbers himself, and he was followed

by Bessel, Gauss, Triesnecker and others in the deter-

mination of similar orbits. Ephemerides founded upon
them showed that the comet would be observable for a

considerable period, and as the result proved observers

were not negligent of this circumstance. Gauss, writing

to Bode on April 24, alludes to the long visibility of the

comet, and the probability that elliptical elements would
be found, but this remark apparently was merely intended
to imply that the grasp which a long course of observa-

tion would afford upon the orbit, might lead to an ellipse,

not that Gauss had remarked any sensible deviation from
parabolic motion ; indeed he mentions that he had not

then reduced his April observations. The first detection

of the inadequacy of the parabola to represent accurately

the comet's course, is due to Bessel: he had calculated

parabolic elements from observations on March 11,

April II, and May 20, which, while agreeing well with

the positions employed, gave the right ascensions sensibly

too small from March 1 1 to April 1 1, and between April

1 1 and May 20, as decidedly too great, even to as much
as 4', and on May 26, the calculation was again many
minutes in defect; these differences naturally induced

Bessel to relinquish the parabolic hypothesis, and after

some disappointment from the failure of the first method
he employed, he communicated to Olbers on June 23 the

elements of an elliptical orbit, in which the period of

revolution was a little over 73 years. At the end of June
Gauss deduced an ellipse with a period of 77 years, and
soon afterwards Nicolai, then assistant to von Lindenau
at Gotha, added a further confirmation of the elliptical

character of the orbit, assigning a revolution of 72^ years.

On July 22, being in possession of observations to the

middle of the month, Bessel improved upon his first cal-

culation, and now found an ellipse with a period of 73 "8968

years, which was made the foundation for his subsequent

investigations, of which we have presently to speak.

Thus was the periodicity of the comet established, and
Bessel, after remarking upon the importance of the addi-

tion to the system (at that time Haile/s comet was the

only one that could be considered certainly periodical) he

proposed that it should bear the name of its discoverer

—

Olbers.

Besides a long series of observations taken by Olbers

himself, the comet was observed by Gauss at Gottingen,

Bessel at Konigsberg, Triesnecker at Vienna, Struve at

Dorpat, Oriani at Milan, Lindenau at Gotha, Maskelyne
at Greenwich, and Bouvard at Paris. Its distance from

the earth continued pretty nearly constant (about i'4S)

during the greater portion of the time it was visible, and
at no period was it a conspicuous object ; its nucleus was
pretty bright at the beginning of May, and it then had a

tail about 1° in length.

On the disappearance of the comet Bessel collected the

observations which extended to August 25, the last having

been made by Gauss at Gottingen ; indeed, he was the

only observer after July 25. He then commenced the

work which is incorporated in his great memoir upon this

comet, published in " Abhandlungen der koniglichen

Akademie der Wissenschaften in Berlin, 18 12-13," a
volume which was not published until 1816. He formed
ten normal positions, in which all the observations appear

to be brought to bear, excepting those at Greenwich and
Paris, which were doubtless unknown to him. He cor-

rects these normals for the effect of perturbations from
the action of Venus, the Earth, Mars, Jupiter, and
Saturn, during the comet's visibility, and by a fine series

of observations of the sun at Konigsberg between March 8

and August 29, 1815, he appHes corrections to the sun's

places obtained from Carhni's first tables. Equations of

condition were then formed and solved on the method of

least squares, and thus the following definitive elements of

the comet's orbit in 181 5 were obtained :

—
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Perihelion Passage, April 25"99867, M.T. at Paris.

Lcngilude of the perihelion 149 i 55*9)

,, ,, ascending node 83 28 33*6 > 181 5*0

Inclination of the orbit to ecliptic 44 29 54*6
)

Excentricity o 93121968
Semi-axis major 17*63383
Logarithm of perihelion distance 00838109
Period of revolution 74*04913 years.

Motion—direct.

These elements represent the normals upon which they
are founded very closely, considering that observations of
comets in 18 15 did not pretend to the degree of precision
which is now sought to be attained, and, moreover, were
subject in the reductions to errors in the places of the
comparison stars.

But Bessel's labours did not stop here. With a special
interest in the comet of 1815, not, it may be presumed,
alone due to its exceptional character, but in no small
degree to the circumstance of its having been detected
by his most intimate and revered friend, Olbers, Bessel
undertook, and in the year of its appearance accom-
plished, the laborious task of computing the perturbations
of the planets Jupiter, Saturn, and Uranus upon the
motion of the comet during the present revolution, and
so determining the epoch of the next perihelion passage.
The principal ^details of this work are comprised in the
memoir to which we have already referred. The masses
of Jupiter and Uranus were Laplace's, while the mass of
Saturn was taken from Bouvard's tables. The whole
period is divided into three sections, the first extending
from August 4, 18 15, to July 30, 1833 ; the second from
the latter date, with new values of the semi-axis and
excentricity to July 21, 1869, and the second from
July 21, 1S69, to the next perihelion passage. The action
of each of the three planets tends to accelerate the
comet's return, that of Jupiter by upwards of two years;
the final result indicating an acceleration of 824*51 days,
with reference to the period belonging to Bessel's defini-

tive ellipse for 181 5 ; it was thus found that the duration
of the actual revolution would extend to 26222'4 days,
and consequently the next perihelion passage is fixed to

February 9-4, 1887. This conclusion will be affected not
only by the imperfect values of the planetary- masses
which were available when Bessel undertook the investi-

gation, but in a greater degree by the uncertainty which
still remained as to the precise length of the revolution
at the last appearance ; this Bessel found to extend to

± o'27657 of a year, or loi days.
With such an amount of probable error attaching to

Bessel's result it must soon be a matter for the considera-
tion of the astronomer, whether a nearer approximation
may not be yet attained. We have mu?h more accurate
values of the masses of Jupiter, Saturn, and Uranus than
Bessel possessed, and are able to take into account the
influence of Neptune, though this is not likely to be very
material. Fortunately, in several series of observations',
the observed differences of right ascension and declina-
tion between the comet and the comparison stars are
preserved to us, and thus we can reduce the obser\-ations
anew, with much improved positions of many of the stars
and with modem elements of reduction. The series of
observations thus available include the long one of Olbers
{Berlitier astrotiomisches Jakrbuch, i8i8), and those of
Greenwich, Paris, and Dorpat. It is a wor'.c which,
together with the recalculation of the perturbations to
the next perihelion passage, may perhaps be made the
subject of a prize by one or other of our scientific
acadeniies ; on the last return of Halley's comet, the first

approximation to the epoch of arrival at perihelion was
due to action of this kind on the part of the Academy of
Turin, and though a much higher degree of interest
attached to the reappearance of that famous body, we do
not despair to see Olbers' comet deemed worthy of a new
and more refined calculation.

If these cometary bodies wandering into the confines of
the solar system from the stellar spaces are fixed therein
by the action of one or other of the planets, it will have
been owing to a very close approach to the planet Mars
that Olbers' comet presented itself in 18 15, moving in an
ellipse of moderate dimensions. The nearest approach
of the two orbits in that year was 0*07 in 86'''4 heliocentric
longitude, but this distance must have varied in succes-
sive revolutions through the perturbations of the other
planets, and at some past time there may have been an
intersection of the orbits and a close encounter of the two
bodies.

METEOROLOGICAL NOTES
Before the commencement of the summer rains this

year Mr. Eliot, the officiating meteorological reporter to the
Goverrmient of India was called upon for a report on the
prospects of the season. His reply, to which we have
already referred in the "Notes," consisted of a short
resume of the most important characteristics of the south-
west monsoons of recent years, from which the following
conclusions were deduced :

—" i. The persistent excessive
pressure over Northern India at the present time (June,

1878), tends to diminish the baric gradient between
Southern Asia and the Mid-Indian Ocean, and if this is

not compensated by increased pressure over the sea area
to the South of India, the monsoon current wiU be below
its average strength. 2. There appear to be no strongly-

marked abnormal variations of pressure over Northern
India. It is therefore probable that the rainfall will be
much more equally distributed than last year. 3. Com-
paring the present year with 1865, it is probable that the
heavy rainfall during the cold weather, and more espe-
cially in May, will slightly retard the advent of the mon-
soon in Upper India. 4. The probable effect of the low
pressure along the Bombay coast cannot be determined
except by comparison with last year. It appears to

promise fairly abundant rain over that portion of the
countr\-." These conclusions have now been subjected
to the test of experience and are found to have been veri-

fied in almost everj' particular. The southerly current
from the Indian Ocean has been decidedly below its

normal strength ; the rains set in from a fortnight to a
month after the usual time ; every district in the
country has received a moderate supply of rain, though
the average rainfall for the whole country has been
less than usual, and over the Bombay Presidencj',

from Belgarum to Kurrachee, the rainfall has been
in excess of the average for previous years. The
cnly peculiarity of the monsoon of 1878, that was not
predicted, was the frequent recurrence of heavy falls of

rain over a few small and well-defined areas ; but this

would seem to be the character of the rainfall of ever>'

year in which the monsoon current is of less than the
usual strength. The percentage of verifications reached
by Mr. Eliot has thus been as great as that attained by
the American obser\-ers, and the predictions in his case

were made months, not days or hours, in advance. The
same meteorologist has recently made a discovery which
promises to be of the greatest possible value in connec-

tion with the system of storm-warnings to the ports round
the Bay of Bengal. It is that a cyclonic vortex, when
generated in the middle of the Bay, always travels

towards that part of the coast where the wind velocity

for the time being is least in comparison with the average

velocity for the same place and time of year. This law

has been verified by almost all the cyclonic disturbances

that have occurred in the Bay since a chain of meteoro-

logical observatories was established round it, and it

lends a great deal of support to the theory that a cyclonic

vortex is developed through the accumulation, concentra-

tion, and condensation of aqueous vapour over a region

of comparative calm. All that appears now wanted to
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render cyclone prognostications for the Bay of Bengal
almost absolutely certain is a submarine cable to the

Andaman and Nicobar Islands, by which the meteoro-
logical stations on these islands, near the place of origin

of all the great cyclones of the Bay, would be brought

into telegraphic communication with the rest of the

empire.

In his "Tenth Contribution to Meteorology," which
appears in the American Journal of Science and Arts for

the present month. Prof. Loomis gives the results of an
examination he has made as to the course of seventy-
seven storms after leaving the eastern coast of the United
States, these storms having occurred from March, 1874,
to November, 1875. Of these seventy-seven storms he
was able to follow thirty-six of them entirely across the
Atlantic Ocean, eight of them, however, becoming
iTierged in other storms before reaching Europe. The
annual average of storms which are found to cross the
Atlantic from the United States to Europe is eighteen,

and nearly all of these storms pursued a course north of

east, passing in their eastward course considerably to the
north of Scotland ; indeed, in only four of the storms did
the centre pass as far south as the north of England.
Prof. Loomis concludes that, when a storm with a centre
depression at least below 29'5 inches leaves the coast of
the United States, the probability that it will pass over
any part of England is only one in nine; that it will

occasion a gale anywhere near the English coast, one in

six ; and that it will give rise to a fresh breeze, one in

two. A characteristic feature of these storms is the slow
rate of their onward progress in crossing the ocean, as
compared with their rate over the United States—

a

feature of the utmost possible importance in attempting
to predict the time of their descent on the shores of Europe
of those American storms which cross the Atlantic.

About half of the whole number of the storms originated
in the neighbourhood of the Rocky Mountains, five in or
near Texas, and four were distinctly traced to the Pacific

coast. Of six West India cyclones which occurred in

the same time only two could be traced across the
Atlantic, and even one of these became blended with
another storm. The rest of the paper is taken up with a
discussion of the fluctuations of the barometer on Mount
Washington, 6,285 feet, and Pike's Peak, 13,960 feet, as
compared with what takes place on the level ground at

the base of these mountains. As regards Mount Wash-
ington, the valuable result is arrived at that the diurnal
maxima and minima of the barometer occur more than
three hours later at the summit than at the base, showing
an average retardation of one hour for each 900 feet of

elevation. In the case of Pike's Peak, the rate of re-

tardation is one hour for an elevation of 1,380 feet. It is

evident from these figures that the law of the rate of

retardation is yet to be sought, one of the most important
factors, in all probability, being the absence or presence
of high plateaux and their extent near the high station,

to which must be added the latitude of the place. Obser-
vations of the wind at these high levels show, just as at

places near sea-level, a circulation about a low centre,

the movement of the wind being approximately at right

angles to the direction of the low centre ; and further,

that at the height of Mount Washington, the low centre
of storms sometimes lags behind the low centre at the
surface of the earth as much as 200 miles. This last

result is so vital in the theory of storms as to demand a
much more extended examination, the most special care
being taken that the retardation of the time of occur-
rence of the diurnal barometric minima be allowed for in

the discussion.

It is with extreme satisfaction we learn that at a recent

meeting of the Council of the Scientific Association of

France, M. Mascart, Director of the Meteorological
Department, submitted a proposal from the Departmental
Commission of V'aucluse, for the establishment of an

observatory on the top of Ventoux, situated to the north-
east of Carpentras, and rising above all the surrounding
summits to a height of 6,300 feet above the sea. This
observatory in the south of France, along with the
observatories of Puy de Dome in the north, and of Pic
du Midi in the south-west, may be regarded as furnishing
France with an enviable system of elevated observatories
for meteorological observations such as no other country
possesses, thus putting French physicists in possession of
the essential data whence the more difficult meteorological
problems may be attacked, and the systems of weather-
warnings for navigation and agriculture more rapidly
developed and improved. It is estimated that 150,000
francs will be required to establish the station, of which
sum there are already subscribed by M R. Bischoffsheim
10,000 francs, by the Commune of Bddoin, situated at the
foot of Mt. Ventoux, 10,000 francs, the Council of the
Scientific Association 500 ; and as the Meteorological
Commission of Vaucluse has opened a subscription-list,

the General Council of the Department has promised to
aid in forming the roadway up the mountain, and a
subsidy is looked for from the Minister of Public Instruc-
tion, the establishment of this important observatory will

doubtless soon become an accomplished fact.

GEOGRAPHICAL NOTES
With reference to the reports that Prof Nordenskjold's

vessel had got shut in by the ice near East Cape, in
Behring Strait, the Committee ^for Promoting Russian
Trade and Industry have resolved to apply to the
Governor-General of Eastern Siberia, requesting him to
assist in instituting a search for Prof. Nordenskjold, and
in obtaining more certain information as to the situation

of the expedition. Mr. W. H. Dall, the well known U.S.
Alaska explorer, has written a letter to an acquaintance in

Stockholm, mentioning the previously-reported statement
of whalers, from which it is supposed that the Ve^a, has
been stopped by ice east of Cape East. Should this be
the case, Mr. Dall entertains no fears for the fate of the
expedition. If these suppositions be correct, he says, " the
breaking up ofthe ice next July will leave open water for the
Vega to proceed to Behring Strait. Vessels pass to west-

ward of East Cape every year. There is a creek there.

(The letter here gives a sketch map describing a bay,
with a small island in the middle of it, and an anchorage
inside.) A river with fresh water runs into the bay, and
on the coast is a native village. This is not marked in

the ordinary maps and charts, and it is just here that the
vessel, according to the repots of the natives, must be
lying. She can safely winter there. There is a large

village, inhabited by Tchuktchees, who would be able to

supply fresh meat. This place is situate not more than
200 English miles from the white men's trading station

at Plover Bay. If the Vega is lying there, the success
of the operation is practically achieved, because, as I

said, the bay is open every year, and does not get closed

by ice until October. Vessels sail there, and carry on
trade every summer."

The last number of the Isvestia of the Russian Geo*
graphical Society contains an interesting paper by M.
Grigorieff, on the temperature and density of water in the

Arctic .Ocean, along the coast of Russian Lapland,
and in the White Sea, being the result of observations

carefully made on board the schooner Samoyede, by
means of good instruments. As to the Arctic Ocean, M,
Grigorieff confirms the existence of a warm branch of the

Gulf Stream which flows along the coast as far as Gavri-

lovskiye Islands, and thence turns due east to the Kanin
Peninsula and Kolgueff" Island, and further, to the

Moller Bay on Novaya Zemlya. Beneath this warm
current there is a cold one flowing in an opposite direc-

tion at some depth. When it meets with a rising bottom,

and especially with the deep bank of less than IQO
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fathoms under 71" N. lat, this denser and cold current is

compelled to change its direction, and makes its way
between the GulfStream and the shore ; hence the low tem-

peratures and great density of water at the Lapland coast,

in the space between Svyatoy Nos and the Seven Islands.

The density of the eastern (North Cape) branch of the

Gulf Stream (ro25 to 1*026, figures which correspond to

a percentage of salt of from 3-28 to 3'4i), seems to be

smaller than that of the Spitzbergen branch, where
Nordenskjold has found apercentage of salt as highas3"625.

As to the White Sea, M. Grigorieff denies the entrance of a

branch of the Gulf Stream into that sea, as was supposed
some years ago by Prof. MiddendorfF ; the Gulf Stream
does not penetrate further than the Gulf of Mezen, and
the warm temperatures observed by Middendorff are due
to purely local causes. On the contrary, a cold polar

current enters the White Sea along the Tersky coast,

whilst the current which flows out of the sea into the

ocean, follows the Winter and Kanin Coasts. The water

of the White Sea on the whole has a very low tempera-

ture, especially in the deeper parts ; on depths more
than 100 fathoms the temperature is always below 32'

Fahr., and this, because] of the great loss of heat during

the long winter. Altogether, the observations having

been made and computed ver>- carefully, and pub-
lished in extenso in the Isvestia^ are a real acquisition

to science.

Two new expeditions to Central Asia are planned in

Russia for the next spring. The first, by CoL Prjvalsky,

to Hlassa in Thibet, and thence to Afghanistan ; and the

other, by M. Blumenfeld, a German savant who has

studied in Russia, for botanical and geological explora-

tions ; M. Blumenfeld will follow nearly the same route

as that proposed by M. Prjvalsk\'.

UxDER the title of "D'Orenbourg a Samarkand"
Madame de Ujfalvy has commenced in the Totir du
Monde an illustrated account of her travels in Ferghanah
and Western Siberia. Leroux, of Paris, has just brought
cut the first volume of M. de Ujfalvy' s account of the

results obtained during his mission. These results are

mainly ethnological, and contain many observations and
careful and detailed measurements of a large number
of individuals representing the various races of that

part of Central Asia visited by the traveller and his

wife.

During the year 1S7S the following accounts of

Russian exploration were published in Russia : that of Col.

Prjvalsky to Lob-Nor, now translated into English

;

of M. Wojeikoff in India and Japan ; rather literary than
scientific is that of M. Minayeff on his journey to India,

which contains very interesting observations on Buddhism

;

of M. Ogorodnikoff to Persia, giving among other data
an account of the trade-routes to Persia and Afghanistan

;

and of M. Skalkofsky to Eastern Asia and California.

As Sir H. Rawlinson has announced his intention of
delivering an address at the next meeting of the Geo-
graphical Society, on the road to Merv from the Caspian,
it will not be without interest to note some particulars

respecting the earlier part of the route, as far as the
Tekke fort of Kizil Arvad, from an account lately fur-

nished to the Moscow Gazette by a writer who appears to

have been attached to General Llamakin's staff. The
party were obliged to strike eastwards from the Chikishliar

littoral by a road which has never yet been described, but
which is the most practicable route to the Attrek, the
bank of that river, from its mouth at Hassan-Kuli Bay
almost to Bait Adji, being bordered by inapproachable
morasses. The ground traversed was at first covered
with shells, but soon presented the appearance of a salt

marsh petrified by the sun ; then, after a stretch of sand,
firmer soil was met with. No water was found until the
wells of Karadji-BatjT were reached. About twelve versts

from the wells the party arrived at the gates, as it were,
of an enormous wall, which bore a greater resemblance
to an artificial structure than to a natural conformation
of the soil. Three versts further on the valley of the

Attrek appeared in sight, with the river itself winding
between high and verdant banks. Here is Bayat-Adji, a
name which is also applied to the whole of the surround-

ing country. From this spot the party proceeded up th";

Attrek to Chat or Chad, following an excellent road.

About ten versts before reaching Chat the road tiuned to

the left, leaving the Attrek at a point where there are

large auls, or settlements of the Atabai tribe. At length

Chat was reached, and it is described as the most repul-

sive place along the whole Attrek, although from a
strategical point of view the most important, because it

is here that the River Sumbar (which Capt. Napier calls

the Sunt) flows into the Attrek, and the delta might be
made an impregnable position. Fifty versts above Chat
two enormous rocks rise out of the Attrek, forming a
sharp delimitation of the geological structure of the

countn-. This place is called Su-Sium ; after this point

the road is impassable for camels, and 10 versts further

on is difficult even for horses ; 100 versts beyond Chat
the course of the Attrek can only be followed on foot, and
it would take three months to make the road practicable.

In consequence of the difficulties mentioned, the party

was obliged to abandon the course of the Attrek at Su-
Sium, and to strike a new road. After making the

necessary surveys they turned to the left at a place

called Alun-Yak, and proceeded over the high Sugundag
chain. The ascent and descent of the Sugundag extends

over a distance of 16 rersts, the descent terminating at

the small River Chandyr, which falls into the Sumbar.
Twenty-five versts from Chat the party crossed the Sum-
bar, and marching between that rirer and the Chandyr,
reached an elevated mountain called Bek-Tepe, belonging

to the spurs of the Kurindag. Leaving the Sumbar they

proceeded through the waterless defiles of the Ters
Akon, and through the Morgo defile (belonging to the

Kaplandag range), and reached the ruins of Hadjan-
Kala, near the Tekk^ fort of Kizil Arvad- The road
through the defiles presents many difficulties, and only

two horses can proceed along it abreast, but it is thought

that a good road could be made without much trouble or

expense.

The Society for Promoting Christian Knowledge pub-
lishes a very excellent small wall-map of Africa, by
Stanford, containing all the most recent discoveries and
useful both for teaching and general purposes.

Ox January 25 the Geographical Society of Paris will

hold a public reception in the large hall of the Sorbonne,
in honour of MM. de Brazza and Ballay, the two French
Ogowe explorers. The great medal for 1879 '"'iil be
delivered on this occasion by Admiral La Ronciere
le Nourrj-, the president of the Society.

No. 78 of the Zeitschri/t of the Berlin Geographical
Society contains a careful geographical and statistical

study on the Brazilian province of Rio Grande do Sul, by
M. Bescharn. Botanical students will be interested in

Dr. Klunzingers elaborate paper on "The Vegetation of

the Arabian Desert near Koseir." This number con-

tains a carefully arranged, most complete, and valu-

able bibliography of geographical literature and carto-

graphv for the year from November, 1877, to November,
1878.

No. 3 of Globus of this year contains a fine illustration

of the wonderful reclining statuary figure of Chac-Mool,

unearthed in Yucatan some time ago by M. le Plongeon,

The same number contains the sixth contribution of

Herr Zehme to a rhumi of recent exploration in

Arabia.
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, THE GEOLOGICAL HISTORY OF THE
COLORADO RIVER AND PLA TEA US »

II.

IN the Pliocene period the climate of the region gradu-

ally experienced a great change. Miocene times were
characterised by a moist and ordinary sub-tropical climate

;

the Pliocene by dereloping an arid one, like that which
now prevails there. Let us look at the causes which make
this climate what it is. In whatever rectilinear direction

we may undertake to pass fromjjthe Pliocene Country to
the ocean we shall be compelled to cross some of the
loftiest barriers of the Continent. It is hemmed in by
range after range of high mountains. The winds laden
with moisture are wrung dry long before they reach the
plateaux in the heart of the province. The prevailing
wind throughout the year is from the westward, and must
cross the Sierra Nevada. Sweeping across the great
basin it blows over many ranges, and at last strikes the
Wasatch and the chain of high Plateaux which form the

-Grand Cancn, fi-_m Hie Middle Ter ace.

western" »vall cf Ihe Plateau Province. Here it is

suddenly projected upward more than a mile and flings

down moderately copious rains. Descending into the Cliff

and Canon Country, its humidity is so much exhausted
that it can yield but the scantiest pittance of snow and
showers. Thus the country is a desert. Now the strange

forms' impressed upon this land— its cliffs and canons,

' By Capt. C. E. Dtifton.'U.S. Army, A's'start-Geo'ogistU.S. Si rvsy of
Ae Reeky Mountain iRegion, un'ler Prof. J. W. Powell, in charge. Con-
tinued from r 25^.

with their myriads of wonderful shapes and their astound-

ing architecture—are due, as we shall presently find, in

great part to the aridity. The aridity is due to the great

barriers which surround it, and above all to that great

barrier of high plateaux which lies upon its western

verge. Here, then, Ave may look for another key which

may unlock another door within the vestibule. The
search will not be fruitless.

The district of the high plateaux has been during the

last four years a field of special study by myself, and has
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been investigated as thoroughly as circumstances and my this is of the simplest order. -; If we were to see a fault

very limited qualifications would admit. Its original cutting a particular stratum we should know that the

attraction consisted in the enormous displays of volcanic stratum was older than the fault. By parity of reasoning

energy there in former times, to whidi I cannot here we know that the outer canon is older than the faults

venture to allude any further. The structure of the district because they cut its trough and dislocate its floor trans-

is also otherwise very interesting, and has been worked out I versely. If the faults were older the river would have

with much care and patience, and in great minute-

ness of detail. It will be possible at present to

give nothing more than a categorical statement of

certain results. To master the evidence would re-

quire the handling of a large amoimt of detail, and
unwarrantably protract discussion.

The structure of these plateaux is identical with

what Prof Powell has described as Kaibab struc-

ture, being in fact a northward continuation of the

same belt which he has described and delineated

in his well-known section of the Grand Cafion which

cuts across this series of displacements at a right

angle. The faults which have blocked out the

plateaux and intervening valleys are of prodigious

length, and the amounts of dislocation are ver>- great

—greater in the high plateaux than in the Kaibabs.

The age of these displacements is an important

landmark in the historj' of the country, and that

age can be fixed with confidence as late Pliocene,

and continuing into the Ouartemary, and probably
down to the present time.

With this fact in our possession as a datum we
come now to the history of the caiions. The Grand
Cafion first makes its appearance in the epoch of

the faults. It suddenly bursts into view as a less

than half-formed thing, with walls ranging from
2,000 to 2,700 feet high, late in Pliocene times.

But it presents itself under somewhat unexpected
circumstances, for it had been in the condition in

which we first find it for a considerable period.

The work of vertical erosion had long been sus-

pended, the channels had ceased to grow deeper,

and the energies of the river had for an unknown
period been employed in another kind of occupation

to which rivers have been frequently known to be-

take themselves under certain common conditions.

It was widening its caiion and making a flood plain

in which to meander. This any river will inevitably

do when it has sunk its channel to the limiting

depth which local circumstances prescribe for it.

When that limit is reached it will attack its own
banks whether they be v.alls of rock or nothing but
gravel and loess, and will thereafter meander or
squirm from side to side. There are numerous
places along the Upper Colorado and its tributaries

where this is abundantly exemplified. From local

causes the fall of the river has for a space been
diminished, the flow has been sluggish, sediment
has been deposited, the river has ceased to erode
its bottom, it has attacked its walls, and the canon
has been widened.

If now the reader will look at the section of the
Grand Canon (Fig. 3) he will perceive that it is a
canon within a caiion. The walls are in two leaps
with an intermediate terrace. The upper or outer
canon is usually from three to six miles wide, and
the inner cafion meanders within the upper, some-
times close to one upper wall, sometimes to the
other, but usually with a middle terrace on both
sides. The inner and the outer caiion represent
two periods, the outer one of course being formed
first—formed no doubt originally as a narrow
gorge—which was widened while the river was unable
to ciit vertically. The middle terrace is the final flood
plane of the old caiion. Arid now the faults come to
our assistance in determining the two periods. The
outer caiion is older than the faults; the inner one is
coeval with them. The reasoning by which we determine

Fig. 4.-^Pa^riHra^W«e^C&S>B, Virgin K;ver, a trtb*»arjr<rf-Ae-Gc*jrado.

planed an even grade across them regardless of the dips

of the strata just as it is doing to-day 3,000 feet below.

As it is— if the side gorges wotild permit us to travel along

the middle terrace—we should be compelled every time

we crossed a fault to clamber up or down its face.

Thus, then, as we draw near the close of the Pliocene
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period only the outer canon was completed. When was it

•commenced ? At present we cannot give an answer, though
I hope we may soon be able to do so ; but I should be sur-

prised to find its commencement dating beyond Pliocene

*ime. The best conjecture which I am at present able

to frame would place the birth of the Grand Cafion since

the middle of that epoch. The commencement of the

cutting of the inner canon was contemporary with the
commencement of a new uplifting of the Kaibabs—an
4iplifting which extended as far north as the Wasatch,
and southward to unknown regions in Arizona, through a
>belt having its maximum width just where the Grand
Canon crosses it. The amount of this uplifting was very
variable, ranging from 2,000 to 4,000 feet. It was during
this period of elevation that the faulting took place. The
level of the river's bed was at once disturbed ; its old

•energies were reawakened, and its ancient labours
resumed. From that epoch to the present day the
:river grinding like " the mills of God " has slowly but
resistlessly sunk itself to solemn depths in the earth.

Wonderful and impressive as are the great canons,
they are no more so than some other features. Chief
-among the objects of special interest is the vast array of

colossal cliffs, which stretch across the country with
seemingly interminable length in a grouping which is half

order half disorder. The number is indeed very great,

their altitudes generally impressive—1,500 feet being
•common, and 2,000 feet not very uncommon, while the

-distant riew of cliflTrising above cliff, one beyond another,

yet seeming to be united, is often seen. Each strati-

graphical series has a series of cliffs, planned, sculptured,

and painted in a style peculiarly its own, and the several

styles differ, as decidedly and constantly as human archi-

tecture among distinct races of men. These distin-

guishing characters developed under one homogeneous
process can be traced to the lithological composition
and texture of the rocks which are powerfully contrasted
between any two series. The constancy of result in any
^iven series may also be traced to the constancy with
which that series preserves one set of characters over a
^reat extent of country. I may be mistaken—perhaps
from the circumstances it is more apparent than real

—

but I imagine no region in the world hitherto explored
exhibits rocks where the texture and lithological characters
are so strongly pronounced, so strongly contrasted among
themselves, and yet where there is so little horizontal
variation in the characters of each group over vast areas.

In the Plateau Country we have to do with an arid

region, and the aridity tends to reduce the amount of

disintegration. On the other hand it is a lofty country
giving a rapid descent to all its waterways, and their

transporting power is of a very high order—the rocks are
swept bare of debris and kept naked to the attacks of

the elements. This tends powerfully to quicken the dis-

integration. The number of inches of annual rain is

Jess than one-sixth the number in the Mississippi valley,

but every inch in the plateaux may do sextuple work.
Probably, however, the rate in the plateaus is on the

whole slower, but the disproportion is much less than
might have been anticipated if we had considered the
rainfall alone.

To comprehend the oi'igin and perpetuation of cliffs it

is necessary to expand these general relations into some
detail. I have stated that the attack of erosion is directed

against the edges of the strata and but slightly against

the horizontal surfaces. These surfaces being but little in-

clined, water has but little energy, as it courses over them,
either to erode or to transport. But in the myriads of

gulches the steepness of their sides enables the water
fto keep the edges of the strata naked, and the water is

assisted powerfully by the aridity of the climate and the
absence of vegetation. Now when the edges of a thick
•series of vertically heterogeneous strata are exposed, there
will always be some stratum softer or more readily disin-

tegrated than the others. The elements attack it, and
soon a long under-cut is formed, and the rocks above
robbed of a part of their support, cleave off vertically,

and a great slab falls in ruins. The fallen fragments
and rubble form a talus, but being now in a com-
minuted state, they become a much easier prey to dis-

solution than when in the solid wall, and they gradually
moulder away. All that is necessary is that the talus

should dissolve fast enough to keep the perishable

stratum exposed to attack, and this is almost uni-

versally the case. The great cliffs are massive beds of

sandstone and limestone, resting upon perishable cal-

careous and gypsiferous shales. The rapidity with which
the cliff wastes away and recedes by erosion is measured
by the power of resistance to weathering in the shales

below and not by the massive beds on its face. By
further analysing the details of erosive action, we have
no difficulty in explaining the origin and causes of the

different styles of architecture, the sculpture of the repeti-

tive forms, and all their train of phenomena, both normal
and abnormal.
And now a few words about the cause of cafions. This

problem has been so admirably and satisfactorily solved

by Messrs. Powell and Gilbert that I have no better

excuse for saying anything about it than a desire to fill

what would otherwise be a serious gap in the discussion.

The fall of the Colorado through the caiions is between
seven and eight feet per mile—nearly twenty times as

great as that of the Ohio and Mississippi and nearly

seven times as great as that of the Missouri below the

Yellowstone. It is a fierce torrent—a series of quickly-

recurring rapids. Its lateral gorges have usually a greater

descent. The tools with which the river works are sand

and gravel held in suspension by the water, hurled along

at race-horse speed, and scouring like a sand-blast

machine the naked rocks of its bed. But there is one

thing more, and it is a crucial point. The Platte has

about the same fall through the plains as the Colorado

through the canons ; it has its sources High up in the same
mountains j it flows through a desert ;lit carries a huge

load of sand, but from Denver to Plattesmouth has not

the semblance of a canon. The trouble with the Platte

is that it carries too mtich sand. A river of given volume

and velocity can carry in suspension only a definite load

of sediment of given coarseness. When that limit is ex-

ceeded the excess will be precipitated upon the bottom
protecting it from the scour of the gritty particles which

are carried in suspension. But if the supply of sand be

not in excess of the power of the current to keep it in

suspension, none will be deposited except locally, and

the bed-rock will experience the full attrition of the sand-

blast. The Platte is the case of an overloaded stream

while the Colorado is slightly underloaded and in a condi-

tion to produce the maximum erosion.

The study of the Plateau Country has during the last

nine years been the work of the Survey under Prof. J. W.
Powell. Comparatively Uttle has been published about it

because it has been felt by him that until the subject

could be presented in systematic and thoroughly intel-

ligible form it would be a mistake to accumulate frag-

mentary literature and encumber a splendid subject with

a chaos of unconnected observations. But the work
approaches completion and has developed into form in

the minds of the workers, and it is hoped that the results

will soon be before the world. If the geology of the

Plateau Country shall therein be set forth in a manner
commensurate with its importance, and full justice done

to the revelations it affords, I believe that physical

geology will have received important additions. I cannot

close without paying a just tribute to Prof. Powell, the

director of their work. His direction of the Survey has

not been limited to the perfunctory duties of an admi-

nistrative officer. On the contrary he has furnished those

whom he has called to his assistance with methods of
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observation and principles which have worked like a

master-key in opening to our understanding the meaning
of this wonderful region. Without those methods and
principles it would have been of comparatively little utility

to attempt to solve the problems of such a region. Those
whose privilege it has been to carry them into practice

will ever be glad to acknowledge how great is their

indebtedness.

INCLINA TION OF THE AXES OF CYCLONES
AND ANTICYCLONES

I
HAVE during the last seven years endeavoured,
though apparently without much effect, to direct the

attention of meteorologists to a law which I conceive to

be of very high importance in relation to the theory- of

the movements of the atmosphere. The law to which I

refer is this :—The movements of the upper-currents

prove that the axis of a progressive cyclonic circulation

is commonly inclined, so that the extremity nearest to the

earth's surface is considerably in advance of that in the

higher regions of the atmosphere. A barometric minimum
consequently occurs at any locality on the earth's surface

some hours before the corresponding minimum in the

higher regions passes over the same spot (" Laws of the

Winds Prevailing in Western Europe," pp. 156 to 162,

1872 ; Meteorological Magazine, vol. x. pp. 92 to 93,
1875 ;

Quarterly Journal of the Meteorological Society,

October, 1877, pp. 440 to 445). I have also pointed out
that the axis of an anticyclonic circulation has, at least in

some instances, a similar inclination ; a point which will

be discussed more fully in a future paper.

I hope that the results, strongly confirmatory of this

law, which Prof. Loomis has recently derived from his

examination of the wind and barometer reports from
Mount Washington, Mount Mitchell, and Pike's Peak,
will attract more attention than my own deductions from
upper-current observations have done. In his tenth paper
of "Contributions to Meteorology" (^American Journal
of Science and Arts, January-, 1879), Prof. Loomis shows
that with very few exceptions the barometric minima
occur at the base of a mountain considerably earher than
at the simimit, the retardation amounting to about one
hour for an elevation of from 900 to 1,300 feet, and that
the maxima appear to follow the same law.

Other points of agreement between the results of cloud
observations in Europe, and those obtained from the
reports of the mountain observatories in America, seem
to me to be of great interest. I would especially call

attention to the substantial coincidence of these results as
regards, first, the rarity of easterly upper-currents, as
compared with easterly surface-winds ; and secondly, the
higher, and also less variable, value of the angle made by
the northerly, than that made by the westerly upper-
currents, with the direction of the centre of lowest
pressure at tae earth's surface. W. Clemext Ley

BARTOLOMEO GASTALDI
C IN'CE the last anniversary' of the Geological Society
•-^ many distinguished men among its members, bothm this and foreign countries, have been removed by
death. We regret to have to add to the sad list the
name of Prof. Gastaldi, the well-known head of the Italian
Geological Survey.
Bartolomeo Gastaldi was born at Turin, in the year

1818, and was originally destined by his father for a legal
career; his fondness for geological studies, however
proved too strong to be repressed, and he was eventually
entered as a student at the Ecole des Mines at Paris
Here, and throughout his subsequent career, he enjoyed
the friendship of Quintino Sella, who afterwards became
so distinguished ahke in Italian scientific and political
circles. ^

Gastaldi had reached the age of twenty-eight before his

first scientific memoir was published, and his earliest

essays in this direction were devoted to anatomical and
palaeontological questions. Before long, however, he
seems to have discovered that the true bent of his genius
was towards physical geology. In his studies in this

department of science he was greatly aided by his powers
as a pedestrian, and he soon made himself familiar with

all the southern spurs of the Alpine chain. In company
with his friend Sella he founded the Italian Alpine Club,

of which he was the second president.

He succeeded Sella as Professor of Geology at the
Engineering School of Turin, and subsequently became
Professor also at the University. During the later years
of his life the work of the Geological Survey, of which
he was made director by the Italian Government, occu-

pied much of his attention, and to his energy and capacity

much of the success which has already attended that

important work is due.

^o less than thirty papers on various branches of

geological science have proceeded from Gastaldi's pen.

He was an advocate, during his later years, of extreme
views upon glacial subjects, and many of the views which
he propounded on this and on other questions of Alpine
geology have not been generally accepted by the geolo-

gists of other countries. In some of his speculations,

indeed, his boldness seems to have outrun his caution.

Those who had the happiness of a personal acquaint-
anceship with Gastaldi describe him as a most sanguine
and earnest student and a warm-hearted friend.

Prof. Gastaldi was a Corresponding Member of the
Geological Society of London, and received similar

honours from the academies of many other foreign
countries. In Turin, where he spent the greater part of
his life, and where he occupied the position of a Common
Councillor, he was very greatly respected and beloved

;

this fact is testified to by the circumstance that at his

funeral more than three thousand people followed his
remains to the cemetery.

ON THE DETERMINATION OF ABSOLUTE
PITCH BY THE COMMON HARMONIUM-^

THE methods described depend upon the principle
that the absolute frequencies of vibration of two

musical notes can be deduced from the interval between
them, i.e., the ratio of their frequencies, and the number
of beats which they occasion in a given time whea
sounded together. For example, if x and y denote the
frequencies of two notes whose interval is an equal temr
perament major third, we know that y = i '25992 x. At
the same time the number of beats heard in a second,
depending upon the deviation of the third from true
intonation, is 4_y — 5 x. In the case of the harmonium
these beats are readily counted with the aid of a reso-
nator tuned to the common over-tone, and thus are
obtained two equations from which the absolute values
of :r and_y may be found by the simplest arithmetic.

Of course, in practice, the truth of an equal tempera-
ment third could not be taken for granted, but the diffi-

culty thence arising would be easily met by including in
the counting all the three major thirds which together
make up an octave. Suppose, for example, that the fre-

quencies of c, e, g^ c' are respectively x,y, z, ix, and
that the beats per second between x and_>' are a, between
y and z are b, and between z and 2 x are c. Then,

\y-lx=a,
4z - Sy = b,

Zx- 5z = c,

from which
^ = i (2Sa + 2ob+i6c),
y = i{32a + 2Sb-{-20c),
z =J(4oa-|-32^-|-2S<r).

» Abstract of a paper read before tte Mu'-ical A^^tc'atijn, December »
1l^% by Lord Rayle gh, F.K.S.
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In the above statements the octare c—c' is for sim-
plicity supposed to be true. The actual error could be
readily allowed for, if required ; but in practice it is not
necessary to use c' at all, inasmuch as the third set of

beats can be counted equally well between g^ and c.

Although at first sight the method just sketched looks
satisfactory, it is not practical in the case of the har-
monium, in consequence of the pitch of the various notes
not being sufficiently constant for the purpose, even when
the blowing is carefully conducted vith the aid of a
pressure-gauge. A small variation in the absolute pitch
of a chord when sounded under slightly varying pressures,
would not be of much importance, but the slightest

change of interval is fatal to the success of the method,
and such a change actually occurs.

In order, therefore, to apply the fundamental principle
with success, it is necessary to be able to check the
accuracy of the interval which is supposed to be known,
at the same time that the beats are being counted. If the
interval be a major tone (9 : 8), its exactness is proved
by the absence of beats between the ninth component of

the lower, and the eighth component of the higher note,
and a counting of the beats between the tenth component
of the lower and the ninth of the higher note completes
the necessary data for determining the absolute pitch.

The equal temperament whole tone (i "12246) is inter-

mediate between the minor tone (I'liiii) and the major
tone (i "12500), but lies much nearer to the latter. Re-
garded as a disturbed major tone, it gives slow beats, and
regarded as a disturbed minor tone it gives comparatively
•quick ones. Both sets of beats can be heard at the same
time, and when counted give the means of calculating the
absolute pitch of both notes. If x and_ybe the frequencies
of the two notes, a and b the frequencies of the slow and
quick beats respectively,

whence

9Jr — Zy — a

9J — \ox = b,

X = 9^-1-8^
y = \oa-\-(^b.

The application of this method in no way assumes the
truth of the equal temperament whole tone, and in fact

it is advantageous to flatten the interval somewhat by
loading the upper reed with a minute fragment of soft

wax, so as to make it lie more nearly midway between the
major and the minor tone. In this way the rapidity

of the quicker beats is diminished, which facilitates the

counting.
It is impossible, of course, for the same observer to

count both sets of beats, and the counting of even one
set without the aid of resonators would present difficulties

to most unpractised persons. Great assistance may be
obtained by the choice of a suitable position. A room in

Avhich a pure tone is sounded is traversed by surfaces at

which the intensity of sound is very much reduced in

consequence of the superposition of vibrations reflected

from the walls and ceiling. By choosing as the place of

observation a positionwhere theintensity of the beatswhich
are not to be counted is a minimum, and with the aid of

a resonator tuned to the pitch of the beats which are to

be counted, the listener is able to work with ease and
certainty.

The course of an experiment is then as follows :

—

The notes C and D are sounded, and the listeners

begin counting the beats at a given signal, whose pitch is

about d' and e" respectively. At the expiration of a
measured interval of time a second signal is given, and
the number of both sets of beats is recorded.

In my experiments the interval of time was ten minutes
(in one case eleven minutes), and the rapidity of the beats
was about four a second. The listeners counted up to
^n only, after each set of ten making a stroke with a
pencil on a piece of paper. The number of strokes was

afterwards counted, multiplied by ten, and added to the
number which the listener was saying at the instant of
the second signal. The following are the details of the
actual observations :

—

September 16, 1878.—Period of observation ten minutes.
Numbers of beats 2392 and 2341.

«=y92, ^=2341, i,i
^.^9X2392+8X2341^67-09,

600 600 600
for the frequency of the lower note C.
September 17.—Period of observation ten minutes.

2423 , 2302 . . ^a = 2--y b = z^> giving x = 67 "04.
600 600

September 18.—Period of observation ten minutes.

2476 , 2261

600 600

September 19.—Period of observation eleven minutes.

,
giving X = 67*19.

,
giving .v = 67-29.

2663 ^ ^ 2547

600 600

The discrepancies are hardly greater" than maybe attri-

buted to errors in giving the signals, by which the intervals

may have been unduly lengthened or shortened by about
a second. On each day after the counting of the beats

between C and D, the harmonium was compared with a

Koenig fork whose nominal frequency was 64. In order

to obviate any objection arising from a mutual influence

of the notes of the harmonium, both C and D were
sounded at the same time as the fork. The beats between
C and the fork were counted for about ninety seconds,

during which time the fork was not bowed. In this way
the pitch of the fork came out on the four days respec-

tively as 64 "06, 64 "07, 64"
1 7, 63-98, that is somewhat

sharper than its nominal pitch, a result in agreement with

that obtained by other methods.
The object of the experiments referred to was rather to

prove the practicability of a method so < unusually inde-

pendent of special apparatus, than to obtain a result

competing in point of accuracy with those of Prof. Macleod
and other experimenters on this subject. Nevertheless it

is believed that very accurate results might be obtained

by the introduction of certain modifications. Ten minutes

is near the limit of time over which beats can be con-

veniently counted by a single listener, but experiment

proved that it is perfectly possible for one 'listener to

relieve another without any break in the regularity of the

counting. Even without an extension of time a more
accurate result would be obtained if the listeners were

able to fix the time for themselves, as they might do for

example if they could conveniently observe the swinging

of a clock pendulum. In this way the error in the time

interval might be reduced to | second, which would
amount to but one part in 2400 in the case of a ten

minutes' observation. In consequence, however, of the

imperfect constancy of the pitch of the harmonium notes,

even when the blower is assisted by a pressure-gauge,

further attempts at accuracy would be useless unless the

comparison with the fork were simultaneous with the

other observations. In that case the result would be

entirely independent of variations in the harmonium
notes, and no difficulty would be experienced in carrying

out the method excepting the necessity for more ob-

THE FISSURES OF THE CEREBRAL HEMI-
SPHERES IN UNGULATA

AN important memoir by Dr. Krueg on the cerebral

hemispheres of Ungulata has recently appeared in

the Zeitsch. wiss. Zool. After a review of the previous

papers that have appeared on this subject—but few in

number—Dr. Krueg describes his method of investiga-

tion.
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He made drawings of the hemisphere of each species
;

compared, first, line for hne the hemispheres of different

individuals of the same species, and then took as charac-
^

teristic of that species every sulcus that was constantly

present in all the individual hemispheres.
|

The different species in a genus and the different

genera in the order were compared in the same way, so

that by elimination he at last obtained a schematic
drawing of the sulci constant throughout the order. In
his drawings he represents those sulci peculiar to the
individual, species, (Sec, by variously dotted lines, those
running through the whole order by thick black lines. |

Since the most constant or chief sulci are the first to
\

appear in the course of development, he giv^es drawings
;

of foetal brains of the sheep, cow, and pig. With regard :

to these foetal brains, it is highly important to note that

in no instance were transitory or temporary sulcus

markings met with ; Meckel himself admits that he did
not find these temporary sulci in brains of other animals,

;

though he described them in the human foetus. Dr.
1

Krueg regards them as entirely artificial. The following, !

then, are the chief fissures or sulci {Haiiptfurcheti) constant
throughout the Ungulata, and of these the first six are the
most important in relation to those of the Camivora :— j

1. Fissura sylvii, ant., post., processus acuminis.
2. ,, spleniahs.

j

3. ,, supra-sylvia, ant., post., supr. I

4. „ coronalis.

5. ,, praesylvia.
'

6. ,, laterahs.

7. ,, diagonalis.
;

8. „ postica.
i

9. ,, genualis.
I

10. ,, rostralis.

h. ,, hippocampi.
rii. „ rhinalis. 1

C.ca. Corpus callosum.

The earliest foetus he possesses shows two fissures,

namely, F. sylvii and F. splenialis. The sylvian
fissure develops radially, just as Ecker has shown in

^

the human foetus, and since in the latter, the parieto-
occipital fissure appears almost contemporaneously with
the sylvian fissure, he considers the Fissura splenialis of

:

Ungulates to be the homologue of the human parieto-
!

occipital. This view derives some strength from the fact
|

that as development proceeds, the anterior extremity of '

the Fissura splenialis turns upwards and gains the median
\

border. Moreover, here it is opposite to the processus
acuminis Sylvii, which is homologous with the posterior
or horizontal ramus of the human Sylvian fissure.

Tie positions of the fissures are shown in the accom-
panying diagrams. As regards the foetal forms it is note-
worthy that in the Suillidae, from its earliest appearance
the posterior process of the F. supra-Sylvia is directed
downwards as well as backwards ; this we shall find is a
family characteristic of importance.
Before enumerating the slighter distinctive characters

of the famihes, or comparing the Ungulata with the
Carnivora, it will be well to mention the results which are
of more general importance. Dr. Krueg believes that he
has established the followirg propositions :

—

1. That the forerunners or the adult fissures are never
transitory radial markings, but aUays present (though
incompletely) the adult fonn.

2. That the two important fissures (F. hippocampi and
F. rhinalis) common ^to all mammals, are the first to
appear, and that next those characteristic of the Ungulata '

commence.
j

It is remarkable that the fissures peculiar to the indi-
vidual, may appear contemporaneously with, or even
precede, the last few of the chief fissures. This fact of itself
would cast some doubt on the morphological value of
tliese later chief fissures, and comparison with the Catni-
voraalso diminishes their importance as diagnostic marks.

3. On no occasion was a fissure once formed ever
broken up by a bridging convolution. The reverse of
this may and often does occur, viz., that two originally

distinct fissures may, by extension of their neighbouring
extremities, so mingle as to form one large fissure. From
this fact he concludes that when in adult brains we meet
with a well-known fissure bridged over, originally this

fissure was developed as two distinct ones. This would
certainly explain the remarkable cases lately published by

Fig. I.—Median surface of typxal hemisphere.

Henschel, in which the fissure of Rolando was bridged
over, and such a state of things would be due to atavism.

4. The influence of the size of the animal on the shape

of the hemisphere and its details is ver>' important, and
may be regarded as threefold.

(rt) The number of accessory fissures increases with the

size of the brain and the size of the animal.

{U) The shape of the hemisphere differs. Thus, in the

larger animals it is broader, and more rounded, whereas,

in the smaller animals it is distinctly narrower, and tapers

more to a point anteriorly.

{c) In the smaller animals it is noticed at once that

fissures (such as the splenialis), which in the schematic
brain are situated on the median surface, in these smaller

individuals, often appear on the upper. Such a condition

may be supposed to result from a rotation of the upper or

median border around the Island of Reil as a centre.

This rotation Dr. Krueg has named " supination," and
that in the opposite direction and occurring in the larger

animals "pronation.' The posterior extremity of the

F. coronalis almost always presents a "horn" (Biigel)

directed inwards. This branch becomes of importance,

as it often joins the F. splenialis, and offers a homology
with the fissura cruciata of the Camivora.
The following are the main family characteristics :

—

TragulidcB.—Supination marked. F. coronalis com-
municates with the processus anterior supra-Sylvii. The
Tragulidas (Hke the antelopes) present strong elephantine

characters as regards their fissures.

Fig. 2. Fig 3.

Fig. 2.—Lateral outer surfaceoftypical' hemisphere. Fig. 3.—Upper surface

of typical hemisphere.

Elephants.—F. coronalis communicates with the pro-
cessus anterior supra-Sylvii, and also either with the F.

splenialis or ends just behind it.

The Giraffes present no generic characters.

CavicornidcE.—In the majority the F. coronalis does
not communicate with the F. supra sylvii, the exception
being Bos iaums. The processus acuminis Sylvii is broken
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Ijy " individual " fissures, and, moreover, the angle formed
between its anterior and posterior extremities is raised,

and into this space a small accessory branch from the
Fissura rhinalis is directed.

Tylopoda.— Pronation is so marked that the F. lateralis

is actually situated on the median surface. The F.

coronalis is directed from the middle line forwards and
outvards.

Suillidoe present several characters in common with
the Carnivora. The processus anterior Sylvii is continued
into the F. rhinalis, as is also the F. praesylvia.

The F. diagonalis is constantly joined to the F. supra
Sylvia, and the posterior end of the F. coronalis joins the
F. splenialis.

Hippopotamidce.—Like the pig.

Tapiridce.—Posteriorly the F. coronalis does not join

any other fissure, but anteriorly it communicates with the

F. praesylvia, a fact which, though frequent in Perissodac-
tyls, is rare in Artiodactyls.

NasicornidcB are similar to the Solidungulates.
Solidungulata.—The peculiarities are very constant.

Thu5 there are cross-fissures between F. Sylvii and F.
supra Sylvii. Further, there is an accessory longitudinal

and parallel fissure on either side of the F. lateralis.

Pronation is marked. The F. coronalis is united to the

F. supra Sylvii, and the posterior "horn " of the F. coro-
nalis is not united to that fissure, but commencing behind
and above the anterior end of F. splenialis, runs forwards
and outwards, ending before reaching F. coronalis.

Comparison of the convolutions of the Ungulata with
those of the Carnivora shows that in the latter order the
first six chief sulci of the Ungulata have undoubtedly their

homologues. The question as to whether a F. diagonalis

can be said to exist must still be left open, and the re-

maining three certainly do not always exist in the brain
of the Carnivora, and when present are accessory only.

Dr. Krueg thinks that possibly the posterior " horn

"

(Biigel) of the Fissura coronalis is homologous with the

Fissura cruciata in the Carnivora, but this is very uncer-
tain, for it is questionable whether in the Cavicornia the
posterior limb of the F. coronalis is homologous with the
distinct one described above in the Equidae. Certainly
that of the Perissodactyl is very similar to the Fissura
cruciata as regards its relation to the F. coronalis ; but
while in the Perissodactyl the posterior extremity begins
above the F. splenialis, in all Carnivora it begins below.
Further, the anterior end of the F. splenialis turning up
to the median border has a plausible homology itself with
the Fissui'a cruciata. It would be very interesting to

have the time of appearance of the Fissura cruciata

fixed, for the latter theory would compare it to the

human parieto-occipital fissure. As confirmatory evi-

dence regarding the homology of the Ungulate and Car-
nivorate Fissurae coronales, we must note the important
fact that similar cortical motor centres are situate around
them : this is strongly in favour of Dr. Krueg's view.

University College, London V. Horsley

V NOTES
Prof. W. K. Clifford has arrived safely at Madeira. The

voyage was rough and stormy, but we are glad to be able to

report that he is markedly better than when he left England.

A SUBSCRIPTION has been opened by the Dorpat University

for the erection at Dorpat of a monument to the late K. von

Baer.

On January 10 the Imperial Russian Academy of Sciences at

St. Petersburg held its annual meeting, which was largely

attended this year. The meeting was opened with the reading

of the long list of deaths of members, foreign and Russian,

during last year, and among whom we notice Regnault, Claude

Bernard, Granville, and Bienaime, at Paris ; Hugo Ilildebrardt, of

Jena ; Fiiis, of Upsala ; Tornberg, of Lund ; Lers, of Konigs-

berg ; and the well-known Russian archocologift Polyenoff;

Kovalsky and Khanykoff, orientalists ; and Davydoff, mathe-

matician. Count Orloflf-Davydoff, Baron Biihler, and Col.

Prjvalsky were elected honorary members ; and General

Maiefsky, mathematician ; General Stebnitzky, geodesist at

Tiflis ; Mr. Hind (as noted last week), Dr. John Muir (Edin-

burgh), Clausius (Bonn), Boisier (Geneva), Lavrofsky and

Veselago were elected correspondent members of the Aca-

demy. The report on the museums of the Academy showed

several most important acquisitions, among which we notice

the immense and very rich collections of birds, fishes, and

reptiles brought in from Central Asia by Col. Prjvalsky,

daring his second journey ; a collection of skulls and b3nes of

Steller's sea-cow, which inhabited, during the last century, the

shores of the White Sea, but is now extinct, the collection being

made by M. Phillipens on the shores of Behring Strait

;

and a complete skull of an Elasmotherium, presented by M.

Knoblauch. There were, until now, only some teeth of this

immense quaternary horse-like rhinoceros at the museum of the

Academy, and a part of a skull at the British Museum, which

had offered, we are told, a large sum of money to M. Knoblauch

for the rarity. The skull was found close by Sarepta, on the

banks of the Volga River. The Academy proposes to open next

year for the public a large anthropological museum, the materials,

for which are already in the hands of the Academy ; we heartily

commend this step, as the museums of the Academy, when open

to tlie public each Monday, are visited by masses of people (as

many as 12,000 persons daily on holidays). The report on the

works of the philological and historical branch of the Academy

was presented by Prof. Suklomlinoff, who dwelt at length on

the works of Prince Vyazemsky ; and a very interesting paper

on the correspondence between Catherine II. and Grimm was-

read by Prof. Groth. In this branch we notice a great under-

taking by the Academy for the next year, being a dictionary of

the Kurd language. This language has been very well studied,

but there are no dictionaries of it. Now, the Academy will

publish a complete one, the materials for it being given by the

French orientalist, M. Szabo, and completed by M. Yulpi, who

will be intrusted with this important publication.

We notice an interesting work, just issued in Russia, by Prof.

Rumishevich at Kieff, being a complete catalogue of all the

medicinal and veterinary literature pubUshed in Russia during

1876.

We learn that the St. Petersbm-g Academy of Sciences has

intrusted M. Keppen with the publication of a complete catalogue

of animals living in European Russia.

Lord Dufferin, Lord Rosse, and Prof. Roscoe received

the degree of LL.D. from Trinity College, Dublin, on

Tuesday.

The " Telectroscope " is the name of a new apparatus, the

plan of whicWwas, Les Mondes states, recently submitted to MM.
du Moncel and Hallez d'Arros by M. Senlecq, intended to repro-

duce telegraphically at a distance the images obtained in the

camera obscura. This apparatus is based on the well-known

sensitiveness of selenium to various shades of light.

Prof. Edward S. Morse, we learn from the New York

Nat on, has written an interesting paper on the " Traces of an

Early Race in Japan," which throws light on a subject hitherto-

wholly obscure. A race of men called Ainos are believed to

have come down from Kamtchatka and to have taken possession

of Japan, which they held until displaced in thtir turn by the

Japanese from the south. Of the two races, the Ainos and the

Japanese, authentic records exist, but nothing has been known

cfinceri.ing the .inc'ent people who'-e terrif-.ry w-s appropriated
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by the Ainos. The only knowledge obtained of them has been in-

geniously acquired by Mr. Morse by a careful study of ** shell-

faeaps" in all respects similar to those found along the shores of

Denmark, New England, and Florida. The deposit discovered by

Mr. Morse near Tokio contained potter)- and broken bones, many of

which were human. It is generally admitted by ethnologists that a

I«ople that has once acquired the art of pottery will always retain

it ; but as neither the Esquimaux, the Kamtchatdales, nor the

Ainos are essentially earthen -pot-makers, these remains natiurally

point to the former existence of a race in Japan who preceded

the Ainos. Again, both the human and the deer bones found in

this shell-heap were broken in a manner to facilitate the extrac-

tion of the marrow or to <:nable them to be placed in a cooking"

pot, a circumstance which points to the existence of cannibalism

among the people by whom the shell-heaps were made. On
consulting Japanese scholars and archaeologists Mr. Morse

learned that the Ainos were not only not cannibals, but were of

an especially gentle disposition. The existence of an ancient

race of cannibals in Japan, before the occupation of that

country by the Ainos, is therefore made very probable. We
hope to see another paper before long containing an account of

Prof. Morse's later researches.

Prof. Humphry, F.R.S., of Cambridge, will deliver the

biennial oration in memory of John Hunter in the theatre of the

Ro>'al College of Surgeons on the 14th proximo.

Mr. Thomas Sopwith, M.A., F.R.S., F.G.S., who died at

Westminster, on Thursday last, was born in 1803, at Newcastle-

on-Tyne. He was for nearly fifty years extensively engaged as

A civil engineer in mining, railway, and other works, both in

this country and on the Continent, and was the author of several

*vorks on architecture, isometrical drawing, and mining. In

1 838 he was appointed Commissioner for the Crown under the

Dean Forest Mining Act, and in the same year a communication

made by him to the British Association led to the establishment

of the Mining Record Office. He was a member of many of

the leading scientific societies, and one of the early members of

the Institution of Civil Engineers.

In connection with our article last week on a proposed Scot-

tish observatory, it may be interesting to state that one day
last August Mr. Milne Home, chairman of the Meteorological

Society for Scotland, accompanied by Mr. Colin Livingston,

lieadmaster, Public School, Fort William ; Mr. Thompson,
.-tudent ; and Mr. David Doig, contractor, ascended Ben Nevis
and made several observations with the view of erecting a station

on the summit. They found the top enveloped in a mantle of

snow—a circumstance which rendered it an extremely difficult

task to select suitable spots for the erection of a dwelling-house

and observatory. After a careful survey Mr. Home came to the

conclusion that the plateau immediately beyond the spring aflfords

the best site. The recommendation this spot has is its contigmty
to the water-supply. But it might be questioned whether, as

accurate observation is the thing required, it would not be better

t * erect the observatory on the plateau on the very summit, as

there must, no doubt, be a difference between the temperature
of the two places, the first-mentioned plateau being 350 feet

lower. It is proposed to construct the buildings after the fol-

lowing plan : first, a wall of stone with an inside lining of wood
and an inner coating of felting, and the outside of the wall to be
covered with corrugated iron. An external wall of stone would
also be erected to serve as a protection from the blast. The
estimated cost of the structure is 500/.

We learn from the Colonus and India that rich discoveries of
xiopper have been made at Howe Sound, a few miles from New
Westminster in British Columbia, and that the ore resembles that
of the famous Australian Burra Burra mme.

The Royal Society of Arts and Sciences of Maoritius has

recently lost its secretar)', Mr. L. S. Bouton, the only surviving

founding member of ths Society. This society was founded on

August 24, 1829, under the name of Societe d'Histoire Naturelle

de ITle Maurice, by a few lovers of science ; its first secretary

was Julius Desjardins, who contributed many papers on the

fauna of Mauritius, and also formed a good collection of speci-

mens, which were afterwards given up to Government by his

heirs, and became the nucleus of the present museum. The
volumes published by the Societe during a period of ten or fifteen

years contain much interesting information on the natural history

of Mauritius. On Desjardins' death in 1840, Mr. Bouton was

appointed secretary, and kept up the post till his death ; during

that long period he chiefly applied himself to the investigation

of the flora of Mauritius, and though he never published any

complete works he contributed specimens and notes to Prof.

Decandolle for the Prodromus, and to Kew, for the Flora of

Mauritius by Baker. He wrote a paper on the medicinal plants of

Mauritius, and a very interesting paper on the forests of Mauritius,

besides a great quantity of notes in the Society's Transactions,

and in the newspapers of the colony. In 1846 the Society was

allowed by Government an annual subsidy of 200/., which has

been continued up to this day. Mr. Bouton was also curator of

the Museum, but he was, we believe, though completely devoted

to his duties of secretary, a rather bad curator. The Museum,

although containing some very interesting specimens of the

natural history of Madagascar, and of the extinct fauna o^

Mauritius, was allow to decay rapidly. No exchanges were

carried on to increase the collections, and the space being too

limited, the existing specimens are so crowded as to be of no use

whatever to the public. The subject attracted the attention of the

late much-esteemed governor, Sir Arthur Phayre, and he applied

for a Report from the Council of the Society, and on its recom-

mendation the following decisions have been come to by the

Council of Government :—That a proper building be pro\ided

for the transfer of the Museum now heaped up in a room at the

Royal College ; that the funds allowed by Government each

year be applied to the formation of a local museum, fully illus-

trating the fauna and flora of the Mascarene Islands, Madagascar,

and the islands along the cast coast of Africa ; that a general

collection, of which the present museum should be the nucleus,

be gradually formed by means of exchanges to illustrate only the

principal genera in each branch of nattual history, and give to

the public a general view of the natural world ; that on vacancy

(which is now 'come) a competent curator be provided from*

home, who will be at the same time Professor of Natural History

at the Royal College, receiving a salary of Rs. 5,000 per annum;
that the staff of the Museum be composed of an assistant, who
will be also a collecting n" aralist, sent round every year to

Madagascar or some other place, receiving a salary of Rs. 2,000

and his travelling expenses, a taxidermist, a clerk, and servants ;

that, as a good taxidermist does not now exist in Mauritius, the

services of a proper person be secured from home for two years,

to instruct people in stuffing and set up the first collection,

receiving Rs. 2,000 and passage-money. We hope that these

changes will be insisted upon and that competent men will

apply for the vacant posts to the Government at home, and give

them a better opportunity of making a good choice. Mauritius

is an admirable place for studying the riches of the sea, and a

sort of zoolc^cal station, like the one at Naples would make

many interesting discoveries. Prof. Mobius, of Kiel, who spent

some months at Mauritius, said that several years would be

necessary for him and many assistants to work up the collections

from these seas. Evidently a good opportunity is presented for

the promotion of important departments of natural history, and

we trust all concerned will seek only to advance the interests o

science and the true interests of the colony.
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The Commission of the Municipal Council of Paris has

drawn up a report on the working of the electric light, which

has been printed, and was discussed on the 14th instant. A
certain number of important facts are stated. A JablochkofF

lamp may be said to give a quantity of light equal to eleven gas

lamps, consuming each 140 litres per hour. The quantity of

gas consumed to produce the same quantity of illumination

would be 1,540 litres per hour. The price paid by the city to the

gas company for 1,000 litres being ofr. iSc, the expense would

be of o fr. 23 c. The expenses of each Jablochkoff lamp are

officially stated as follows, for 62 candles per hour of light,

77 horse-power :—Machinery, 3 fr. 20 c. ; coals for working

the several steam engines used, 6 fr. 64 c. ; oil for lubricating,

I fr. 23 c. ;
pay of men for changing candles and superintending

illumination, 3 fr. 20 c. ; expenses of 62 candles at o fr. 50 c.

each, supposed to last during an hour, 31 fr. Total, 45 fr. 27 c,

or 73 c. for each candle. The Commission proposes to pay to the

JablochkofF company—which accepts o fr. 30 c. per candle during

one year—for 62 candles at the Avenue de I'Opera, 1 5 on the

Place de la Bastille, and 6 in a pavilion of the HaUes Centrales

:

in all 83. The total number of burning hours is estimated at

2,073 for ^^^ of the street candles, and 4,000 for each of the

pavilion candles : altogether, 55,000. The expense paid to the

gas company for illuminating the same places is 21,041 fr. The
excess of expense for the city will be 34,044 fr. But this credit

is asked for in the interest of science. It is hoped that during

one year the Jablochkoff company will realise material improve-

ments, and it is supposed that other electric light companies

will tender some fresh propositions for comparison. In the

meantime, the Commission proposes to accept a tender made by
the gas company to improve the illumination of the Rue du
Quatre Septembre, Place du Chateau d'Eau, and a pavilion of

the Halles Centrales, with an excess of consumption of 260,000

cubic [metres. At the sitting of the 14th, the gas company
refusing to accept the price offered to them as a compen-
sation for their expenses, proposed to supply the gas gratis,

which was agreed to. Consequently a regular competition will

be carried on between gas and electricity before the Parisian

public during one year, on a gi-and scale, at the expense of only

34,044 fr.

It was recently affirmed in the French Academy that chromic
acid might be substituted for vanadic acid in the manufacture of

aniline black. An industrial chemist of Rouen, M. Witz, now
points out to the Academy (by recommendation of Prof. Girardin)

that this is an illusion, and that vanadium is absolutely necessary.

Chromium gives a greenish product quite different, M. Witz
insists on the small quantity of vanadium which suffices to develop

the reaction. It appears that the black is produced in presence

of a weight of vanadic acid equal to only the hundred millionth

part of the weight of the aniline employed. In practice, a

thousandth of this weight is quite sufficient, and it will be seen

that notAvithstanding the high price of vanadium, the use of it in

such small quantities is quite practicable for manufacture.

The Anthropological Exhibition which will be held at Moscow
next summer promises to be a highly interesting one. A large

series of graphic illustrations of the life of prehistoric man will

be supplemented by numerous models of caves, skeletons, and
other prehistoric objects. So-called "kurgane" (prehistoric

tombs) will be represented containing models of (he skeletons

and other objects found in them, their various positions being
exactly reproduced. Prehistoric skulls will form a separate

department of the Exhibition. '' ' •-'- ' - - ^

-

We have received the Proceedings 4^ the Clevelauid Institution

of Engineers, containing the address of the president, Mr. John
Gjers,^ at the annual meeting of November 11. The address
refers to various topics of much interest to engineers and even

to men of science. Among other things Mr. Gjers, speaking of

the variation in the production of the soil, gives it as his opinion

that it is undoubtedly connected with the variation in the number

of sun-spots. The December number of the Transactions of

the Institution of Engineers and Shipbuilders in Scotland con-

tains a paper by Mr. James Howden, " On the Action of the

Screw Propeller," followed by a long discussion, and another by

Mr. W. G. Jenkins, " On the Scientific Form of Harbours as

applied to the Port of Melbourne."

A FOREIGNER, who fears the disappearance of bears in the

Alps, the killing of these animals being largely paid for in

Switzerland by the State and by the communes, and several wild

animals having already disappeared in Switzerland in this way,

proposes to form a society which wilLiJ?^ ^^'^ each disaster

caused by bears, and prohibit the hunting ^^f them.

The additions to the Zoological Society's Gardens during the

past week include a Macaque '^lovikfj ' {Macacus cynomolgus)

from India, presented by Mr. D. Orpen ; a Black-faced Spider

Monkey {Ateles ater) from South America, pre ented by Earl

Brownlow, F.Z.S ; a Common Seal {Phoca vitulind) from Scot-

land, presented by the Earl of Hopetown ; a Dufresne's Ama-
zon (Chrysotis dufresniana), a Yellow-Fronted Amazon (05ryj<>//j

ochroceJ>hala) from South America, presented by Mrs. T. Smith
;

a Noddy Tern (Anous stolidus) from Ascension Island, pre-

sented by Morris H, Smyth Long, Lieut. R.N. ; a Tuberculated

Lizard [Iguana tuberculata) from the West Indies, presented by

Dr. Stradling ; a Superb Tanager {CalHste fasiuosa), a Yellow-

winged Blue Creeper {Ccereha cyaned) from South America, two'

Merrem's Snakes {Liophis merremi) from Monte Video, .de-

posited ; two Cuming's Octodons [Octodon aimingi), born i|» the

Gardens.

B^

ON THE LAVAS OF HEKLA, AND ON THE
SUBLIMATIONS PRODUCED DURING THE
ERUPTION OFFEBRUARY 2T, 1878

UNSEN in a Memoir "On the Processes which have
taken place during the Formation of the Volcanic Rocks

of Iceland," published in PoggendorfPs Annalen in 185 1, classi-

fies the rocks of the island into two principal groups, which he
calls respectively the normal trachytic, and Xhe normalpyraxenic.
The one possesses the largest proportion of acid, and the other

of base, and their composition may be approximately stated in

the following analyses :

—

Normal trachytic Normal pyroxenic
Compo!-iticn. Comoosition.

Silica 76-67 48-47
Alumina and protoxide

of iron 14*23 30*i6

Lime i'44 ir87
Magnesia 0*28 6*89

Potash 3'20 0*65

Soda 4"i8 i'96

The trachytic rocks represent a mixture of bisilicates of

alumina and of the alkalies potash and soda, %\hile protoxide of

iron, lime, and magnesia are almost wanting. On the other

hand, the pyroxenic rocks are basic silicates of alumina and
protoxide of iron, in combination with lime and magnesia, and
insignificant quantities of potash and soda. In the trachytic

rocks the percentage of alumina is from 10 to 12, and that of

protoxide of iron from 2 to 4; while in the pyroxenic rocks the

percentage of alumina is from 10 to 18, and that of protoxide

of iron from 12 to 20. Normal trachytic rocks are found in

great abundance on the banks of the Laxa, at Laugarfjall, near

the great geyser, and at Krafla in the north-ea-t of Iceland.

The normal pyroxenic rocks are found on and around Hekla,

on the banks of the Thjorsa, and at Thingvellir. Bunsen by
an admirable induction, supported by a number of analyses, has

proved that the rocks of Iceland which do not,closely approxi-

mate in composition either to the normal trachytic or the normal

pyroxenic, are intimate mixtures of these two classes of rocks.
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ani that hence in all probability there are but two separate
volcanic foci.

Dr. Genth examined the various lavas from the western slope
of HekLa, amonj them the lava erupted in 1845, which was
found to contain

—

Silica

Alomiaa and protoxide of iron

Lime ...

Magnesia
Potash
Soda ...

5676
27 "47

675
4" 04
263
2'35

lOO'OO

The lavas of Hekla are trachytic rather than pyroxenic. In
the geological map of Iceland which appears in von Leon-
hard's VtUkanen Atlas, a broad strip, including more than half

the area of the island, is designated trachyte. It is inclosed by
lines running approximately north-east by south-west,—^that on
the west from Skjalfandik to Reykjavik, and that on the east from
Heragfloi, to the Orcefa Jokull.

I was surprised when I visited the scene of the eruption of

February 27, 1878 {vide Nature, vol. xviii. p. 596), to find

how precisely the lava of this eruption resembled a ver>- old

lava in close contiguity to it, but flowing from a distant crater.

Moreover the lava of 1845, o'^ the other side of the mountain,
and more than four miles Irom the craters of 1878, was observed
to be quite the same in character as the most recent lava, which
undoubtedly possesses a composition differing but little from
that of the analysis given above.
The most notable feature of the last eruption appears to be

the quantity of hydrochloric acid evolved from the beds of lava,

and the considerable sublimations of sesquichloride of iron.

Bunsen asserts that hydrochloric acid plays a less important
part in the volcanic phenomena ol Iceland than at Vesuvius and
Etna.

"The hydrochloric acid fumaroles," he writes, "which not
unfrequently occur on a large scale near the Italian volcanoes,
and are then generally accompanied by a very considerable sub-
limation of chloride of sodiiun, appear to be of less importance
in Iceland. I was only able to detect traces of hydrochloric
acid in a free state in the crater fumaroles a few months old,

which owed their origin to the last eruption of Hekla " (in

^845)> "^ well as in the exhalations of vapour from the lava
which was then erupted.

"

For the future we must recognize hydrochloric acid as one of
the products of the volcanic action of Hekla. During the last

eruption it was produced in considerable quantity.

I had not proceeded far by the side of the lava of 1878,
erupted five months previously, before I saw patches of brilliant

red and yellow sublimations on the lava. These I naturally

mistook for sulphur, but on a closer approach, warm vapours of
hydrochloric acid were found to be issuing from the lava, and the

sublimations when removed from the lava speedily deliquesced,

forming an intensely acid and corrosive solution of sesquichloride

of iron. I only succeeded in bringing one specimen of this sub-

limate to England, and this can scarcely be wondered at, when
we remember that it had to be carried over 150 miles of very
rough and pathless country before reaching the sea-coast. More-
over, as iU-luck would have it, the pony which was carrying my
minerals, took fright during the last hour of a journey of many
days, and within a few miles of Reykjavik our final destination

;

the box containing the specimens was broken to pieces, and
they were scattered on the groimd, but fortunately without
muich injury..

The specimen of chloride of iron sublimate has been qualita-
tively analysed in our school laboratory, by H. M. Elder, who
fiiids it to contain in addition to sesquichloride of iron and free

hydrochloric acid, chloride of aluminium, and very small quan-
tities of llie chlorides"of ammonium, sodium, and calcium.

, During our journey to the scene of the eruption of 1878, we
frequently saw large patches of this subhmate, and near one of
the new craters, in an inaccessible portion of the lava field, an
area of several hundred square yards was covered with it.

Most clearly therefore a notable feature of the eruption of
1878 has been the emission of large quantities of hydrochloric
acid.

The formation of this substance during the eruption is easy to
account for. Sublimations of a white substance were frequently
visible in the crevices of the new lava. These, according to
Herr Nielssens of E>Tabakki, consist of chloride [of sodium.

not of chloride of amraoniunu Professor Silvestri found in
different sublimations in the lava of Etna, erupted in 1865,
quantities of chloride of sodium which varied from 50 to 90 per
cent. (/ Fenomeni vulcanici presentati dairEtna nel 1863-6,
p«ge 139-142). Chloride of sodium, if it be heated in contact
with silica and steam, undergoes decomposition, silicate of
sodium and hydrochloric acid being Conned. Bunsen has
pointed out the fact that hydrochloric acid fumaroles can only
exist when the high degree of temperature necessary for the
decomposition of the chloride of sodium, has not receded far
below the surface. For if it has so receded, the hydrochloric
acid before reaching the surface will necessarily act upon the
contiguous rocks, with the formation of chlorides which do not
possess a sufficient degree of volatility to be brought to the
surface. In the case of the sublimations in the lava of 1878, I
noticed both free hydrochloric acid and sublimated chlorides,
but the former was small in quantity, and no doubt the subli-
mations are receding deeper into the mass as the lava cools, and
the next observer may find no trace either of the hydrochloric
acid, or the sublimate of sesquichloride of iron.

G. F. RODWELL

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

In addition to the regular com-se of instruction in the principles
and practice of weaving at the Weaving Branch of the Glasgow
Technical Collie, the Directors have made arrangements for
three special courses of lectures which are now in course of deli-
very. These comprise a series on the history and development
of the power loom, by Mr. John Watson, author of a
"Treatise on Weaving'"; another on Dyeing, by Mr. Noble;
and a third series on Vegetable Fibres, by Air. James Baton,
F.L.S., Curator of Kelvingrove Museum.
The Government of St. Petersburg, as we learn from the

annual report just issued, had on December I, 1878 (exclusive
of the capital) 53 primary schools of the Ministry of Public
Instruction, with 2,262 boys and 1,022 girls; 295 schools de-
pending upon the School Boards, with 10,023 boys and 3,519
girls, and 21,975/. yearly expenses ; and about 30 schools of
separate institutions, with 1,380 boys and 1,533 girls.

We learn that a Russian lady, Mme. Berladskaya, has just
received the degree of Doctor of Medicine at the University of
Paris, after having defended at a public meeting her thesis,
" On the Structure of Arteries." This paper was spoken of in
the highest terms by Prof. Charcot. Mme. Berladskaya is the
second lady who has received the degree of Doctor of Medicine
at Paris, the first having been Mme. Goncharoff.

SCIENTIFIC SERIALS
The Proceedings of the Unnean Society of New South Wales.

Vol. ii. part 4, and vol. iii. part I. Part 4, vol. ii. contains :

Prof. R. Tate, descriptions of three new species of helix from
South Australia ; Rev. }. E. Tenison-Woods, on the extra-

tropical corals of Australia, three plates ; the same, on the
Echini of Australia, supplementary ; W. Macleay, on the fishes

of Port Darwin, four plates ; John Brazier, on the moUusca of

the Chevert expedition; the same, on some recently-found
mollusca from Port Jackson and New Caledonia ; E. P. Ramsay,
on a new species of Rhipidura and of Eopsaltria from the

Rockingham district, with remarks on some rare Queensland
birds ; the same, on a specimen of Arses tdescophthalmus, on
Arses kaupi, and on the young of Cracticus quoyi ; the same,

note on Casuarius australis, one plate ; W. Stephens, the

President, the annual address. Part i, vol. iiL contains : E. P.

Ramsay, on a new species of Ptilotis from Torres Straits ; on a

species of Myolestes from Fiji ; notes on list of Australian birds
;

and descriptions of five new species of birds from Torres Straits

and New Guinea ; Rev. J. E. Tenison-Woods, on an Australian

variety of Neritina ptdligera ; on a new genus (Arachnopora) of

MiUeporidae ; on a new species of Passamoseris ; on a new-

species of Desmophyllum, and on a young stage of Cycloseris

sinensis ; on some Australian Littorinidae; W, Macleay, note on

a species of Therapon found in a dam at Warialda ; on some
new fishes from Port Jackson and King George's Sound ; on
a new species of Hoplocephalus ; on the powers of locomotion

in the Tunicata ; C. Jenkins, on the geology of Yass Plains

;

Count de Castelnau, on the fishes of the Norman River.
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SOCIETIES AND ACADEMIES
London

Royal Society, January 9,
— "On the Electromagnetic

Theory of the Reflection and Refraction of Light," by George

Francis Fitzgerald, M,A,, Fellow of Trinity College, Dublin.

Communicated by G. J. Stoney, M.A., F.R.S., Secretary of

the Queen's University, Ireland.

. I have thrown the expressions for the electrostatic and electro-

kinetic energy of a medium given by Prof. J. Clerk-Maxwell in

his "Electricity and Magnetism," vol. ii. part iv. chap. 11.,

into the same forms as 5l*Cullagh assumed to represent the

potential and kinetic energy of the ether, in " An Essay towards

a Dynamical Theory of Crystalline Reflection and Refraction,"

published in vol. xxi. of the Transactions of the Royal Irish

Academy. Following a slightly different line from his, I obtain,

by a quaternion and accompanying Cartesian analysis, the same
results as to wave propagation, reflection, and refraction, as

those obtained by M'Cullagh, and which he developed into the

beautiful theorem of the polar plane. Of course, the resulting

laws of wave propagation agree with those obtained by Prof.

Maxwell from the same equations by a somewhat different

method. For isotropic media, the ordinary laws of reflection

and refraction are obtained, and the well-known expressions for

the amplitudes of the reflected and refracted rays.

In the second part of the paper I consider the case of

reflection at the surface of a magnetised medium, adopting the

expressions Prof. J. Clerk Maxwell has assumed in "Electricity

and Magnetism," vol. ii. part iv. § 824, to express the kinetic

energy of such a medium.
I show that the method adopted in my former paper on

Magnetic Reflection in the Proceedings of the Royal Society for

1876, No. 176, is justified, and that it is legitimate to consider

an incident plane polarised ray as composed of two oppositely

circularly polarised rays, each of which is reflected according to

its own laws. I consider next the cases of the magnetisation

being all normal to the surface, and all in the surface and the

plane of incidence, and obtain the following result : When the

incident ray is plane polarised, and the plane of polarisation is

either in or perpendicular to the plane of incidence, the effect of

magnetisation is to introduce a component into the reflected ray

perpendicular to the original plane of polarisation, which

vanishes at the grazing and normal incidences, and, in the case

of iron, attains a maximum at about the angle of incidence i =
63° 20'.

I do not obtain any change of phase by reflection in any case ;

and this is to be expected, as this change of phase probably

depends on the nature of the change from one medium to

another, which, following M'Cullagh, I have uniformly assumed

to be abrupt. Apart from this question of change of phase, my
results conform completely to Mr. Kerr's beautiful experiments

on the reflection of light from the pole of a magnet, as published

in the Philosophical Magazines for May, 1877, ^^^ March, 1878.

"On Dry Fog," by E. Frankland, D.C.L., F.R.S., Pro-

fessor of Chemistry in the Royal School of Mines.

January 16.—" Concluding Observations on the Locomotor

System of Medusae," by George J. Romanes, M.A., F.L.S.

Communicated by Prof. Huxley, Sec. R.S.

The principal bulk of the paper is devoted to a full consider-

ation of numerous facts and inferences relating to the phenomena

of what the author terms " artificial rhythm." Some of these facts

have already been published in abstract in the Proceedings of the

Royal Society" (vol. xxv.), and to explain those which have not
,

been published would involve more space than it is here desir-
j

able to allow. The tendency of the whole research on artificial
j

rhythm, as produced in various species of Medusce, is to show
that the natural rhythm of these animals (and so probably of

ganglio-muscular tissues in general) is due, not exclusively to the

intermittent nature of the ganglionic discharge, but also in

large measure to an alternate process of exhaustion and restora-

tion of excitability on the part of the responding tissues—the

ganglionic period coinciding with that during which the process

of restoration lasts, and the ganglionic discharge being thus

always thrown in at the moment when the excitability of the

responding tissues is at its climax.

Light has been found to stimulate the lithocysts of covered-

eyed Medusae into increased activity, thus proving that these

organs, like the marginal bodies of the naked-eyed Medusae, are

rudimentary organs of virion.

The polypite cf Aiirelia aur'.la has been proved to execute

movements of localisation of stimuli somewhat similar to those
which the author has already described a; being performed by
the polypite of Tiaropsis ir.dicans.

Alternating the direction of the constant ciu-rent in the mui-
cular tissues of the Medusae has the effect of maintaining the
make and break stimulations at their maximum value ; but the
value of these stimulations rapidly declines if they are succes-

sively repeated with the current passing in the same direction.

In the sub-umbrella of the Medusa: waves of nervous excita-

tion are sometimes able to pass when waves of muscular con-
traction have become blocked by the severity of overlapping
sections.

Exhaustion of the sub-umbrella tissues—especially in narrow
connecting isthmuses of tissue—may have the effect of blocking
the passage of contractile waves.

Lithocysts have been proved sometimes to exert their gai>-

glionic influence at comparatively great distances from their own
seats—contractile waves, originating at points in the sub-umbrella
tissue remote from a lithocyst, and ceasing to originate at that

point when the lithocyst is removed. A nervous connection of

this kind may be maintained between a lithocyst and the point

at which the waves of contraction originate even after severe

forms of section have been interposed between the lithocyst ami
that point.

When the sub-umbrella tissue of Aurelia is cut throughout its

whole diameter, the incision will again heal up, sufficiently to

restore physiological continuity, in from four to eight hours.

Chemical Society, January 16.—Dr. Gladstone, president,

in the chair.—The following papers were read : On the action

of isobutyric anhydride on the aromatic aldehydes, by W. H.
Perkin. The author has studied the action of isobutyric anhy-
dride on cuminic aldehyde, hydride of benzoyl, cinnamic aldehyde
paroxybenzoic and anisic aldehydes. The bodies formed are

respectively )3 isopropylbutenylbenzene, j8 butenylbenzene, butenyl-

cinnamene, parabutenylphenol, and ^ parabutenylanisoi'l.—On
two new methods for the estimation of minute quantities of

carbon and their application to water-analysis, by Drs. Duprc-

and Hake. The first consists in burning the substance in a

current of oxygen in a combustion tube with oxide of copper,

absorbing the carbonic acid in a Pettenkofer tube with baryta

water, filtering off the barium carbonate with great care, con-

verting it into chloride, then into sulphate, and weighing; in the

second, the carbonic acid passes into a 2 per cent, solution of

basic acetate of lead, and the turbidity compared with that pro-

duced by a solution of carbon of known strength in a Mills colori-

meter.—On stannic ethide, by Dr. Frankland and Mr. A.
Lawrance. By treating zinc ethyl with successive quantities of

fused stannous chloride, the authors have prepared stannic ethide

with great facility, they have also examined its properties, and
specially investigated the action of sulphurous acid.—Onaurin,

by R. S. Dale and C. Scliorlemmer. The authors have

prepared pure aurin with great care, and confirmed the formula

which they have already assigned to it. They have also studied

ammonia aurin, tetrabromaurin, and the compounds formed by
aurin with acetic, sulphuric, hydrochloric, and nitric acids.—On
the derivatives of diisobutyl, by W. Carleton Williams.—On
the action of chlorine upon iodine, by J, B. Hannay. ITie

author confirms his previous conclusion, viz., that a body con-

taining one atom of iodine and four atoms of chlorine does not

exist.

Geological Society, January 8.—Henry Clifton Sorby,

F.R.S,, president, in the chair.—Charles Barrington Brown,
Carl Fischer, M.D., F.L.S,, William Coles Paget Medlycot,

were elected Fellows ; and Dr. F. V. Hayden, Washington,

and M. Jules Marcou, Salins, Foreign Members of the

Society.—The following communications were read :—On
some tin-deposits of the Malayan Peninsula, by Patrick

Doyle, C.E. (Communicated by the Rev. T. Wiltshire,

F.L.S.) The tin-ore of the Malayan Peninsula is obtained

from " stream-works " in an alluvial plain extending between

a range of granitic mountains and the sea. The author

describes the mines of the district of Larut Perak. The ore is

got in open workings at an average depth of about 10 feet.

The tin-bearing stratum has an average thickness of 4 '87 feet ;

it is overlain by stratified sand and clay, and rests upon either

porcelain clay or, sometimes, a sandstone. The ore varies from

a fine sand, near the sea, to a coarse gravel, near the mountains,

and is mixed with quartz, felspar, mica, and schorl. The author

is of opinion that the strctiim of ore has been derived from the

OTanite of the mountain raige, in which it itiU occurs in veinf.
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by ileiuida*^ijn, and under cjndilions which still exist, though

in a modified form.—Description of fragmentary indications of

a huge kind of Theriodont reptile {Titanosuchusferox, Owen),

from Beaufort West, Gough Tract, Cape of Good Hope, by
Prof. R. Owen, C.B., F.R.S. The author stated that among
the fossils recently sent to the British Museum from the Cape of

Good Hope by Mr. T. Bain, there were two boxes containing

specimens of a most unpromising character, there being in them
no entire bones, but only numerous more or less water-worn

fragments. Among these was found a portion of a maxillaiy

showing some traces of teeth ; and sections having been made
of this bone, the remains of several teeth were displayed, in-

cluding a canine, the preserved portion of the socket of which

was 4^ inches long. From the number and mode of implanta-

tion of the teeth, the author concluded that the animal to which

they belonged resembled the Theriodont genera Galesaurus and
Galenops. The anterior portion of the left ramus of the lower

jaw, measuring ji inches in length, showed teeth presenting

close analogies with those of Theriodonts, and this alliance was
confirmed by the study of other fragments. Some of the

characters presented by these remains seem to suggest affinities

with the carnivorous mammalia, such as have been already indi-

cated by the humeri of Theriodonts and Carnivores. The
canine tooth of the new South-African reptile, which the author

proposes to name Titanosuchusferox, was six times as long as

that of the allied form Lycosaurus ; and we have in Titanosuchus

evidence of a carnivorous reptile of more carnassial type than

Mcuhairodus and other felines. The author suggests that

Titanosuchus found its prey in the contemporary Pareiosauri,

Oudenodonts, and Tapinocephalans of the same locality.—Notes

on the consolidated beach at Pemambuco, by J. C. Hawkshaw,
M.A., F.G.S. The consolidated beach at Pemambuco, which has

already attracted considerable notice, is a ridge of sandstone

from 25 to 75 yards wide, and, as shown by borings made under
the author's direction, from 10 to 13 feet thick. The landward
or higher edge is nearly at the spring-tide high-water level, and
it slopes seaward; the river (with a depth of 28 feet at low
water 60 feet from the rock) flowing along the former face. The
rise and fall of spring tides is 7 feet. Beneath the above rock

is a stratum of sand with shells and stones about 8 feet thick,

and then a second layer of sandstone rock. The consolidated

lieach is cemented by carbonate of lime, which the author con-

siders to have been deposited by the action of water percolating

through the rock, probably when the level of the land differed

.somewhat from what it is at present. He thinks it possible that

this and other similar beaches on the Brazilian coast may mark
periods of repose in the slow vertical movements which the

coast has undergone.

Zoological Society, January 14.—Prof. Newton, F.R.S.

,

vice-president, in the chair.—Dr. Traquair, F.R.S. E., exhibited

a specimen of the Hackled Pigeon {Alectorcenas nitidissima)

recognised, last September in the Museum of Science and Art
in Edinburgh, by Prof. Newton, F.R.S., M.A., who made some
remarks on the species showing (i) that it was peculiar to Mau-
ritius, (2) that it is now wholly extinct, and (3) that only three

specimens of it are known to have been preserved.—The Secre-

tary read an extract from a letter received from Commander
Hoskins, R.N., of H.M.S. IVoherine, on the subject of the

range of the Mooruk, stating that no traces of the existence of

this bird could be found in New Ireland.—An extract was read
from a letter addressed to the secretary by the Rev. George
Brown, giving additional particulars on the same subject.—The
Secretary read an extract from a letter addressed to him by Mr.
R. Trimen, F.Z.S., of Cape Town, on the subject of the true

locality of the Black Spurwinged Goose {I'lectropterus niger),

which he had ascertained had been brought to Cape Town from
Zanzibar.—A communication was read from Dr. Morrison
Watson and Dr. Alfred H. Young, on the anatomy of the Spotted
Hyaena {Hyaua crocuta).—A communication was read from Mr.
A. D. Bartlett, giving an account of the habits and changes of
plumage of Humboldt's Penguin, as observed in a specimen
which had been recently living in the Society's Gardens.—

A

communication was read from Dr. O. Finsch, C.M.Z.S., con-
taining an account of a collection of birds made by Mr. Huebner,
on Duke of York Island and New Britain.—A communication
was read from Mr. Edward J. Miers, F.Z.S., describing a col-
lection of Crustacea, made by Capt. H. C. St. John, R.N., in
the Corean and Japanese Seas. The present paper related to
the Pcdophthalmia of the collection, of which groups twenty-
six species vere deicribed as apparently new to science.—

A

communication was read from Count T. Salvadori, C.M.Z.S.,
containing critical remarks on Mr. Elliot's paper on the Fruit-

pigeons of the genus Ptilopus, lately published in the Society's

Proceedings.—A communication was read from the late Marquis
of Tweeddale, F.R.S., containing the twelfth of a series of con-

tributions to the ornithology of the Philippines. The present

paper gave an account of the collection made by Mr. A. H.
Everett in the Island of Basilan.—Dr. A. Giinther, F.R.S.,
gave an account of the mammals, reptiles, batrachians recently

collected by Mr. Everett in the Philippine Islands, and called

special attention to a new form of snakes of the family Cala-

mariidaj, of which one example had been obtained. Thissnale,
which was remarkable as possessing no external rudiments of

eyes, was proposed to be called Typhlogeophis brevis

.

Mineralogical Society of Great Britain and Ireland,

January 7.—General Meeting.—Mr. H. C. Sorby, F.R.S.,

president, in the chair.—The following papers were read or

taken as read :—On pilolite, an unrecognised species, by Prof.

M. F. Heddle, M.D.—On so-called green garnets from the

Urals, by Prof. A. H. Church, M.A.—On the magnetism cf

rocks and minerals, by J. B. Hannay, F.C.S.—On the celestinc

and baryto-celestine of Clifton, by J. N. Collie, communicated
by W. W. Stoddart, F.G.S.—On some silicates of copper, by
Wm. Semmons, president of the Liverpool Geological Society.

—

Contributions towards a history of British meteorites, by T. M.
Hall, F.G.S.—Notes on some crystals of iron, by Amos
Beardsley, F.G.S.—Notes on massive and crystallised cronsted-

ite from Wheal Jane, by A. K. Bamett, F.G.S.—A large

number of Members and Associates were elected by the Council

previous to the m.eeting,

Edinburgh

Royal Society, January 6.—Prof. Kelland, president, in the

chair.—Mr. James Blyth gave notes on some experiments with

the telephone. When the ends of two wires attached to the

telephone were rubbed against one another and kept at a high

temperature a grating sound was heard in the telephone, which
diminished as the temperature was lowered. The sound, how-
ever, did not quite cease when the ends of both wires were cold.

In this case the sound was louder and more distinct when the

wires were attached to two files which were rubbed against each
other. The experiment was modified by attaching one wire to

the file and the other to a vice. Different substances—^brass,

carbon, zinc, iron, steel—were then screwed into the vice and
rubbed by the file, but not much difference was observed be-

tween the effects produced. Another modification consisted in

attaching the second wire to the axle of the fly-wheel of a lathe.

In the last cas • the sound was very loud and distinct when
the file attached to the other wire was held hard against

the wheel as it revolved. A sound was also heard in the

telephone when a hammer was made to strike a body—the

hammer and the body being each connected to one of the tele-

phonic wires. The sound was distinct but not so loud as witli

the nibbing. The sound w as very loud when a large toothed

wheel driven fast was used, and against which a strong spring

struck, the one wire being attached to the wheel the other to the

spring. Here there is a combination of striking and fricticn.

Mr. Blyth suggested that these currents might be due to therrr.o-

electric action or might be the electricity which Sir Wm.
Thomson considers as the probable cause of friction.^ The
experiment was again varied by connecting one wire to the style

of a phonograph and the other with the screw ; there were two
Bunsen cells in the circuit, which was completed by the style

and cylinder. When the phonograph was spoken into, a person

in a distant room could hear by means of the telephone. This

seemed to show that the style presses unequally on the tinfoil

and hence that although magnified copies of the curve on the

tinfoil may be obtained by multiplying levers, these copies

do not necessarily represent the motion of the style.—Prof.

Tait gave a note on the measurement of beknottedness. llie

former measure was the smallest number of crossings wh'se
signs must be changed to take off all the knotting. An objec-

tion to this was that these seemed to have no direct connection

with the electro-magnetic meastu-ement. The new method con-

sists in drawing the knot in two parallel curvilinear Unes easily

distinguishable from each other by colour or formation, the one

knot being thus wholly within the other. A knot is cut across

through the symmetrical angle, and the ends joined again.

—

Prof. Tait gave a preliminary note describing some experimenU

' Baker'^an I^ecture, 1856, Phil. Trans., foot-note to second page.
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he was making for ibe purpose of measuring what is known as

the "Thomson Effect," viz., the convection of heat by electric

cvirrents from a cold to a hot part of a bar, or vice versd. The
method had occurred to him while testing the electric conduc-

tivity of bars heated for Forbes' conduction experiment.—

A

paper was read by Dr. Macfarlane and Mr. P. M. Playfair, on

the disruptive discharge of electricity, in confirmation of former

experiments of a similar nature. They found former anomalies

with sparks of more than a certain length between two spheres,

to be due to discharge by small sparks, and beyond that to

escape into the air from the insulated wire. In the case of

discharge between a plate and a point, there was a gradual

increase in the difference of potential. Up to a certain

limit the sparks were white ; beyond that the sparks were
violet, and there was very slight increase in the difference

of potential required. On discharging thrc^ugh solid paraffin it

was found that the first spark was by far the largest, and on
examination the paraffin was found perforated in a zigzag man-
ner, and the sides of the perforation were charred. The solid

paraffin had twice as great electric strength as the same paraffin

in the liquid state, and five times the electric strength of air.

They found that the electric strength was a very definite method
of distinguishing between different paraffins, but somewhat dif-

ficult of application.—Prof. Tait showed some pieces of sheet

or tape india-rubber which Mr. Maclachlan of Mitcham had
used to insulate wires, and which, after being stretched for some
years, were found to be permanently strained ; but they imme-
diately regained their former dimensions on being dipped into

hot water. The same phenomenon was true, he found, of

india-rubber which, while warm, was stretched out nearly to

rupture, and then kept stretched till cold. Prof. Clerk Maxwell
had found a similar property true of gutta-percha pulled out

when cold after being boiled. On heating it before a fire it

took a peculiar form.

Vienna

Imperial Academy of Sciences, December 5, 1878.—On
twins ; a contribution to human physiology, by Dr. Gohlert.

—

On the diffusion of liquids, by Prof. Stefan.—Determination of

the path of the third comet of 1877, by Herr Zellr,

December 12, 1878.—On the fish species in the two lakes of

Lower Austria, the Erlaph and Lunzer Lakes, by Dr. Fitzinger.

—

New observations on sounding air columns, by Prof. v. Lang.

Paris

Academy of Sciences, January 13.—M. Daubree in the

chair.—The following papers were read :—On the construction

of bridge-arches realising the maximum of stability, by M.
Villarceau.—Researches on ozone and on the electric effluve, by
M. Berthelot. Oxygen (i vol.) and hydrogen (2 vols.) do not

combine under action of the effluve, though the tension be nearly

that which gives, through air, sparks 7 to 8 ctm. long. O will

combine with the metals, sulphurous acid, nitrogen, &c., under
such conditions. CO {2 vols.) and O (l vol.) combine under
like tensions ; but the reaction is incomplete ; and even with

excess of O it is so. The effluve, acting on a mixture of CO2
and O partly decomposes the former, and the O contains ozone

;

acting on pure COj in a space without mercury or oxidable

bodies, the effects point apparently to the existence of percarbonic

acid.—On the formation of ethers of hydracids in the gaseous

state, by M. Berthelot.—Are there, among low organisms,

species exclusively a'erobies.zxsA oxhsxi exclusively anaerobies ?

Should all these beings be ranged in two or three classes (Pasteur)

or in one only ? by M. Trecul. He argues for one class only,

each species being capable of presenting at once one or several

aerobian states, and one or several anaerobian.—Reply to M.
Berthelot, by M. Pasteur.—Researches on the compressibility of

gases, by M. Cailletet. He describes the manometer he uses ; a

tube of soft steel wound helically round a vertical cylinder, by
turning which the tube is sent down a deep pit or wound up again.

The lower end of this tube is connected with a laboratory-tube,

in which is inclosed the piezometer containing the gas, and
mercury is introduced into the apparatus. This tube is suspended

by a fine graduated steel wire, the length of which unrolled

iiieasures the pressure. M. Cailletet tabulates his numerical

results with nitrogen, which, it appears, contracts at first more
than according to Mariotte's law ; its compi-essibility then

decreases (as in the case of air). It is about a pressure of 70
metres of mercury, that the gas presents this curious maximum.
—The pol}'morphism of Agariciis mclleus, Vahl., by M. I'lanchon.

—Experiments relating to the action of waves on beaches and on
artificial rock-work, by M. De Caligny. He reproduces in an
artificial canal effects noticed at the rock-work of Cherburg, where
large waves which, at low water, rolled the blocks toward s the sum-
mit of the talus,had an underminingeffectathigh water.—M.Monot
presented some specimens of results he has obtained in manu-
facture of various kinds of crystal.—The phylloxera in Panama,
on the Vitis caribaa, D.C., by M. Collot.—On the employment
of oil of asphalte against phylloxera, by M. Berton. Some one
told him, when exploring the Dead Sea, that this oil had saved
the vineyards of Judea from a worm (phylloxera?).—Letter to
the President of the Commission on phylloxera, by M. Truchot.
—MM. Felson and Chartre communicated a detailed catalogue
of those erratic blocks most remarkable as regards the history
of glacial phenomena.—The General- Inspector of Navigation
presented data concerning flood and low-water of the Seine in

1878.—Observations of Saturn's satellites, at the Observatory
of Toulouse, in 1877 and 1878, with the large Foucault tele-

scope, by M. Baillaud.—New compound prism for direct-vision

spectroscope of very great dispersive power, by M. Thollon.
This sulphide of carbon prism is closed laterally by crown glass
prisms, whose refringent angles are in opposite direction to that

of the sulphide. The compound prism gives the enormous dis-

persion of 2''0 angular distance of the D-lines, as compared
with 45" for sulphide of carbon. Substituting the new prisms
in his former spectroscope, he got a dispersion equivalent to that

of 16 sulphide of carbon prisms of 60°, or 31 prisms of index
I "63. It gave 12' angular distance in the D-lines, and it pre-
sents quite new aspects of the spectrum. All the lines (newly)
resolved were found to belong to different substances.—On M.
Thollon's spectroscope, by Si. Laurent.—On determination of
the variations of level of a liquid surface, by M. Renou. A
claim of priority.—Synthesis of uric derivatives of the series of
allophane, by M. Grimaux.—Action of diastase, saliva, and pan
creatic juice on starch and glycogen, by MM. Musculus and
De Mering.—New observations on the development and meta-
morphoses of Taenias, by M. IMegnin. Certain unarmed and
armed Taenias are two adult forms of the same worm, their dif-

ferences due exclusively to the conditions of their development.
—Observations on Majorca and Minorca (continued), by M.
Hermite.—New observations on the danger of use of powdered
borax in meat-preserving, by M. Le Bon.
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THE ART OF SCIENTIFIC DISCOVERY
The Art of Scientific Discovery^ or the General Conditions

and Methods of Research in Physics and Chemistry.

By G. Gore. LL.D., F.R.S. (London : Longmans,

Green and Co., 1878.)

IT is not easy to say when scientific research, using

the expression in its strictest sense, was first com-

menced. M. Libri remarks :
" Les recherche s des

Pythagoriciens sur les vibrations des corps, sont les plus

anciennes experiences de physique qui soient parvenues

jusqu'k nous." Archimedes must certainly be credited

with some knowledge of research ; and to a lesser extent

Ptolemy the astronomer, and Hero, of Alexandria. But,

as a matter of fact, experimental researches in physics

were not made before the epoch of Galileo, nor in

chemistry before the epoch of Lavoisier. The discovery

of new methods of mathematical analysis on the one

hand, and the invention of instruments of precision on

the other, were necessary forerunners of the development

of research. Moreover, the advocacy of the abandon-

ment of that blind reverence for authority which had

retarded the progress of the sciences for many centuries,

tended in the same direction. In this respect, whatever

we may say of Campanella, Nizolius, Telesius, and

others, our own Francis Bacon did more true service than

any of his predecessors ; and we must always regard his

writings as the most potent engine concerned in the over-

throw of Aristotelianism, Scholasticism, and the method
of pure logic, and in the substitution of the experimental

method blended with just logical induction and deduction.

Mr. Gore, whose own. devotion to experimental research

well entitles him to act as an interpreter of the art of

scientific discovery, has in the course of sixty chapters of

condensed matter discussed the various lines of thought

and of action which converge towards that bright central

focus in which new truths lie hidden. His object has

been to describe the nature, the methods, and the condi-

tions of success of original scientific research ; to point

out the causes of failure, the mental and manual discipline

by which they may be overcome ; and the special modus
of thought by which we may hope to ascend from the

known to the unkno^vn.

With this object in view he has divided the work into

five parts, the first, of which contains a general view of the

subject :—the nature of scientific ideas, terms, and be-

liefs, the criteria of scientific truth, and the great prin-

ciples of science. In the second part he has discussed

the general conditions of scientific research :—the starting

points, chronological order of discovery, importance of
qualitative knowledge, and necessity of classification.

The third part is devoted to the personal preparation for

research ; the fourth to the actual working in original re-

search ; and the fifth to special methods of discovery.

This latter is divided into ten parts, which treat respec-
tively of discovery :

—

1. By extending undeveloped or neglected parts of
science.

2. By the use of new or improved instruments.

3. By the investigation of likely circtmistances.

Vol. XIX.—No. 483

4. By devising hypotheses and questions, and testing

them.

5. By means of new experiments and methods of

working.

6. By means of additional, new, or improved observa-

tions.

7. By classifying and comparing known truths.

8. By means of study and inference.

9. By means of new or improved methods of intellectual

operation.

10. By means of calculations based upon known truths.

In the discussion of these subjects, the history of

various scientific discoveries is traced, and we are not

only brought into contact with the investigator's particu-

lar train of thought throughout all the steps which led up

to the discovery, but we are often taken into the minuter

labyrinths and shown the many collateral ideas which

were evoked during the course of the research. The in-

fluence of previous discoveries upon the main subject at

issue is also developed, so that we gain important infor-

mation regarding the history of the sciences, while at the

same time we are becoming acquainted with the art of

original research.

In that portion of the work which relates to method,

we are not surprised to find that the author has often

quoted Lord Bacon. In fact, Mr. Gore's style is some-

times thoroughly Baconian. So penetrated is he by the

spirit of the " Novum Organum,'' that he sometimes un-

consciously embodies its aphorisms with his OAvn ; for

example, when he says :
" Science is the interpretation

of nature, and man is the interpreter. Original research

is the chief source of new scientific knowledge." His

work may almost be called a nineteenth century continu-

ation of the second book of the "Novum Organum"—

a

sort of newest organum. He also quotes pretty frequently

the "History of the Inductive Sciences," and sometimes

the "Novum Organum Renovatiun," with which the

"Art of Scientific Discovery" has many points of con-

tact. We are surprised to find Descartes so rarely

aUuded to, albeit portions of the work relating to Method
are thoroughly Cartesian in spirit. Here, for example, is

an excerpt from the Reguice ad Directionem Ingenii,

which we recommend to Mr. Gore's notice for the second

edition :
—'' By method I imderstand rules certain and

easy, such as to prevent any one, who shall have accu-

rately obser\'ed them, from ever assuming what is false

for what is true, and by which with no effort of mind
uselessly consumed, but always by degrees increasing

science, a person will arrive at a true knowledge of all

those things which he will be capable of knowing." Also

we commend to his notice the answer to Quid sit Cogitatio

(" Principia," Pars i, ix.) ; and to. that very notable

assertion (" Principia," Pars 2, xxiii.), Omtieni ntaterice

variationejn, sive ovincnt ejus formariini diversitatem

pendere h tnotu.

Early in the work Mr. Gore points out a fact which we

too seldom recognise. " Original research," he writes, " is

not a science ; it is not a collection of laws. It is an art,

because it is composed of rules which must be followed.

It is the method of finding new truths by means of study,

observation, travel, or other means." Now although we
think that an investigator must be born and cannot be

made, and that no one can^frame bis methods upon hard

o
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and fast lines of thought or operation, we are quite of

opinion that those who make original researches, or are

about to malce them, may gain much from orderly methods

of manipulation, and a knowledge of the right application

of logical inference. Bacon attempted to describe such

methods in his " Inquisitio de Forma Calidi," and failed,

because at that time there did not exist a sufficient basis

upon which to found an exhaustive experimental treat-

ment of the subject.

Two interesting chapters in the first part of the boo':

are devoted, the one to the facts and propositions in

science, and the other to the criteria of scientific truth.

We are reminded herein of an interesting treatment of

these subjects in the "Philosophic M^thodique" of M.

de Strada, to which we venture to refer our author.

Among the conditions of success in research Mr. Gore

very justly enumerates enthusiasm. Of this he quotes

several examples. Becher, of Phlogiston fame, after

speaking of the chemists as " a strange class of mortals

impelled by an almost insane impulse to seek their

pleasure among smoke and vapour, soot and flame,

poisons and poverty," adds : "Yet among all these evils

I seem to myself to live so sweetly, that may I die if I

would change places with the Persian King !
" The

fascination of original research is undoubted, the en-

thusiasm which it sometimes inspires is unbounded. We
remember an instance of a schoolboy who seriously pro-

posed staying at school for several days at the beginning

of the Christmas hoHdays, when " home, sweet home," is

doubly sweet, in order to continue a research. And truly,

were it not for the enthusiasm which it engenders, the

amount of original work done in the world would be

much less than it is, seeing that it is usually accompanied

by numberless vexations and disappointments, and that it

requires unwearied application and perseverance, joined

to the possession of an undaunted spirit.

Of Mr. Gore's work as a whole we may say that it

exhibits great industry in the collection of facts and a con-

siderable amount of logical acumen in their discussion.

Perhaps, however, the arrangement might be simplified.

The mass of matter to be digested is so great that any

increased modes of classification of the subjects that

could be adopted would add to the value of the book.

This could best be effected by numbering the para-

graphs ; by adding marginal references giving the gist of

each paragraph, and by making some of the chapters

more aphoristic in character. These changes could be

easily effected in a second edition.

G. F. RODWELL

LEISURE-TIME STUDIES

Leisure-Time Studies; chiefly Biological; a Series of

Essays and Lectures. By Andrew Wilson, Ph.D.,

F.R.P.S.E., &c. With numerous Illustrations. (Lon.

don: Chatto and Windus, 1879.)

THIS volume of Essays and Addresses does not pro-

fess to contain anything new, either in the way of

observation or theory. Neither is the author's style

sufficiently brilliant, or his treatment of the subjects

sufficiently original to raise them much above the level

of the average lectures of a well-informed naturalist.

They will, however, afford some useful and interesting

information to the general reader, and may serve to

attract attention to the question of the introduction of

biology into ordinary education. This is the^ special

subject of the first address, which, however, though

somewhat lengthy and profuse, does not attempt to

grapple with the difficulty of finding competent teachers

of biology for all our schools. It is indeed suggested,

that ''the amount of knowledge required to pass even

the primary stage of the biological subjects, in the govern-

ment examinations, held under the auspices of the Science

and Art Department," should fit its possessor for impart-

ing elementary instruction in biology. But we greatly

doubt whether the examiners would be of this opinion
;

and we rather think it would be a distressing sight to

witness a teacher, whose whole knowledge of the subject

was derived from a course of study just sufficient to

enable him to pass such an examination, exposed to the

questions of a lot of intelligent country boys and girls,

whose practical acquaintance with native plants and

animals was far more extensive and accurate than his

own. If biology is to be taught in schools it must not be

by the regular school-teachers qualifying themselves by

a few months' training in London, but by the employment

of good naturalists to give lectures, demonstrations, and

out-door excursions to all the schools of a district in

succession.

In the succeeding address, on " Science-culture for the

Masses," too much stress is laid on the teaching of science

as "a pleasant system of mental gymnastics." This

seems to us altogether a wrong ground to go upon.

Science is not to be taught in order to strengthen the

mind to do something else by and by, but because it

opens the mind to a more adequate conception of the

universe in which we live, and is in itself, truly, the

knowledge which is power.

The lecture on "The Sea-serpents of Science" is

interesting, both as giving a very fair summary of the

most recent evidence on this subject, and as showing that

the age of incredulity is past, and that naturalists are now

prepared to admit that several distinct kinds of oceanic

monsters probably exist, of which no single specimen has

yet been obtained. Recollecting, however, the number

of clever hoaxes to which this subject has given rise, we

think that the newspaper account at p. 104, of the decla-

ration before a Liverpool J. P., made by the master and

crew of a merchant-ship, to the effect that they had seen

a huge serpent twice coiled round a sperm whale, and a

similar serpent with its head raised " sixty feet perpen-

dicularly in the air," should not have been inserted as

evidence without first ascertaining that such a declaration

was actually made before the magistrate named. The

trouble of writing a single letter would probably have

been sufficient, and would have settled the preliminary

question of whether the whole story, from beginning to

end, was not a pure newspaper canard.

The article on "The Genesis of Life" repeats the now

often-told tale of the fluctuations of opinion as to sponta-

neous generation, and will be interesting to those who

have not read it elsewhere. Dr. Wilson tries his best to

be impartial, and to place before his reader the exact

position of the question at the present time. ' He acknow-

ledges that "isolation" and "destruction" are the two

great points of all experiments on the subject, and that if
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these are perfect the question can be settled. It is not

denied that hermetically sealed flasks give complete

isolation, the only question remaining being, to secure

complete destruction of whatever organisms, with their

germs, may be within the flasks at the commencement of

the experiment. He refers to Dr. Bastian's experiments

on the death-point of minute organisms and their germs,

which was invariably found to be 158^ F., and he points

out no fallacy in these experiments. Yet if they are

conclusive, Dr. Bastian's numerous other experiment?,

confirmed as they are by Dr. Burdon-Sanderson and
others, demonstrate the production of living organisms

from dead matter. The elaborate experiments of Prof.

Tyndall are referred to as gi\"ing results directly opposed

to those of Dr. Bastian ; but it is not sufficiently pointed

out,—firstly, that in Dr. Tj-ndall's experiments "isola-

tion" was not effected in the only perfect manner by
hermetical sealing, and that many contradictory results

hence ensued;—and secondly, that all the results op-

posed to those of Dr. Bastian were negative, and could

therefore not disprove the latter's positive results. Dr.

Bastian in his test experiments did not use "old

hay," the germs in which are said to be "indurated,"'

but infusions of turnip and cress, and after these

were subjected in sealed flasks to temperatures of

270° F., and to 230" F. for upv.-ards of an hour, they pro-

duced living organisms of such varied types as bacteria,

torula, protamabcE, and monads. {" Evolution and Origin

of Life,'' p. 175-180.) As similar organisms and their

germs, produced in sifnilar infusions have been proved to

be killed by a temperature at least 100° lower than that em-
ployed in the above experiment, what we require to settle the

question is, not thousands of quite different experiments?

whose results one way or the other cannot settle the

point at issue, but a repetition of the same experiments by
other observers with the object of detecting the fallacy, if

any, that lurks in them.

The only other article we can here refer to, is that on
" The Law of Likeness and its Working,"' which deals with

the question of heredity, and Mr. Darsvin's theory of

Pangenesis. But no notice is taken of Mr. Francis

Galton'svery important "Theory of Heredity," published in

heJournal oftfie Anthropological Instit2iie,\Q\. v. p. 329 ;

which, though it may be considered as a mere modifica-

tion of that of Mr. Darwin, really differs from it in many
important points, and affords a more complete and satis-

factory explanation ofmany of the most curious facts ; such
as the unlikeness of children to their parents, the appear-
ance of diseases and even of mental qualities, in alternate

generations, and many others. Every one wishing to

comprehend this most difficult yet most interesting subject,

should study Mr. Galton's paper as a necessary supple-

ment to the theory of Pangenesis.

At p. 70 of Dr. Wilson's book, a letter from the
Times is quoted, describing the formation of the bees'

cell, as due entirely to the pressure of opposing bees in

adjacent cells. This is not strictly correct ; and Mr. Dar-
win's obsen^ations should have been refered to, showing
that the cell-walls are first built verj' thick, and dirtgnaived
down to the requisite thinness. There is also some
obscurity in the suggested explanation of the " apparent
movement " of the crocodile's upper jaw, when it opens its

mouth. The fact appears to be that the crocodile, opening

its mouth when on land, must raise its upperjaw and head
(by bending the neck) simply because the lower jaw has
not room to move downwards. The movement of the

upper jaw is therefore, under these circumstances, real,

and not only "apparent" as stated. One of the most
interesting chapters is that on "Animals and their Environ-

ments," in which an account is given of the curious changes

during the growth of flat fishes, and the still more remark-

able phenomena which have been recently observed in

the metamorphoses of the axolotl, and the alpine sala-

mander. A. R. W.

Ol/H BOOK SHELF
An American Geological Railway Guide, giviti^ the

Geological Formation at every Railway Station; with
Notes on interesting Places on the Routes, and a De-
scription of each of the Formations. By James Mac-
farlane, Ph.D. (New York : Appleton and Co., 1879,)

Dr. Macfarlaxe has added a new pleasure to railway
travelling, or rather, by means of this geological guide-
book, he has done much to make it both enjoyable and
instructive. The idea of the book is excellent, and the
plan seems to us thoroughly satisfactorj'. Now that we
have this manageable little flexible book before va, it

seems strange that such a guide has not been thought of
before, but perhaps not so strange that our enterprising
friends on the other side should set an example to their

Old-World brethren. We believe the prospectus of some
such guide was issued in this countr>' several months ago;
if so, we recommend its compilers to obtain a copy of Dr.
Macfarlane's book, and take several leaves out of it. If

no such work is being prepared for the forlorn traveller of
our islands, we advise some of our Survey-men to iay
their knowledge together, and produce a similar guide as
speedily as possible ; they wll be doing a public service,

and if the result is as satisfactory as in the case of the
book before us, they will, we feel confident, reap some-
thing more substantial than thanks. In compilmg r.is

tables. Dr. Macfarlane has had the assistance of lOme
of the most eminent geologists in the States, and some of
the information has not before been published. The
tables are very similar to railway time-tables, havinj on
the left hand side of the names of the stations, the miles
between each, and on the right, instead of the times, the
names of the leading formation to be seen along the route.

The tables are so constructed as to be useful for a con-
tinuous journey through the States in any direction, and,.,

at the same time, to give an idea of the leading geological
characteristics of each state. Appended is an index to
railroads, and a general geological map of the States.

Prefixed are about fifty pages of instructive information,
consisting mainly of methodical descriptions of the
various formations of North America, and containing
Dana's and Hunt's tables of formations. By carefully

studying this the traveller will be in a fair position to

profit by the tables, and by the faithful use of these much
practical knowledge of geology may be acquired even by
the ignorant, while to the geologist they wiU be a constant
source of enjoyment ; the handy volume is much more
easily managed than a map. We may state that the
tables refer to Canada as well as the States.

Comment le font les Miracles en deJiors de PE^lise.

W^ilfrid de Fonvielle. (Paris : Dreyfous.)

Why does not M. Dreyfous date his books? We are

sure M. de Fonvielle cannot have noticed the suspicious

omission. M. de Fonvielle is already pretty well known
in France as a popular gossiper on what may be called

the eccentricities of science. The present volume is quite

equal in interest to anything he has published, and is

likely, we should think, to be widely read in France. It
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is a series of stories, told with raciness and touches of sar-

casm and humour, of the many impostures which have
been perpetrated on the pubUc by those who knew how
to turn to account some of the results of science. Of
course spiritualism comes in for a large share of notice,

while the real miracles of science are pleasantly described
in one or two concluding chapters. The book is alto-

gether a very curious one, and evidences considerable
research in out-of-the-way corners on the part of its

author.

On Foot in Spain; a Walkfrom the Bay ofBiscay to the

Mediterranean. By J. S. Campion. Illustrated by
Original Sketches. (London : Chapman and Hall,

1879.)

Major Campion has already proved his power as a
charming raconteur in his " On the Frontier," and
although in artistic finish and exciting incident the present
work is not equal to the former, still it is a well-told
story of a free and easy walk through a comparatively
little-known country. Major Campion did not encumber
himself with more baggage than he could carry himself,

and with his gun and genial manners and tact he got on
without difficulty wherever he went. We should think his
work is likely to increase the number of pedestrian tourists

in Spain, about the obstacles to travel in which many
delusions exist. Major Campion has much to tell in his
own way about the places and people he saw, and every
now and then we are glad to stumble on a scrap of infor-

mation about the geology or natural history of the countiy.
His book ought to have many readers.

LETTERS TO THE EDITOR
\The Editor does not hold himselfresponsible for opinions expressed

by his correspondents. Neither can he undertake to return, or
to correspond with the writers of, rejected manuscripts. No
notice is taken op anonymous communications.

[The Editor urgently requests correspondents to keep their letters as
short as possible. The pressure on his space is so great t/mt it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting and novel facts

^

Leibnitz's Mathematics

Tempora mutantur, et nos, &c., seems to hold true for Dr.

Ingleby, though not for myself, in this matter. His tone has

completely changed since December 4, 187 1 ; and he now puts
" scientist " (in quotation marks) where you had written

"scientific man," although in his former letter he said he
•" hated" the far less obnoxious word " physicist."

That I did not reply to his former letter was mainly because
he said that "the question is not susceptible of proof nni^i. the

Council of the Royal Society, who so grossly disgraced them-
selves in 1 712, shall do" a certain "simple act of justice."

Recourse to the spiritualists is our only chance in such a matter,

and these have now an admirable opportunity for demonstration

of their tjlaims.

All I said of Leibnitz was "who, I fear, was simply a thief

as regards mathematics." This was completely justified to my
mind at the time, partly by my own reading, mainly by some
curious documents which Sir David Brewster once showed me.
These appeared to me to leave no doubt whatever as to the dis-

honesty, not only of Leibnitz, but of several of those who have
been, at different times, connected with his side of the dispute.

Your allusion to Gregory's series seems to me to bring in no
"collateral question" but a very important central one:—it

seems to go, in fact, to the root of the matter. For, if Leibnitz

was dishonest, this was probably his first (known) offence. Mr.
Bottomley's apt quotation looks like a desperate attempt at

justification of conduct which the writer felt to be, to say the
least, suspicious.

Instead of appealing to the Royal Society Council of 1712,
Dr. Ingleby should demand from the proper authorities the pub-
lication of that conclusive MSS. of Leibnitz for which Dr.
Sloman asked in vain in 1858. P. G. Tait

The Magnetic Storm of May 14, 1878, Observed in North
America

Noticing in Nature (vol. xviii. p. 617, and vol. xix. pp. 148,
173, 220) references to the "magnetic storm" of May 14, 1878,
I have had prepared by Mr. C. A. Schott, the assistant having
direction of our magnetic observatory at Madison, Wisconsin,
the inclosed memoranda relative to observations made at that
point, as an item of interest to your readers, illustrating the
general character and almost simultaneous action of that great
magnetic disturbance. C. P. Patterson,

Supt. Coast and Geodetic Survey
Washington, January 6

The extensive magnetic disturbance of May 14, 1878, of
which accounts have been given in Nature, vol. xviii. pp. 617,
641, 668, and which was observed in China, Australia, and
England, was also making its record in North America at our
magnetic observatory, established at Madison, Wisconsin, in
the winter of 1876-77. This observatory is in latitude 43° 4'

29"'5, and in longitude Sh. 57m. 36*5s, W. of Greenwich ; in it

are mounted a set of Brooke's magnetographs, and daily photo,
graphic traces of the changes in magnetic declination and in
the horizontal and vertical forces have been produced since
March, 1877, and are intended to be kept up for some years.
The declination traces for several days preceding the 14th were
normal, but about midnight. May 13-14, a series of disturbances
commenced consisting in part of some large oscillations to the
eastward and westward, and in part of a great number of small
and rapid oscillations. The characteristic features of the trace
may be given as follows :

—

Madison Greenwich
mean time. mean time.

The disturbances in declination com- h. m. h. m.
menced about „. ... 14th, o 00 a.m. ... 14th, 5 58 A.M.

A principal westerly 'extreme reached... ,, i 05 „ ... „ 703 ,,

,, easterly ,, ,, ... „ 2 36 ,, ... „ 8 34 „
Range of motion i6"s ; after this a series

of smaller oscillations continue to past
noon ; a maximum westerly position is

reached about ,, o 16 p.m. ... „ 6 14 p.m.
And aa easterly extreme at ... ... ,, o 53 ,, ... ,, 6 $1 „
Extreme westerly deflection at ,, 3 26 „ ... ,, 9 24 „A sharp motion to eastward commences

at ••• •' I. 5 40 .. — „ II 38 „A principal easterly extreme reached at ,, 6 24 „ ... 15th, o 22 a.m.
Range of motion ofprincipal disturbance

. ,
3i''7-

There is also a westerly extreme about... „ 7 10 „ ... „ i 08 ,,

And an easterly extreme about „ 9 16 ,, ... ,, 3 14 „
After 10 P.M. the irregularities gradually

subside.

Last extreme easterly position 15th, i 10 a.m. ... ,, 708 ,,

It will be noticed that at the Greenwich Observatory the
storm commenced on May 14 at 6h. 5m. a.m., at Stonyhmrst
Observatory at 6h, 4m., at Ti-ka-wei, near Shanghai, also at

6h. 4m. (G. T.), and at Melbourne, supposed at 6h. 20m. ;

the storm may therefore be taken as simultaneous at these places.

At Greenwich the north end of the needle moved eastward
between 6 and 9 A.M., but at Madison the general motion was
westerly. Again, the sharp deflection commencing at 5h. 40m.
Mad. T. (iih. 38m. p.m. G. T.) was to the eastward at Madi-
son and to the westward after iih. 45m. at Greenwich, thus
deflecting the magnets in opposite directions.

Madison Greenwich
mean time. mean time.

The northern component of the horizon-
tal force was sharply affected at h. m. h. m.
Madison, the force diminishing at ... 14th, o 05 a.m. ... 14th, 6 03 a.m.

The disturbance continued, but between
2.30 and 7.30 A.M.

The trace is too indistinct to be read ;

the small oscillations continue to about
iih. 4Sm., when they become super-
seded by a series of larger waves cul-
minating in a maximum extreme at ... ,, 1 30 p.m , 8 28 P.M.

And in a minimum at ,, 3 58 ,, ... ,, 9 56 ,,

The large disturbances continue till about
loh. 2om. P.M., having reached a max-
imum extreme about „ 4 50 ,, ... ,, 10 48 „

And a minimum extreme at „ 903 ,, ... 15th, 3 01 a.m.

Range between max. at 2h. 30m. and min. at Qh. 3m = y|^
of the horizontal force, nearly.

In the Greenwich account it is stated " The first start in the
trace of the declination magnet- at i8h. 5m. (A.K.) is most dis-

tinct ; " now, within two minutes of this time occurs the first and
sharpest deflection in our horizontal force trace at Madison, thus

» Referring to the end of the magnet.
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marking distinctly the commencement and simultaneousness of

the storm.

The disturbance in the vertical force commenced about May
14, ih. lom. A.M. (7h. 8m. G. T.), and terminated about

3h. 30m. A.M. Between this time and 5h. 45m. p.m. the trace

was smooth, but between 5h. 45m, and 6h. 45m. a sharp deflec-

tion took place in the opposite direction, the maximum force

occurring at 6h. Iim. P.M. (May 15, oh. 9m. A.M. G. T.)

;

the deflection or increase amounted to ^^7^ of the vertical force.

The vertical force trace did not exhibit any of the tremulous

motion noticed in the two other curves.

I may state that a description of the Madison Magnetic Ob-
servatory, together with the discussion of the first year's observa-

tions and results, is nearly ready in MS. for publication.

Coast Survey Office, Charlks A. Schott,
.

Washington, D.C., Assistant, C. and G. S., in

January 6 charge of Observatory

Migration of Birds—A Suggestion

I BELIEVE that the migration of birds is one of the most

interesting problems to the many who dabble in the narrative

branch of natural history. It must also be of some interest to

those who study biology in its more strictly scientific form.

And yet there appears to be but little accurate information on

the subject ; nor, as far as I can discover, have any attempts

been made to collect careful simultaneous observations over a

wide extent of country, which would appeai- to be the readiest,

if not the only means of collecting reliable data.

I am therefore induced to suggest that you should devote a

small space in Nature -weekly, at certain seasons of the year,

to the record of observations made in all parts of the world,

from which correspondents can be induced to send them, of the

passage of any migratory birds.

The record should, I think, be in a tabular form, giving the

place, the date of appearance or disappearance of any migratory

bird, the name of the observer, and some few remarks that may
appear pertinent, such as the state of the weather, the direction

of the wind, the character of the night, whether dark or moon-
light, in the case of birds which are supposed to travel at that

time. The necessity for recording other facts will no doubt be

suggested by those more conversant with the subject. From
these suggestions and the experience gained in a short time,

detailed instructions might with advantage be framed for

observers. The observers should be careful to state whether
they were in a position to know with certainty that the date

given was that on which the birds really arrived or left, or

whether it was the first time their attention had been called to

the circumstance.

I should im^ne yon would soon have a large number of

careful observers interested in the subject not only in the country

but abroad also. Among these some means should be taken to

enlist captains of ships, or other seafaring men. There appear
to be few, if any, recorded observations of birds of passage

being seen on the wing at sea—though I may be wrong in this,

for I do not profess to have gone carefully into the subject.

Still, it is curious that one does not hear oftener of flights of

such birds as the woodcock, millions of which come to and
leave this country every year, being seen at sea, over long
stretches of which they are believed to fly.

J. F. D. Donnelly

The Formation of Mountains

The letter of the Rev. O. Fisher in Nature, vol. xix. p. 266, is

concltisive as to the more rapid cooling of the interior than the
outer crust of a heated globe under the conditions of our earth,

and I thank him for clearing up the point. But the question
remains, whether the amount of contraction of the interior, and
consequent crumpling of the crust, thereby produced in a definite

time, is sufficient to account for the elevation of our mountains.
It is necessary to take account of the following facts :

—

1. That the greater part of the elevation of all our chief
mountain ranges occurred diu"ing the eocene and miocene
periods.

2. The warmer climates of those periods (certainly due to
external and not to internal heat) would have tended to diminish
the rate of cooling and consequent contraction of the earth.

3. The Rev. O. Fisher appears to have demonstrated that, even
allowing for the total shrinkage due to the earth's cooling for the
last hundred milhon years (from a mean temperature of 7,000° F.,

as calculated by Sir William Thomson), the amount of elevation

thereby caused would be very much less than that of existing

lands and mountains. But we know that these have been

lowered by denudation, and again elevated many times over

during that period.

The inadequacy of the alleged cause for the production of our

existing mountains would therefore seem to be conclusively

established. Alfred R. Wallace

Mr. Wallace's letters raise three separate dirTicuIties : How
can the interior of the earth be cooling faster than its surface ?

How can this surface be cooling so slowly (or not cooling at all)

as it is assumed to be ? and. How can the different rates of cool-

ing of interior and surface account for the corrugations observed
in the surface ?

As to the first question, Mr. Fisher's explanations should
remove the difficulty.

As to the second question. So long as the amotmt of heat
radiated firom the siurface into space equals the amount received

by the surface from the sun and from the interior together, its

temperature cannot fall. The rate of radiation depends on the
difference between the temperatures of the surface and space.

The supply of heat from the interior depends on the difference

between the temperatm-es of the interior and the surface. Since
the temperature of the interior is falhng, the supply of heat
from interior to sm^ace must diminish. Hence the temperature
of the smrface must also fall We cannot doubt that it does,

though at present imperceptibly. The extreme slowness is due
partly to the fact that the difference of temperature between in-

terior and surface must many times exceed that between the
siurface and space, even if the latter be at absolute zero

;
pardy

to the low transmissive powers both of earth and atmosphere

;

partly to the immense mass of the earth, from which immense
quantities of heat must pass away to lower the temperature of

the interior but a trifle.

As to the third question, whether this small fall in temperature
will account for observed corrugations, I will offer no opinion.

The size of the earth must be allowed for. A diminution of a
foot in radius would diminish the surface by more than nineteen
square miles.

I do not understand why corrugations should lie confined to

the surface. I should expect them to extend as deep as the
solid crust. They are possible in any stratum which is contract-

ing more slowly than interior strata. E. Hill
St. John's College, Cambridge

Bees' Stings

Can any of your readers inform me why the working honey-
bee has such an imperfect weapon of defence as its sting mani-
festly is ? For piu-poses of self-defence it is apparently worse
than useless, for in nearly every case, almost without exception,

the bee lays down its life with the sting. The possession of a
sting therefore only leads to its own destruction instead of to its

preservation so far as the individual bee is concerned. No doubt
the hive generally gains an advantage from all its activemembers
having stings and so indirectly do individual bees from the fact

that the welfare of the hive, speaking generally, means the wel-
fare of the indi\-iduals that compose it. Directly, however, the
possession of a sting can only be a disadvantage to the individual

bee, unless there are certain enemies from which bees after in-

flicting a wound can withdraw their stings and escape with life.

This so far as my observations go appears to be very unlikely,

and therefore no bee can have any knowledge from experience
of what a weapon of offence he possesses for he has never a^ed
it, nor can he have knowledge from experience of the conse-

quence of using it. All smaller pests bees attack with their

jaws. Is it possible, then, that they are so intelligent as to be
well aware of the power for mischief to themselves as well as to

others which they carry about with them, and that it is only

when they altogether lose control over themselves, either through

severe pain or through terror lest their queen should be injured

that they sign their own death-wan-ants on our hands and faces ?

In the death of a few worker-bees a hive suffers very little loss,

perhaps none at all ; yet it may have gained much in the shape

of seciunty from molestation. Are bees so intelligent as to know
this fact and communicate it from one to another, or can their

conduct be explained on the lower ground of instinct ?

It seems that an interesting point is here raised which perhaps
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has been fully discussed elsewhere without my knowledge of it.

Is the fact that the sting of the worktr-bee is an imperfect

weapon of defence, a result of its having nothing to do with
the propagation of its species, this being left to the sting-

less queen and drones ? Consequently any tendency to develop a

more effective sting in one generation of worker-bees has no
hereditary effect on succeeding generations, nor apparently have
the worker-bees any influence whatever on the worker-bees that

succeed them, except by the way in which they feed and educate
them, unless, indeed, they can impress their tendencies on the

drones or on the future queen before she leaves the hive. If

they have no such power, it seems likely that they will always
have to lament the use of a weapon which nature might have
made as effective as the sting of a wasp. Finally, are there any
other insects in the same predicament as worker-bees, i.e.,

unable to use their weapons of defence without doing themselves
more injury than they inflict on their adversary, and unable to

help their successors by the transmission of a continually accu-

mulating instinct ? R. A.
Manningtree, January 22

these objects in the list of nebulx not found with Lord Rosse's

6-foot reflector {Phil. Trans., 1861, p. 745).
With regard to the first object, G. C. 132, it has only been

looked for once at Birr Castle, and in the N.P.D. in° 30' it is

possible to account for its non-appearance either by a tilting of

the speculum or by the haziness of the sky in this low altitude.

G. C. 4570 has been seen three times, and only twice searched

for in vain, both times in twilight. G. C. 5051 was set for twice

and not found, but 15° north of the zenith the tilting of the

speculum almost always changes the index-error of the setting-

circle considerably, as expressly stated by the observer on one of

the two occasions alluded to. The Merope nebula was last

winter seen very distinctly, and roughly sketched with a low
power and large field. J. L. E. Dreyer
The Observatory, Dunsink, Co. Dublin, January 13

Molecular Vibrations

Mr. Chappell is certainly right in stating that "the noises

in a belfry are most discordant." He might have said (what no
doubt he meant) that the sounds emitted by each single bell are

most discordant. Every bell which is at all tolerable, possesses,

it is true, one predominating note due to the thick part of the
bow, where the clapper strikes, but there are also innumerable
other notes, some of which tnayh^ harmonics, while the majority
are not so at all. This is presumably often owing to flaws and
other defects in casting, but there is another cause common to

every case, which is due to the following fact :

—

All bells are cast of a conventional shape, with varying
diameters from bow to crown. Now every part of a bell, taken
vertically, comes into vibration when struck, and in order to

give a true note, each horizontal section ought to have a certain

exact thickness of metal proportional to its diameter. This is

easily verified to the ear by tapping the bell gently at all parts

from the bow upwards. Every inch gives a different rate of
vibration, and, consequently, a different pitch.

About the time when the second " Big Ben" was cast, which
is a long time ago, I tried experimentally to ascertain what the

law was M'hich regulated the thickness of the metal in relation

to the diameter of the bell, so that every section might be of

identical pitch. This was done by casting a series of bell metal
rings of varying diameters, and tuning them, by turning in a

lathe, to exact unison. So far as my recollection now^ serves

me, the following was the result :

—

Measuring all the rings by their outside diameters, no un-
deviating rule was apparent, and the same was the case

when the inside diameters were compared. When, however, a
circle was taken whose circumference was, as nearly as possible,

one-third from the outside of the thickness and two-thirds from
the inside, then the law came out distinctly that the thickness of

the metal must be proportionate to the square of the diameter of

such circle. It occurred at once that this circle must, in fact,

constitute the neutral axis of vibration. Working on this prin-

ciple, it seemed worth while to try whether a bell could not be
constructed free from discordant sounds. I may shortly say that

this proved to be possible, but only by turning the actual casting

with great care and accuracy in a lathe. It became evident that

the slightest variation in the true thickness vitiated the unisonal

character of the tone. A "miss was as good (or as bad) as a

mile," and consequently the process of casting itself was too

rough for obtaining the desired end.
It may fairly be gathered from Mr. Chappell's letter that he is

not enamoured of a " triple bob major," and that he does not

class bells generally as musical instruments. I am much afraid

he never will. If the present shape and mode of construction
(and let me add, the present mode of change ringing) is adhered
to, a peal of bells which will quite satisfy a musical ear may be
regarded as a practical impossibility. R. H.

Missing Nebulae

In the note on missing nebulae in Nature, vol. xix. p. 221, I

find the nebulae G. C. 132, 4570, and 5051 mentioned together

with the Merope nebula as being diffused objects which are
" overlooked in very large telescopes, though obvious in much
smaller ones." This allude?, no doubt, to the occurrence of

Time and Longitude

Now that mankind begin to have settlements, even conti

nental, as appears from Mr. Latimer Clarke's account of Sitka,

subject to the inconvenience that he and Mr. Layard point out,

is it not time that we agreed to make the line dividing " yester-

day from to-morrow " avoid all continents, by taking advantage

of two very convenient, if not providential, facts, which are

certain, though each was h priori highly improbable? First,

there were great chances against a globe with our existing pro-

portion of land to water, of coast-lines to area, and of large

and small lands to each other, having any Behring Strait, admit-

ting one degree of longitude, or thereabouts, to enjoy the above

property. But next, there was still greater chance, perhaps,

against the exact opposite degree to the strait covering several

national observatories ; not only more of them, I think, than

any equally narrow meridional band, but the only one that, on

historical grounds, we can conceive distant civilised nations ac-

cepting without jealousy as a common centre. The antimeri-

dians of Copenhagen, Uranibur?, Leipzic, Munich, Padua,

Venice, and Florence, seem to avoid both continents ;
possibly

also those of Christiania, Gotha, Verona, and Modena. Those of

Berlin, Prague, Naples, and Palermo, seem a very few miles too

far east. Europe proper, and its present railways, are very closely

bisected by this street of observatories ; the local time of the

furthest points each way varying but an hour and a half from it.

But the chief coincidence is yet unnamed. Would the pride of

any existing land, except China, refuse to make a standard

meridian of Rome ?

The very Chinese must allow Europe a sort of scientific pre-

cedence, not as the metropolitan, but the learned continent

—

earth's university. Europe alone is the adult continent, if there

be one ; and no other has in a strict sense a metropolis. The

history of no other has so turned upon one pivot city as that of

Europe has on Rome, nor is likely ever to do so. Some one says

that " what a church is to a city, Palestine--is (or may some day

be) to the world ; " but it is less disputable that what the market-

place is to a city, Europe is to the world—perhaps permanently.

And what the tribunal is to the market-place, Rome has been to

Europe, as long as Europe was growing. Observe, too, that in

this special connection both our civilised time-reckonings, "Old
Style " and New, have come from Rome. Might we not also

supersede the distinction of E. and W. longitude, by calling

Rome 180°, and reckoning all round, from Behring to Behring,

leaving the 0° as yet unmarked ? E. L. G.

[E, L. G.'s proposal has been already made by M. de Beau-

mont. See Nature, vol. xix, p. 247.

—

Ed.]

Shakespeare's Colour Names

I FEAR you will think that the correspondence on this subjec

is becoming a mere criticism on Shakespeare's text, and there-

fore out of place in your columns, but I trust you will afford

me space for a short rejoinder to Mr. Ingleby's letter (Nature,

vol. xix. p. 244).

I am obliged to him for pointing out that Sir T. Hanmer had

already suggested the substitution of "keen" for "green" in

the passage from " Romeo and Juliet," Act iii. Sc. 5. This had

escaped me, but I cannot agree with him that the alteration has

been rightly rejected by subsequent commentators. I have not

at present any opportunity of examining the eyes of any living

eagles, but in opposition to Mr. Craig-Christie's evidence

(Nature, vol. xix. p. 221) I must point out that all our best
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British ornithologists—Yarrell, Macgillivray, Gould, Meyer, and
Morris—describe the eye of the Golden Eagle (the less rare of

our two British species, and the on£ usually referred to by our

poets) as hazel or brown. The eye of the Sea Eagle is described

by the same authorities as yellow. I cannot think that so accu-

rate an observer of nature as Shakespeare would call either

hazel or yellow eyes green. Can Mr. Ingleby cite any authority

for such a comparison as
'

' green as is an eagle's eye " ? while

the keen piercing sight of the bird is as proverbial as the swiftness

of its flight. I am well aware that green eyes were held in high
estimation by the old poets, especially by those of Spain ; Shake-
speare, however, does not seem to me to have shared in this pre-

dilection, as, setting aside the doubtful play of " The Two Noble
Kinsmen," and the pa-^sage now in question, he uses the epithet

three times only, I think, as applied to the eye, and then

always in nialavi farlem, viz., "green-eyed jealousy," "Mer-
chant of Venice," Act iii. Sc 2 ; "It is the green-eyed monster,"
'* Othello," Act iii. Sc 3 ; and in " Midsummer Night's-Dream,

'

Act v. Sc, 2, where the " eyes as green as leeks ' are met with in

conjunction with " lily lips," "cherry nose," and " yellow cow-
slip cheeks." I cannot think with Mr. Murphy (Nature,
vol. xix. p. 197), that the eyes which the old poets so admired
as green were what we call blue ; they were more probably ^0'>
which often has a shade of green in it—the " even grey as glas

"'

of Chaucer's "Prioresse." These green or grey eyes were, I

think, usually an attribute of feminine rather than masculine
beauty, as in the passage from "The Two Noble Kinsmen,"
Act V. Sc. I, where they are mentioned in an address to Diana
(not Neptune, as Mr. Ingleby has it). Shakespeare well distin-

guished between the different colours of eyes—see " Two Gentle-
men of Verona," Act iv. Sc. 4, and " Twelfth Night," Act i.

Sc. 5, for grey eyes ; "As You Like it," Act iii. Sc. 2 for blue

eyes ;
" Romeo and Juliet," Act ii. Sc. 4 for black and grey eyes,

and Act iii. Sc. i. of the same play, where hazel eyes are

mentioned. Robert Brewin
Exeter, January 20

Intellect in Brutes

Sir Harry Lumsdkn allows me to publish the following
little incident :—Late last autumn some partridges, which he had
tamed and kept about the house, disappeared as usual and
became wild. When the excessive cold set in and Aberdeen-
shire was deep in snow, Sir H. Lumsden was greatly pleased
and surprised one morning to find his old friends on the door-
step waiting to be fed. Next morning they appeared with a
wild covey of eleven birds, and the tame cock sat on the door-
step and crowed to the wild birds, evidently encouraging them
to come and eat the food, which, however, they declined to do
till it was put further from the house. Soon after the tame birds

appeared with two covies. How did they entice the wild birds

except by actual bird talk ? 'Walter Severn

Feeding a Python

The attack of a constrictor, at all events in confinement, is

very often unsuccessful ; but perhaps this may be because the
reptile is not hungry. I have often seen the constrictors in the
London Zoological Gardens strike several times at birds, pulling
out feathers and even getting a firm hold and then releasing their

prey, to renew the attack presently either with or without
success. When the membrane over the eye is becoming opaque
in consequence of the change of skin they frequently fail to hit

the prey at all, but still persist until they secure it. I saw one
of the large pythons take a rabbit in a way which must be
unusual, I think. The rabbit was hopping about near the snake's
coils when the reptile suddenly made a loop in its body, and firmly
inclosed the victim without touching it at all with the mouth, or
even raising its head. The rabbit died there, but the snake paid no
attention to it for a quarter ofan hour and subsequently swallowed
it very leisurely. Arthur Nicols

THE GRAHAM LECTURE, ON MOLECULAR
MOBILITY

'T'HIS lecture, the institution of which was referred to
*• in Nature, vol. xix. p. 254, was delivered on the
22nd inst., by Mr. W. Chandler Roberts, F.R.S., Chemist
of the Mint, before the Philosophical Society of Glasgow,

in the hall of the University, where Graham graduated in

1824.

The audience, which was very large, included most of

the professors of the University.

Mr. James Mactear, president of the Chemical Section,

pointed out that they were doubly fortunate in ha\-ing

secured the services of Mr. Roberts, whose co-operation

in his work Graham repeatedly acknowledged in the
warmest terms, and in the fact that Mr. James Young,
F.R.S., of Kelly, the life-long friend of Graham, had con-
sented to preside on this occasion ; he therefore vacated
the chair in favour of Mr, Young, who introduced the
lecturer.

Mr. Roberts briefly traced the influence of Black and
Thomson in turning the attention of Graham to the study

of molecular physics, to which he patiently devoted his

life. In connection with the law of the diffusion of gases

the lecturer claimed that Priestley made in 1799 an ob-

servation on the escape of hydrogen from a cracked jar.

The subsequent and independent discovery of this phe-
nomenon by Doebereiner in 1823 has hitherto been con-

sidered the starting-point of the experimental study of

gaseous diffusion to which it undoubtedly attracted Gra-
ham' s attention. After a brief review of the influence of

Eastern and Greek thought on the study of molecular

movement, allusion was made to Sir Christopher Wren's
model representing the effects of all sorts of impulses that

result from the impact of hard globulous bodies, which,

according to Dr. Sprat, historian of the Royal Society,

he proposed as the principles of all demonstrations in

natiural philosophy, it being considered " that generation,

corruption, and all the vicissitudes of nature are nothing

else but the effects arising from the meeting of little

bodies, of different figures, magnitudes, and velocities."

Herepath's revival of Bernoulli's view as to the

movement of gaseous particles was considered, and Mr.
Roberts then described in detail the experiments that

enabled Graham to establish the law of the diffusion of

gases, and he illustrated experimentally the passages of

gases through porous bodies, such as unglazed earthen-

ware and artificial graphite, as well as through a layer of

the hard translucent variety of opal known as hydrophane.
The mode in which Graham studied the diffusion of the

momentum of gases, by observations on viscosity as indi-

cated by rates of flow through capillary tubes, was then
described. It was pointed out that his law of diffusion

forms the basis of the science of molecular mechanics,
and his measurements of the rates of diffusion prove to

be the measure of molecular velocities which have been
so profoundly investigated mathematically by Clerk-

Maxwell, Clausius, and Boltzmann, and experimentally

by Loschmidt in developing the dynamical theory of

gases. The lecturer then considered the passage of
gases through colloid or jelly-like bodies which have no
sensible pores, dwelling more especially on the separation

of oxygen from air by the transmission of air through a
thin filni of india-rubber, a circumstance of special inte-

rest from a physiological point of view.

The liquefaction of gases formed the subject of one of

Graham's earUest papers, in 1826, and it occupied his

attention at intervals during his life. He held the view
that hydrogen w^hen absorbed by palladium is reduced to

the metallic form, a supposition which has received strong

confirmation from the success that has attended M, Raoul
Pictet's efforts to solidify this gas ; and that distuiguished

physicist stated in a letter to i^Ir. Roberts that it is

probable Graham's indication of the density of solid

hydrogen will prove to be nearly correct. Allusion was

then made to Graham' s opinion that the various kinds

of matter now recognised as different elementary sub-

stances may possess one and the same ultimate or atomic

molecule existing in different conditions of movement,
thevarving degrees of rapidity of this movement consti-

tuting, "in fact, the difference between the elementary
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bodies. In other words, if the molecular energy of a so-

called element could be changed, the element would be
dissociated, a view of special interest in relation to the

researches of Lockyer, The lecture was illustrated by
many effective experiments, and concluded with the

statement that it had not been instituted from the merely
special interest of Graham's researches to the physicist

and chemist, but in honour of the labours of a life the

memory of which will be as enduring as its work, and to

stimulate others to investigate as patiently and earnestly

the varied phenomena whose basis is " molecular
mobility."

Sir William Thomson, in proposing a vote of thanks
to the lecturer, called attention to a diagram on the wall

recording the rates of passage of gases by diffusion,

effusion, transpiration, and by the peculiar passage
through such "colloid septa" as non-crystalline metals
or india-rubber ; and he stated that before Graham's
time these valuable physical constants were absolutely

unknown. They had listened with much interest to the
connection which had been traced between Graham's law
of diffusion and the science of molecular physics, as well

as to the account of Graham's work generally, so care-

fully set before them by Graham's pupil and friend.

PRELIMINARY NOTE ON THE SUBSTANCES
WHICH PRODUCE THE CHROMOSPHERIC
LINES'^

T_T ITHERTO, when observations have been made of
* -^ the lines visible in the sun's chromosphere, by means
of the method introduced by Janssen and myself in 1868,

the idea has been that we witness in solar storms the
ejection of vapours of metallic elements with which we
are famiUar from the photosphere.
A preliminary discussion of the vast store of observa-

tions recorded by the Italian astronomers (chief among
them Prof. Tacchini), Prof. Young, and ijiyself, has
shown me that this view is in all probability unsound.
The lines observed are in almost all cases what I have
elsewhere termed and described as basic lines; of these I

only need for the present refer to the following :

—

^3 ascribed by Angstrom and Kirchlioff to iron and nickel.

^4 ,, ^ Angstrom to magnesium and iron.

5268 by Angstrom to cobalt and iron.

5269 ,, ,, calcium and iron.

5235 ,, ,, cobalt and iron.

5017 ,, ,, nickel,

4215 ,, ,, calcium, but to strontium by myself.

5416 an unnamed line.

Hence, following out the reasoning employed in my
previous paper, the bright lines in the solar chromosphere
are chiefly lines due to the not yet isolated bases of the

so-called elements, and the solar phenomena in their

totality are in all probability due to dissociation at the

photospheric level, and association at higher levels.

In this way the vertical currents in the solar atmo-
sphere, both ascending and descending, intense absorp-

tion in sun-spots, their association with the facula;, and
the apparently continuous spectrum of the corona and
its structure, find an easy solution.

We are yet as far as ever from a demonstration of

the cause of the variation in the temperature of the sun
;

but the excess of so-called calcium with minimum sun-

spots, and excess of so-called hydrogen with maximum
sun-spots follow naturally from the hypothesis, and
afford indications that the temperature of the hottest

region in the sun closely approximates to that of the

reversing layer in stars of the type of Sirius and a Lyrae.

If it be conceded that the existence of these lines in

, the chromosphere indicates the existence of basic mole-
cules in the sun, it follows that as these lines are also

' Paper read at the Royal Society on January 23, by J. Noiman Lockyer,

seen generally in the spectra of two different metals in

the electric arc, we must be dealing with the bases in the
arc also.

ON A THEORY OF THE VISCOSITY OF THE
EARTH'S MASS^

IN these two papers the investigation is continued of
the physical results which follow from the theory that

the mass ofthe earth is either viscous or imperfectly elastic.

In the first paper of the series (which was read before the
Royal Society on May 23, 1878, and of which an account
appeared in Nature, vol. xviii. p. 265) the theory of the
bodily tides of such a spheroid was considered. In that

paper it was shown that the bodily tides would lag, and
that this lagging would produce an acceleration of the

time of high water of the oceanic tides relatively to the

nucleus. The author' s attention was directed to the tidal

reports of the British Association by Sir W. Thomson,
and he has tried to find whether the tidal observations

give any indications of a yielding of the earth's mass.

The theory of the semi-diurnal and diurnal oceanic tides

is so imperfect that it is impossible to say whether or not

high water takes place earlier than it would do on a rigid

nucleus ; the long-period tides are those from which alone

any indications are to be expected.

The fortnightly tide is the most marked of these, but

its height is very small, and the results in the tidal

observations show so much irregularity that it cannot be
asserted with certainty that they represent the true fort-

nightly tide. Nevertheless, it is interesting to learn

that, out of eleven years of observation at Ramsgate,
Liverpool, Hartlepool, Brest, and Kurrachee, the fort-

nightly tide appears to be accelerated in eight cases and
only retarded in three. Although the accelerations are

exceedingly irregular, it may perhaps be maintained that

these observations give some indications of a tidal yield-

ing of the earth's mass.
The first of the two papers of which we are here speak-

ing deals with the effects of the tidal distortion of the

spheroid on its rotation, and with the reaction on the

tide-raising satellite. An account of some of the results

of the investigation was read before the British Associa-

tion at Dublin, and an abstract appeared in Nature,
vol. xviii. p. 580, and therefore the principal results will

be here merely repeated.

For convenience of diction the spheroid is spoken of

as the earth and the tide-raising body as the moon.
It was found, then, that the obliquity of the ecliptic,

the length of day and of the month, become variable,

and that, if we look into the remote past, we find the

obliquity less, and the day and month very much shorter

than at present. When the changes were traced back-

wards as far as possible it was found that the whole

diminution in the obliquity was about 10°, and that the

beginning from which the earth and moon must have

started was a state in which they rotated, as though fixed

rigidly together, in sh. 40m., the moon being then only

10,000 miles distant from the earth's centre.

In the second paper (read before the Royal Society on

December 19) some other problems were considered.

The first of these is concerning the secular distortion of

the spheroid. Under the attraction of the moon the

earth becomes distorted into an ellipsoidal shape, with

' the longest axis in the plane of the equator, but, since

the tide lags, this longest axis does not point directly to-

wards the moon. The excess of the attraction of the moon
on the nearer protuberance above that on the further one

gives rise to the tidal frictional couple. This couple

tends to retard the earth's rotation; but it is clear that
'

unless the tidal protuberance has some special form

I

I An account of two papers, "On the Precession of a Viscous Spheroid,

I and on the Remote History of the Earth," and " Problems Connected with

the Tides of a Viscous Spheroid," by G. H. Darwin, read before the Royal

( Society en December 19, 1S78.
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the whole earth cannot be retarded exactly as though it

•were a rigid body. Now the tidal protuberance has not

this required fonn, and therefore there results a slow

secular distortion of the earth arising from the unequal

distribution over the surface of the forces which con-

stitute the tidal frictional couple.

The greater part of the pull which retards the rotation

is applied in the equatorial regions, and therefore the

rotation of those regions will be more rapidly retarded

than that of the polar regions. As the earth's rotation is

from west to east, it follows that the polar regions will

outstrip the equator and will move very slowly from west

to east relatively to the equatorial parts.

The exact mathematical solution for this kind of a

distortion of a viscous spheroid shows that it consists in

a simple cylindrical motion round the axis of rotation,

each point moving from east to west with a linear velocity

proportional to the cube of its distance from that axis.

The distortion of the surface of the globe consists of a

motion in longitude from west to east, relatively to a

point in the equator, the rate of change of longitude

being proportional to the square of the sine of the

latitude.

Numerical calculation shows, however, that in the later

stages of the earth's history (the development being sup-

posed to follow the laws found in the paper on " Preces-

sion "
) the distortion must have been very small. With

a certain assumed viscosity it is found that, looking back

45,000,000 years, a point in latitude 60° would lie 14'

further east than at present. From this it follows that

this cause can have had little or nothing to do with the

crumpling of geological strata.

As, however, the distorting force varies inversely as the

sixth power of the moon's distance, it seems possible

that in the very earliest stages this cause may have had
sensible effects. It is therefore noteworthy that the

wrinkles raised on the surface would run north and south

in the equatorial regions, with a tendency towards north-

east and south-west in the northern hemisphere, and
north-west and south-east in the southern one. The
intensity of the distorting force at the surface varies as

the square of the cosine of the latitude.

An inspection of a map of the earth shows that the

continents (or large wTinkles) conform more or less to

this law. But Prof. Schiaparelli' s map of Mars ^ is

more striking than that of the earth, when viewed by the

light of this theory ; but there are some objections to its

application to the case of Mars. If, however, there is

any truth in this, then it must be postulated, that after

the wrinkles were formed the crust attained sufficient

local rigidity to resist the obliteration of the wrinkles,

whilst the mean figure of the earth adjusted itself to the

ellipticity appropriate to the slackening diurnal rotation :

also, it must be supposed that the general direction of

the existing continents has lasted through geological

history.

The second problem considered in this paper is con-
cerning the distribution of the heat, which would be
generated by the internal friction of the tidal distortion.

It was shown in the preceding paper that a very large
amount of heat might be thus generated, and it appeared
at first sight as though this might serve to explain in part
the observed increase of underground temperature ; but
the solution of a certain problem concerning the cooling
of an infinite slab of rock 8,000 miles thick, in which heat
is being generated according to a certain law of distribu-

tion, shows that the frictional heat could not possibly
explain a rate of increase of underground temperature
near the earth's surface of more than 1° Fahr. in 2,600
feet.

It follows, therefore, that Sir VV. Thomson's investiga-
tion of the secular cooling of the earth cannot be sensibly
affected by this cause.

' Mimorie della Society degli SpetiroKo^ti lialiani, 1878, vol. vii.

The last part of the paper does not lead to results of
interest to the general reader, as it is concerned with the

part played by inertia in the tides of viscous, fluid, and
elastic spheres.

INDIAN METEOROLOGY ^

IN the article "Atmosphere" of the Encyclopcedia
Britannica it has been justly remarked that one of

the most important steps that could be taken towards the

development of the science of meteorology would be
extensive series of observations from such countries as

India, which offers splendid contrasts of climate at all

seasons, has a surface covered at one place with the

richest vegetation, and at others with vast stretches of

sandy deserts, and presents extensive plateaus and sharp

ascending peaks, all which conditions are indispensable

for collecting the data required for the solution of the

problem of atmospheric physics. In working out this

problem it is necessary, owing to its extreme complexity

and difficulty, to give attention, not merely to questions

immediately bearing on the physics of the atmosphere,
but also to climatic and other practical inquiries, which
may be handled with comparative ease and which afford

results that contribute indirectly but very materially to

the solution of the higher problem. The publications

enumerated below admirably follow up this two-fold line

of inquiry, and even already several important practical

and theoretical conclusions seem not far from the point

of being reached by the meteorologists of India.

The " Report on the Meteorology of India " is the

second Annual Report issued since the administration of

the Indian Meteorological Establishment was concentrated

in the Central Office at Calcutta for the whole of India

including British Burmah and the Islands of the Bay.
In the scheme of publication of the monthly results

of the observations made at the various stations over
India, we note with satisfaction that the form proposed
by the Permanent Committee of the Meteorological Con-
gress at Vienna has not been adopted in some of its more
important details. Thus in Air. Blanford's tables,

instead of a general monthly mean of atmospheric pres-

sure, the mean monthly pressure for each hour of obser-

vation is given—an essential requisite for the presentation

of the data required in discussing various of the more
important problems of international meteorology. Indeed
these tables possess the very high merit of being, with
perhaps one exception, entirely suited for the discussion

of climatic questions of an international character—^the

single exception being the lumping together of the two
or four daily observations of the winds into one monthly
mean, instead of a monthly mean for each hour of obser-

vation as is so admirably carried out by Professor Ruben-
son in his annual reports of Swedish meteorolog;^'.

The most interesting part of this report is that which
deals with the failure of the rains in Western and
Southern India which resulted, as is only too well known,
in one of the most terrible and wide-spread famines of

recent years. The mode of treatment is grounded on the

practice adopted by the Office, in framing forecasts of
coming seasons to which we have several times drawn the

attention of the readers of Nature (vol. xiii. p. 66, &c.),

and which may be described as proceeding on the assump-
tion that there is a certain persistency in meteorological

conditions ; that, for instance, the longer a given state of

weather has lasted, the less the probability of a speedy

change ; and that as regards the distributions of pressure,

on which weather is so dependent, certain states of the

atmosphere tend to perpetuate or reproduce themselves

in the same region in such a manner as to maintain a

' " Report on the Meteorology cf India in 1876." By Henry F. Blanford.

"The Indian Meteorolcgist's Vade-Mecuin." By Henry F. Blanford.
" Indian Meteorologi<^ Memoirs :

" issued under the drection of Henry F.

Blanford. VoL i., part 2. "The Meteorolt^y of the Bombay Presi-

dency." By Charles Chambers, F.R.S.
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constant difference between the average pressure of two
neighbouring regions which, though protracted, is not per-

manent, but disappears after a longer or shorter time. Mr.
Blanford largely inclines to trace the failure of the rains

to an unusually great expanse of snow covering the

viouthern slopes of the Himalayas, much of which fell

very late in the season, and which acted as a cooling agent,

bringing about an abnormal distribution of pressure, and
consequently of winds, temperature, and rainfall, con-

ditions which, once fairly established, went on reproducing
themselves so that cyclonic and anti-cyclonic areas of

an abnormal character gained a certain persistency over

those parts of India where the rainfall was deficient and
where it was in excess. Should future observations

confirm this hypothesis, the result will be one of the

most important yet arrived at in practical meteorology.
The least satisfactory part of the report, perhaps, is

that referring to the relation of rainfall to the sun-spot

period, in which too much stress appears to be laid on
the results of data collected from a wide geographical
superficies, and too little stress upon data referring to

limited regions ; the data of which regions, it may be
added, require for their satisfactory discussion to be ex-

amined with reference to their seasonal as well as annual
variations during the sun-spot periods.

The practical part of the "Indian Meteorologist's

Vade-Mecum " being part i of the work, is in many re-

spects a model-handbook for the observers for whose use

it is intended. The clearness with which the difficulties

attending the making of real observations of temperature
are apprehended is altogether admirable ; and the pro-

risions and precautions as regards instruments, hours, and
modes of observing actually taken are of such a nature as

likely to secure observations of a high quality, owing to an
increased intelligence, and efficiency on the part of the

observers who work in accordance with the principles and
instructions laid down for their guidance.

Mr. Chambers' book is an elaborate and important
work on the Meteorology of the Bombay Presidency,

based on all the observations made in the Presidency
down to 1874. Its splendid porte-folio of eighty highly

finished maps and diagrams printed in colours, as well as

its excellent typography with 159 tables of results, many of

them being wholly or in part laborious and elaborate

analyses of the different data of observation, render the

work an edition de luxe. The contributions with which
this work enriches Indian meteorology are twofold, viz.,

the results of the hourly observations made for many
years at Kurrachee, Deesa, Bombay, Poena, and Eel-

gaum ; and the monthly averages for numerous stations

throughout the Presidency, from which the temperature,

rainfall, and winds of this part of Asia are charted with a

fulness and consequent approximation to the truth not

hitherto attainable. The influence which the broad
physical features of the region, such as its lofty mountain
ranges, high plateaus, river valleys, and extensive sandy
deserts, has on the climatology of the Presidency is worked
out with great skill and ability. Still more able are the dis^

cussions of the hourly observations of pressure, tempera-
ture, humidity, and cloud, made at the five chief stations,

together with many suggestive reflections on the results

developed, which will well repay the reader's best atten-

tion, even though he may sometimes not see his way to

agree with the opinions expressed.

A healthy feature of Indian meteorology is the vigorous

manner in which the making of hourly observations is

pushed at many stations which have been admirably

chosen as respects the objects sought to be attained, and
the comparatively full and prompt discussions of the re-

sults which are published from time to time. Of the

problems handled in those discussions the most frequent

as well as the most important is that of the diurnal oscil-

lations of the barometer. To this very difiicult problem
Mr. J. Eliot, for example, makes a valuable contribution

in a paper on two storms in Bengal during 1876, which
were accompanied with increased atmospheric pressure,
and the apparent reversal of the normal diurnal oscillation
of the barometer. This reversal was found to be accom-
panied with an instantaneous and complete change of wind
direction and a great fall of temperature, which, as they
occurred before the rain began to fall, proved that they
were not due merely to an inrush of a strong humid
current from the Bay of Bengal. The sudden chilling of
the air, accompanied as it was by an increase of pressure,
also proved that the changes were not due to the internal
action of a mass of air or to horizontal or surface currents
from the interior, which would have been warm cur-
rents, but that they were probably produced by the down-
rush of a cold upper current, a conclusion which will

doubtless receive further examination not only from its

bearing on barometric fluctuations but also on the theory
of storms.

OUR BIG GUNS
\17'E may leave the explanation of the disaster on board
'» the T/nenderer ior t\iQ present to those who have

been appointed to inquire into the matter. But in the
mean time it will be well to consider what are the elements
of weakness, if any, in the construction of our big guns.
The system of building up large guns by shrinking

coiled iron tubes over a central steel tube seems extremely
well adapted to prevent a latei'ai explosion ; for even
when the steel tube has had a longitudinal crack, the gun
has been frequently fired without any further evil conse-
quence.

But our guns are manifestly deficient in longitudinal
strength, for the steel tube is the only tube continuous
from end to end. If, then, there should be any ring-crack

in the steel tube, there is little to prevent its separation
into two parts beyond the friction of the coiled tubes, and
the dove-tailing by which it is attempted to join the coiled

cylinders together.

Now considerable longitudinal stress on the steel tube
must be caused every round by the rifling necessary to

give the shot its proper rotation, and occasionally, by a

jamming of the shot. Also every discharge of the gun
must cause a violent vibration in every part, and should
the junction of the i B coil with the C coil and breech-

piece work rather loose, this would be likely to cause a

ring-crack in the steel tube in that neighbourhood.
When rapidly-exploding powder was used in the service

the guns were very properly rifled with an ittcreasing

twist with a view to remove every possible obstruction to

the initial motion of the shot. The increasing twist is

still in use notwithstanding all the efforts that have
been made to manufacture a powder that will burn
slowly, so as to make the propelling pressure on the

shot more nearly uniform. With a view to distri-

bute the work of giving rotation to the shot uni-

formly along the bore, the rifling should be calculated

to give a nearly constant pressure on the studs. Bist

this depends upon the law of explosion of the powder.
And this law is very variable, and very little understood.

Only we know this—that the more nearly the force pro-

pelling the shot becomes constant, the more nearly the

rifling approaches the uniform twist in order to obtain a
constant pressure on the studs. Now the objection to

the increasing twist is that it throws the chief part of the

work of giving rotation towards the muzzle, where the

gun is weakest. Also there is a difficulty in arranging

the studs on the shot, and it now appears that the

increasing twist allows the shot to slip forward when the

gun is depressed. It seems, therefore, desirable to

revert to the uniform twist of rifling now an improved
po^^der is used.

But in order to give the gun additional strength in

direction of its length, it seems desirable that the steel

I
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tube should be supported by an outer tube of equal length

and thickness, but composed of more tenacious metal

—

wrought iron or gun metal.

If this cannot be satisfactorily accomplished, then the

steel tube might be covered with at least two layers of

coiled tubes -breaking joint. In this case the tubes

should be screwed a.s well as shrunk over each other. If

the screwed part was slightly conical it would be possible

to adjust the tension with nicety. B.

January 25

THE ELECTRICITY OF THE TORPEDO
'X*HE recent researches of Prof. Marey on the electric
*- discharge of the torpedo have been presented by

the author in an extended memoir published last year.'
We propose to present to our readers the main conclu-
sions reached by M. Marey, and the experimental de-
monstrations on which the principal of these are based.
But before entering into details of the experiments let us
indicate summarily the processes employed by M. Marey.

In. previous researches,' made in 1871, he' had at his
disposal only the reactions of the muscles of the frog to
analyse the electric phenomena of the torpedo ; he caused
to be recorded, upon an inclosed plate, the shock of a
frog's muscle produced by the discharge of the electric
apparatus of the torpedo. The instant of the excitation
of an electric nerve or of the nervous centres of the
torpedo was recognised ; and it was seen that the move-
ment of the foot of the frog presented, at the instant of
excitation, a considerable retardation, equal, e.g., to four-
hundreds of a second, measured on the chronographic
scale. But into this total retardation entered several
diverse elements, which M. Marey took into account by
causing the muscle of the frog to contract by an excita-
tion directly acting upon it. The time lost by the muscle
of the frog representing nearly the half of the total re-
tardation, it was concluded that the time-test by the
electric apparatus is equal to that of the muscle of the
frog.

Since these first researches, M. Marey has been able
to study more directly the electricity of the torpedo by
making use of the electro-magnetic signals of M. Deprez
and of Lipprnann's electrometer.

M. Deprez' s signal is composed of a small electro-
magnet provided with an extremely light armature of
soft iron, which is applied to the coils when the current
which traverses them is closed, and which is drawn from
it, without delay in demagnetisation, at the moment of
the rupture of the current, by the contraction of the tight
mdia-rubber thread. The armature is provided with a
style which traces on the inclosed cylinder the closures
and ruptures of a current, the duration and frequency of
these successive acts, with such perfection that it is easy
thus to obtain the record of 1,000 vibrations per second.
In the tracing underneath the apparatus (Fig. i) is seen
the signals which it furnishes when acted on by a non-
continuous scale of 500 simple vibrations per second.

It is this electro-magnetic signal which M. Marev placedm the circuit formed by the torpedo, whose apparatus was
held between two metallic plates joined to the coils of
the apparatus by two conducting-wires. We shall see,
further on, what use he has been able to make of this.
The second instrument by means of which certain

special points of the experiments have been made is
Lipprnann's capillary- electrometer. This apparatus is
formed essentially of a column of mercurv sustained by
capillarity, in a tube of extremely fine glass, the ex-
tremity of which is plunged in a bath of dilute acid.
VVhen the mercury of the apparatus and the acidulated
•water are placed in connection with two points of

P.Vc.^r"'^^
^*'*"" ^^^ Travaux du Laboratare de M. Marey." T. iii.I'MTis: G. Masson. 1877.

*• "'

" Annales de I'tcole Nonnale Sup^rieure." 22 s., t. L, pp. 86-114.

an electric circuit of unequal tensions the capillary
column is displaced and is carried towards the side of
strongest tension. This displacement is instantaneous,
and if the variations of electric tension are produced
successively with great rapidity we need not fear the
inertia of the capillary column. All the variations are
signalled whatever be their frequency. But as the move-
ments of the capillary column cannot be registered them-
selves, M. Marey has had recourse to photography in a
certain number of experiments.

Let us now consider the results following the order
which we have indicated at the outset.

I. A torpedds discharge is tiot a continuous current; it
is formed of a series of successive waves added one upon
another.

The fundamental experiment upon which the demon-
stration of this proposition rests was performed with the
electro-magnetic signal (Naples, October, 1876). Having
compressed one part of the apparatus of an active tor-

pedo just drawn from the water between two metallic
plates furnished with conducting wires, M. Marey placed
the signal-machine of M Deprez in contact, and the
magnet being stimulated he heard a shrill noise resem-
bling that made by filing the end of a hard splinter of
wood. The vibrations of the armature, therefore,
had been produced by a series of successive electric

acts. In defining these vibrations one is justified in

stating that the discharge of the torpedo produced by the
animal as the result of a local excitation, was composed
of a variable number of waves or currents succeeding
each other. Fig. 2 represents two tracings so produced-
The great advantage resulting from the use of the elec tro-

magnetic signal was to show definitely that the discharge
is complex, an analysis which was not possible with the
frog's-foot signal. The muscle used as reagent does not
in fact react by means of the shocks apart from impulses
which are sudden and frequent ; it remains in a state of
permaneHt contraction.

But the electro-magnetic signal, whilst showing the
dissociation of the torpedo discharge, furnished no other
result. It did not indicate how those successive waves
follow each other, it seemed even to lead to the con-
clusion that one wave is quite completed when the next
succeeds. At this point the induction is interrupted and
the experimentalist adopts another mode of solving this

question of the succession of waves in a discharge. M,
Marey, in fact, being convinced that the electric action
of the torpedo and muscular action should be assimilated,
and wishing to see in the discharge the analogue of
induced tetanus and even of voluntary contraction, could
not resign himself to the admission of an absolute dis-

continuity between the successive acts constituting a dis-

charge. Yet the electro-magnetic signal apparatus seemed
to pronounce his theory wrong. But on passing through
Lippmann's electrometer a slight current from the total

discharge, M. Marey observed that the column under-
went a series of successive impulses, the effects of which
unite together. This progression by successive jerks
indicated an increase of the intensity of the discharge, an
increase in which each new wave is joined to what re-

mains from those which have preceded it. Thus we de-
rive the proof that the electric waves are partially united
to one another like the muscular shocks of a tetanised
muscle.

This first fact being gained, it was necessary to follow
up the analysis of the torpedo-discharge, determine the
nature of each of the independent electric acts which the

electro-magnetic signal had revealed, measure their dura-

tion, phases, &c. These different points have been eluci-

dated, each in its turn.

2. To measure the duration of the electric-wave in the

torpedo, M. Marey has had recourse to the method
devised by Guillemin for determining that of very short

current, and used afterwards by Bernstein to measure the
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duration of the negative variation of nerves and mutcles.

Guillemin's method is applicable in every case where a

current passes several times in succession through a me-
tallic circuit, with duration always the same. The electric

condition of the circuit is investigated during a succes-

sion of very short intervals, beginning at the moment
when ciu-rent is complete.

The apparatus used by Guillemin and Bernstein was
the galvanometer ; M. Marey preferred to use a frog's

foot, which, in the successive investigation, gives a move-
ment which can be graphically recorded, as often as there

is an electric current.

The graphic method, by which each duration is trans-

formed into a length easily measured on the paper, is

easily applied in performing those experiments of which
we are about to explain the principle.

Let the point o (Fig. 3) correspond to the moment of
electric excitation of a torpedo-nerve, and let the succes-
sive points I, 2, 3, &c., denote successive hundredths of
a second, which correspond to very short intervals during
which the torpedo apparatus is put in contact with a
metallic circuit passing through a frog's foot. In the two
first trials, i and 2, after the excitation of the electric

nerve, there are no signals recorded; the frog's foot

Fig. I.

remaining motionless shows that the discharge 01 the
torpedo has not reached it, because, in fact, the pheno-
menon has not yet had time to take place. But at the
instant 3 the frog moves, which is expressed in the dia-
gram by a vertical stroke ; at the instants 4, 5, 6, 7, 8, 9,
and 10, the frog receives shocks which are indicated on
the diagram by vertical lines ; and finally, at the instant
II, and those succeeding, the frog shows no action,
whence we conclude that the electric wave of the torpedo
was finished before these last trials ; and we see that,

according to the tracing, the wave began three-hun-
dredths of a second after the instant of nerve-excitation
and finished ten-hundredths after the same instant.

It was exactly in the same way that M. Marey pro-

ceeded to measure the duration of the electric wave in

the torpedo. An arrangement easily fixed induced elec-

tric action in e (Fig. 4) at constant intervals. A metallic

contact^ susceptible of being displaced at will, allowed

him, during very short intervals of different lengths, to
complete the circuit made by the electric wave of the

torpedo to reach the frog's-foot-signal. Moreover, to

avoid confusion of the curves which were registered by
the successive experiments, he took care to change the

position of the style each time, so that the curves

appeared one under the other in order.

Fig. 4 shows that the first appearance of the electric

Fig. 2.

wave took place at instant i ; that in a series of succes-
sive trials, each later than the preceding, after the ex-

citation of the nerve, the wave was indicated at the
instants 2, 3, 4, 5, and 6 ; and that at the 7th trial the

frog gave no signal. The wave, therefore, was com-
pleted. Finally, by bringing the instant of trial nearer to

that of nerve-excitation, the wave was retraced in experi-

ments 8, 9, 10, II, and 12 ; but in the 13th, occurring too

soon after the instant of nerve-excitation, it was shown
that the electric wave no longer existed.

The approNimation of these measurements necessarily

Fig 3.

depends on the number of successive trials, and is more
delicate in proportion as they succeed each other more
frequently.

3. Each electric wave presents a phase 0/ suddenly

increasing intensity^ followed by a phase of gradually

decreasing intensity.

On examining the tracings of electric waves obtained

by the electric-magnetic signal, Me observe an apparent

contradiction between the indication, the wave-duration

furnished by this apparatus, and that which we hare just

seen determined by the frog' s foot. The waves traced

by the signal of Deprez seem to measure not moie than
one-hundredth of a second ; by Guillemin's method, on
the contrary, their duration is much more considerable,

being seven-hundredths of a second. This apparent
contradiction results from the fact that in the torpedo the
waves have not sufficient energy during the whole of

their duration to act upon the signal, whereas, from
beginning to end of their course they can act upon the
frog' s muscle, which is much more sensitive. There are,

then, in every electric wave, phases of increasing intensity

and decreasing intensity which remain to be determined.
M. Marey has endeavoured to obtain a tracing of these

phases of variable intensity by a modification of the

apparatus of M. Deprez. Instead of limiting the excur-

sion of the style between two fixed obstacles, he allowed

it an excursion which varies and is proportional to the
intensity of the currents acting upon it.

With this object an india-rubber thread, bent over two
bridges, was stretched horizontally between the soft iron

bars of the armature (Fig. 5). The bars had a groove filed on
the top to receive two demi-cylinders of metal which were
soldered to the lower part of the armature. In this way the

nearer those parts are brought which are subjected to the

magnetic attraction the greater is the resistance. Thus if

we consider the armature in its different stages when
gradually lowered, first it meets the elastic thread with

the two demi-cylinders borne on its lower surface, and
then the extensibility of the thread is very great. But as

the thread is lowered more and more, it rests on points

more and more separated, and becomes less and less

extensible. Lower down the india-rubber thread stretched
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over the groove made in the soft-iron bars is still less

extensible ; and finally, when the thread has taken the

ciu-vature of the surrounding parts, it opposes any further

descent of the armature with the resistance which a

stretched thread of india-rubber presents against being

pressed or crushed.

This apparatus, to which M. Marey has given the name
electrodynarnograph, has still to receive further improve-

ments, but even as it is, it has already furnished some
interesting evidence as to the decrease in volume of the

electric waves from the beginning to the end of the dis-

charge ; also as to the shape of these waves and the
occurrence in the electric tetanus produced by strych-

nine, &c. (_ f these different results we shall at present
consider only one—the form of a wave is traced by the
electro-dynamograph :—an investigation which brings us
to the analysis of the wave-phases.

In Fig. 6 the continuous line b is the tracing of a
single wave obtained with the electro-dynamograph.
From it alone we already have evidence that the ascend-
ing phase is much more sudden than the descending
phase as also takes place in a muscular shock. We can

Fig. 4-

further theoretically complete the cune by taking into

account what we have learned by Guillemin's method in

the preceding paragraph about the duration of a wave.
All that is necessary is to produce downwards the two
ascending and descending lines till they intercept be-
tween them a distance equal to that which represents
(on the time-line) the duration of the whole wave. Thus
(Fig. 6) the pointed line a represents the actual position
of the axis of abscissas and that part of the tracing which
the instrument was unable to trace on account of its

insufficient sensibility.

It is true that this curve is only probable, but there

F1&6.

are great presumptions in favour of its reality. The
points of origin and termination can determine it expe-
rimentally, as we have seen done by Guillemin's method
(see 2).

We can now understand the reason of the special cha-
racteristics presented by currents induced in a secondary
coil by the waves of a torpedo discharge which have
been passed through an inducting coil. The phase of
sudden increase of each wave is alone capable of giving

birth to an inducted current. FRANCOIS Franck

{To be continued.)

GEOGRAPHICAL NOTES
At the meeting of the Geographical Society on Monday,

Sir H. Rawlinson read a paper. On the road to Merv^from
the Caspian. After some interesting remarks on the
comparative geography of the eastern shores of the Caspian
Sea, Sir Henry read some portion of the Russian letters
on the earlier stages of the road to Merv, of which a
summary appeared in our last issue, and afterivards gave
from Russian official documents an account of two
ancient cities, the probable relics of Khowrasmian times—
Mestorian, or Mestdovran, and Meshed. The former
in past ages was one of the most important cities of
Central Asia, if one may judge from the remarkable
aqueducts leading into it, which were the chief
arteries of an entire system of irrigation canals tho-
roughly watering the whole countrj', and from the
number of its buildings, the remains of which exist to
this day. The course of the aqueduct was explored by
General Lomakine's orders some two or three years ago,
and was traced to the Sumbar, a tributary of the Attrek,
a length of some sixty-five versts. The city of Mestorian
appears to have consisted of a citadel and of two other
mclosures with thick, high walls built of enormous bricks.
The mass of [the debris at the place is so extensive and
in such good preservation, that it would be possible, we

are told, to make use of it for building a large new town !

The bricks, it may be added, are stated to be as hard as
stone, and often carved and ornamented with friezes in

relief, arabesques, and well-executed inscriptions ; the

last are sometimes in various colours, illuminated with
flowers, and the letters about seven inches in height.

Five versts from Mestorian is another remarkable place,

known in the country as Meshed ; it is, strictly speak-

ing, an ancient necropolis. Here, according to report,

is an open coffer holding the sacred books, a hanging
lamp, and vases for ablutions, and although in a desert

place and wholly unprotected, no one dreams of touching

its contents. Sir Henry Rawlinson afterwards dealt at

some length with the geography of the country further to

the eastward, more especially with that on the northern
slopes of the Attock, which is inhabited by three divisions

of the Tekkd Turcoman tribes.

We regret to record the death, on Saturday afternoon,

at a comparatively early age, of Commander G. C.

Musters, so well known as the explorer of Patagonia. His
work, "At Home with the Patagonians," is at present the

best authority we have on this inhospitable country and
its people, and Mr. Musters, as readers of the work know,

obtained his information by living with the Patagonians

for many months as their " king," and it w^as only by a
ruse that he managed to get away from a people who
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tad learned to adore him. Mr. Musters was a fearless

explorer, and a man of unfailing tact and winning
Jioanners. Two or three years ago Mr. Musters returned

from Bolivia, with which little-known country he had
made a thorough acquaintance, and had, we believe, col-

lected material for an interesting work. He recently re-

<:eived the appointment of Consul at Mozambique, and
was to have left this month for his post, from which, he
was delighted to think, he would be able to do some valu-

able exploring work in the African interior. By his death
Her Majesty has lost a faithful and able servant, and
science an eager explorer. Musters was loved by every
one who had the pleasure of his acquaintance.

The prosecution of marine surveys on the coasts of
India has been for a long time much hampered by the

want of a proper surveying steamer, and we are glad to

learn from a Bombay paper that a new vessel—the Inves-

tigator—has just been launched, which will supply the

defect. The steamer is well provided with all the neces-

sary appliances for chart-making, deep-sea sounding, &c.

The November number of the Bulletin of the French
Geographical Society contains Dr. Jules Crevaux's account
of his exploration in the interior of French Guiana in

1877. Dr. Crevaux, with little assistance and in the face

of not a few difficulties, ascended the River Maroni, and
striking the River Yary, traced its course to its junction
with the Amazon. The two main results of his journey
are the crossing for the first time of the Tumuc-Humac
chain at the level of the sources of the Maroni, and the

discovery and complete delineation of the Yary, an im-
portant affluent of the Amazon. The Maroni he de-

scribes as a fine river of about 140 leagues in length, with
a breadth of 1,200 to 1,500 metres at 20 leagues above its

mouth, and from 400 to 500 at 90 leagues. The River
Yary, Dr. Crevaux considers as more important than the

Maroni ; it is 150 leagues long, and both rivers are much
obstructed by falls and cataracts. Dr. Crevaux gives

some very useful notes on the forests of Guiana and the
different species of trees which they contain. The highest

summits of the Tumuc-Humac range do not exceed 400
metres above sea-level. In summing up his observa-
tions on the geology of the region traversed, he says that

all the formations met with from- the i.outh of the Maroni
to that of the Yary have an ancient physiognomy. They
are mainly composed of schistose rocks which may be
divided into three systems, which are, in order of age

—

I. The gneiss of the mouth of the Maroni. 2. The schists

and mica schists of the middle course of the river. 3. The
ferruginous schists and quartzites of the Man-Bari and
the Yary ; these latter are very wide-spread. All these

are frequently traversed by granites and trachytes.

The possibility of water communication between the

Obi and the Yenissei seems to be more and more con-
firmed by further explorations. Baron Aminoff, after

having explored the water-parting between these rivers,

arrives at the conclusion that the hydraulic works which
would be necessary for the construction of a canal with

sluices would not present serious difficulties. The canal
would be very short, and the marshes at the sources of

the Kas and Yazevaya rivers afford a sufficient amount
of water.

The Golos of January 22 says it learns that authentic
inteUigence respecting Prof Nordenskjold's Arctic

expedition has been received from Baron Frederichs,

Governor-General of Eastern Siberia. According to

these advices the steamer Vega is ice-bound forty miles

from East Cape. The authorities at Jakutsk have been
instructed to inform the natives of the dangerous position

of the steamer, and to issue a general summons to the

people to render assistance to the expedition. At the
same time a special expedition has been organised which
will attempt to reach the Vega by a journey over the ice

with the aid of reindeers or dogs. Herr Sibiriakoff has
telegraphed to Baron Frederichs, asking him to send a
party to the assistance of the Swedish Expedition. He
has received a letter from Dr. Lindemann, of Bremen, in

which the former says that at the coast where the Vega
is believed to be lying there is a large native village, and
from this village the nearest post of white merchants is

distant only about 200 English miles, which may be tra-

versed in winter in three or four days.

A REPORT has been received of a journey by Mr. Baber
in the north-west of the Chinese province of Szuchuen.
The original intention was to examine, between Suchow
and Kiating, the River Tatu, which falls into the Yangtze-
Kiang, and then to cross the mountains from Kiating to

Fu-lin in long. 103°. At Fu-lin, however, Mr. Baber was
induced to extend his exertions into the country further

west, and he travelled onwards to a place called Tzu-Tati,

the head-quarters of a Sifan chief Here he heard of the

existence of a mountain path to Ta-chien-lu, the French
missionary station lying nearest to Tibet. After travelling

three days through pine forests, the mountain range was
crossed by a snowy pass, and on the northern slope yaks
were found grazing, and many slates, inscribed with

Sanskrit characters, were noticed. The appearance and
language of the people also pointed to the fact that

though Tibet proper is many hundred miles west of this

point, yet tribes of the Tibetan race and language extend
up to the banks of the Tatu River. This confirms the

views already expressed by Mr. T. T. Cooper and other

travellers.

The Japan Gazette translates an article of some
interest from the Osaka Nippo, on the subject of

Japanese relations with Corea. After commenting on
the progress made by Japan during the past few years,

the writer remarks that " the Coreans, on the contrary,

obstinately cling to the customs of Gio, Wu, and Shin,

three Chinese sages who lived 3,000 years ago, and they

believe their country is a part of Paradise, next in rank
to China, and that western countries are inhabited by
barbarians and savages." j

Count Wilczek and Lieut. Weyprecht intend to visit

the northern coast of Novaya Zemlya in the course of

this year, and will remain at that station for a twelve-

month in order to make a series of exact magnetic,

electric, hydrographical, and meteorological observa-

tions. The cost of the expedition will be defrayed by
Count Wilczek himself.

OUR ASTRONOMICAL COLUMN
The Variable-Star Algol.—Considering the long

period during which this star has been under observation,

and the many investigations which have been made with

the view to reduce its fluctuations of light within some
jaw, much interest attaches to a remark by Prof.

Winnecke that the times of minima of Algol in the last

year have fallen about one hour earlier than those

assigned in the ephemerides of variables published by
the Astronomische Gesellschaft. Dr. Julius Schmidt,

director of the Observatory at Athens, to whom we owe
the greater number of recent observations on this star,

has not yet made known his results for 1878, but we have

his determinations of the times of minima in 1875-76-77.

For comparison with them we may take the last formula

given by Prof. Schonfeld in his second catalogue of the

variable stars, which appeared in 1875, viz., for Paris

mean time :

—

Mitt. ... 1869, Nov. 9, 3I1. 39in. 34s, + 2d. 2oh. 4833. 53s'67 E.

The following are the differences from the observed

times of miniina, during the last six months of each year,

wherein the observations are most numerous :

—

I
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1875.

Aug. 20 ...

» 23 ...

Sept. 9 ...

I, 12 ...

'^ i:::
Nov. 20 ..

+ io*i
-29 -6

- 7-2

-15-8
+ 7-1

+ 17*2

-i5'i

1876
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inclination to refer locally restricted events to large

general causes.

Mr. Hyde Clarke, who was in the chair, drew attention

to the fact that it was by a paper of his thirty years ago
that public attention was first directed in what he might
term a scientific form to this periodicity. Prof. Stanley

Jevons, who was the great advocate for the application of

the sun-spot theory to commercial crises, had reproduced
the statements he made thirty years ago, and thus fresh

attention had been called to them. For his part, he was
no advocate for what was called the sun-spot theory, for

he believed the sun-spots had no direct bearing on the

periodicity of commercial crises, or upon the height of the

Nile ; but as what Dr. Mann had said might appear to

throw discredit on the periodicity of crises, he would
briefly revert to the facts to which he had formerly called

attention. He had then gone through the corn harvests,

as shown by the prices in England for the last 400 years,

for which data could be obtained, and his observations,
which had since been repeated by Prof. Jevons, gave a
series of facts over six centuries, showing that there was
a periodicity in the crops, and consequently in the com-
mercial phenomena dependent on them, of somewhere
about ten years. Prof. Jevons had fastened on to that

one fact, but had not referred to other observations he
had made, which gave the clue to the question Mr. Cobb
had raised, whether it was possible to predict these

periods. There was certainly, in a long period, a
periodicity of about ten years, and if you laid out a dia-

gram you would find this plainly shown, but yet in some
places the lines of dearth or plenty would seem to come
in the wrong place, and no one has yet been able to hit

on the true law. He had stated that, as far as he could

discover from the facts before him, there were, besides

the periods of ten years, other periods of about twenty-
six years, and likewise a period of about 104 years, and
the opinion he formed was that these longer periods inter-

fered with the shorter ones, and prevented any absolute

calculation as to the future. At the same time the ob-

servation of these phenomena was not by any means an
idle matter ; there was this practical lesson to be drawn
from it, that in periods of prosperity we must look forward

to a period of adversity and prepare for it. Therefore
the observation of Governments, and of the commercial
community and financial institutions should be directed

to these great phenomena of nature, which, after all, did

govern the individual operations of man.
And this is all we contend for. That there is a con-

nection between certain well-known cosmical phenomena,
centring in the sun-spot period, is admitted by all whose
researches give them a right to pronounce an opinion on

the subject. What is the exact nature of this connection

has yet to be discovered, though that we are on the road

to it every careful reader of Nature must admit. The
immense social and economical results depending on the

definite ascertainment of this connection make it the

bounden duty and the interest of civilised Governments to

do all in their power to further research in this direction,

and we have no doubt that when the full truth is known
it will be found that even the apparently capricious Nile

is obedient to influences that may be regarded as ulti-

mately cosmical.

NOTES
We are pleased to see a suggestion in the Midland Countus

Herald that in considering the arrangements for the restoration

of the Reference Library, recently almost destroyed by fire, the

authorities will not miss the opportunity they now have of sup-

plying an omission in the public institutions of Birmingham, by

organising a Natural History Museum, of equal value with the

Reference Library which they are doing their best to restore.

We heartily endorse this suggestion, and indeed it seems strange

that so energetic and intelligent a town as Birmingham, with one

of oiu: most enterprising Natural History Societies in its midst,

should not have had such an institution long ago. We are sure

the matter only needs to be properly brought before the authori-

ties and the citizens to have the blank speedily and properly

filled up.

Mr. John Sadler, so long assistant to Prof. Balfour, has

been appointed to succeed the late Mr. McNab as curator of the

Royal Botanic Gardens, Edinburgh.

It is expected that Russian Turkestan will be very well repre-

sented at the anthropological exhibition which will be opened

next summer at Moscow. We may already mention a very interest-

ing collection of some dozens of skulls, found at Samarkand and

belonging to a very remote epoch. A collection of dresses and

implements of the inhabitants of the Zarafshan valley will be

accompanied by a collection of ethnographic photographs ; and

among the inliabitants of this valley, the photographs and the

skulls from the Galchi tribe will probably draw the special atten-

tion of the scientific world. This tribe, which lives in the clefts

of the Hindu-Kush at the sources of Zarafshan river, differs from

all other Central Asian tribes, and is said to be the remnant of

the army of Alexander the Great ; indeed, its features are like

those of the Greeks ; but the tribe remains almost quite imex-

plored, because of their wildness and the insecurity of travel in

those regions. Altogether, the Zarafshan district sends to the

exhibition plenty of very valuable anthropological and ethnogra.

phical materials.

The unveiling of the Humboldt monument in Tower Grave

Park, St. Louis, U.S., took place on December 24 la>t. The
monument, as our readers will remember, is cast in bronze and

executed after the design of the eminent German sculptor, Herr

Ferdinand von Miller.

The Berlin Humboldt Academy, founded by the Scientific

Central Union of that city, was inaugurated on January 13 last.

The competitive examination held at the Paris Conservatoire

des Arts et Meders for the appointment of a Professor of Physics

and Meteorology to the National School of Agriculture is said

to have been very brilliant. It has ended by the appointment of

M. Duclaux, Professor to the Faculty of Lyons, who was trained

by M. Pasteur.

The Times Paris Correspondent telegraphs on January 24 that

the eruption of mud at the foot of Mount Etna was still going

on, but with varying intensity. For two days after the earth-

quake of the 24th ult. it was considerably stimulated, but it has

since slackened, and the mud is more watery. An area of 7,000

square metres is already covered.

A CORRESPONDENT of the Colonies and India, writing from

Wellington, New Zealand, on December 7, says that a most

important discovery of graphite has just been made in the

back portion of the province. The Colonial laboratoiy has

received specimens from boulders found in a creek, and these

prove to be the purest and most compact samples yet discovered

in the Colonies. The value of the discovery is enhanced by the

fact that the existence of coal in immediate proximity is thus

indicated. In another spot, between Westport and Keefton, an

extensive limestone cave has been discovered, and it is stated

that it is traversed by a creek yielding good payable gold. The

Geological Survey is being steadily pushed on, and Dr. Hector

is now attempting to work his way to Waikato, in order to

gather information as to the geology of that hitherto unexplored

region.

Messrs. Lechertier, Barbe, and Co., ofRegent Street, have

sent us a wonderful shilling moist colour-box, which, in utility

and the quality of the colours, surpasses anything we have seen.
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It is of japanned tin, can be put in the pocket, has every conveni-

ence for immediate use, and is altogether excellent and astonish-

ingly cheap. It is a pity that students of science generally don't

know how to use colours to give clearness to their note-books

and diagrams.

Mr. Bryce Wright has just issued a catalogue of his exten-

sive mineralogical, geological, conchological, and archaeological

specimens and collections, with several well-executed illustra-

tions. Those interested in the subjects mentioned would do well

to obtain a copy of the Catalogue.

Mr. Gower, an American, who has lectured in America with

Mr. Bell on the telephone, has realised an interesting improve-

ment on Bell's instrument. The new telephone differs mainly

in the form of the magnet, which has been calculated so pre-

cisely that the sounds can be heard at any distance from the

speaker in a large room. The telephonic current is so powerful

that the contact of a magnet can be worked by it, and a signal

given in a central telephonic office.

Herr Petzold, of Vienna, sends us several specimens of

insects preserved apparently in Canada balsam and mounted on
microscopic slides, which surpass in several respects anything of

the kind we have seen. Herr Fetzold informs us that for years

he has been working to de^ise some means of preserving insects

and other small animals in such a way as to prevent their being

injured by accident or by any of the numerous enemies of

museum collections. By a process of mummification, and in-

closure in a transparent material he seems to us to have succeeded.

The specimens sent can be clearly seen, are natural and life-

like in appearance, and completely protected from all atmospheric

influences.

The fall of sleet which occurred in Central France on
January 23 was so terrific that an immense number of large

branches were broken by the weight of icicles adhering to the

leaves. Almost all telegraphic communication between Paris

and Central or Southern France was interrupted by the breaking
of the telegraphic wires. The messages from Paris to Mar-
seilles were sent vi& London, Lisbon, and Malta. This state of

things, which had been anticipated by EUctricite, raised a
number of angry remarks from the principal papers. It is very

likely that the German system of entombing the wires of the

large lines will be resorted to, and special credits asked from the

Chamber of Deputies next session.

The Postal Microscopical Society is not, as its name would
seem to imply, a Microscopical Society for Post Office officials.

It embraces a much wider constituency, being commensurate
(potentially) with the area of the kingdom embraced by our
postal service. It is, in short, an association for the distribution
by post of microscopical slides among its members, with facilities

for these members making remarks on the slides they receive.

From the Report of the fifth annual meeting we see the Society
has many members over England, that the organisation is

excellent, and works well. Several improvements are contem-
plated in the sphere of this Society. In consequence of a number
of medical men having recently joined the Society, it has been
arranged to circulate a special series of histo- and pathological
slides. These special slides will circulate almost exclusively
amongst the medical members, in addition to the usual fort-

nightly box of slides which goes the whole circuit of the Society,
whether members are medical or otherwise. It is also proposed
at the request of many members, to circulate a series of slides
devoted to botanical subjects ; these, after going the round of the
contributors, it is proposed should go the whole circuit of the
members. Those desiring to join the Society should apply to
Mr Alfred AUen, i, Cambridge Place, Bath.

An occasional correspondent of the Daily Press of Hongkong,

gives a somewhat melancholy account of the condition of affairs

in Formosa, where it was hoped that the Chinese were showing

signs of progress. The Woosung Railway plant, he says,

continues to generate rust, the dredger so lu-gently needed has not

been ordered, and the scheme for introducing Swatow coolie

emigrants has fallen through. The accounts of the Kelung

Colliery are not hopeful, sickness ha\'ing prostrated European

and native miners alike ; in the petroleum region, too, all the

members of the exploring party are reported to be laid up with

fever. What is worse, however, in that quarter, is, the boring rod

has snapped low down, and the American experts are said to

have spent three weeks in a vain endeavour to connect it again.

The only favourable item of news is that there is every prospect

of a large sugar-crop in the south of the island.

A CONTEMPORARY in China states that petroleum is obtain-

able at several places in both North and South Formosa.

Some time back a large spring was discovered in the hills to the

south-east of the Port of Owlan, in about 24° 30' N. lat. and
121° E. long'. The principal spring is situated close to the

Owlan River, at the foot of a hill. At certain times of the year

the river overflows into this spring, and the oil is carried away

down the stream. When the discovery of this well was made,

the oil could be tasted in the water some distance off. On ex-

ploring the hills behind the spring, large fire-holes were found,

and a small spring was met with on the top of a high hill. The
lofty ranges of hills to the east of the petroleimi vaUey have

been explored to some extent, and in almost every range were

found evidences of the existence of coal, but none of the veins

or seams are being worked.

We have received the first two numbers of the Italian La
Natura, a weekly scientific journal, which we understand is the

new form of VElettricila, founded some time since. La Natura

is mainly devoted to the physical sciences, and, judging from the

first two numbers, is likely to take a creditable place among its

scientific contemporaries. In the first number Prof. Schiaparelli

writes on the Pertiu-bations communicated by Jupiter to Brorsen's

comet in 1872, and in the second number on Recent Researches

on the Topography and Physical Constitution of the Moon.

There are several other good papers relating both to Italian and

to foreign science.

Revue d''Hygiene et de Police Sanitaire is the title of a new
sanitary monthly edited by Prof. E. Vallin and published by
Masson of Paris.

The Annuaire of the Bureau des Longitudes for 1879 con-

tains as usual a great mass of useful and well-digested informa-

tion. It contains an interesting paper by Dr. Janssen on Recent

Advances in Solar Physics.

We are glad to learn from the Royal Gazette of British

Guiana that a Bird Ordinance has been promulgated in that

colony, which is likely to prevent the stamping out of birds

whose feathers are so eagerly sought after by ladies to add to

their charms.

We have received the first number of the Revue Mycohgique, a

three-weekly journal devoted to the subject of fungi, and edited

by M. C. Roumeguere. The Paris publishers are Bailliere and

Sons.

Ik the course of a recent excavation for a railway from Persan

to NeuUly-en-TheUe, in the north of France, a field has been

cut, which contains numerous sepultures, and was probably used

as a cemetery at some early period. Nearly all the tombs (M.

Millet tells us, in La Nature) are of hard stone and composed of

two pieces (exceptibnally three), with transverse joints, and the

cover generally a single piece. One tomb is made of plaster.
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Various objects have been met with, arms and armour, vases,

ceramics, &c., and in one tomb, it is said, a warrior has

been discovered fully equipped, and in such preservation that

the beard was intact. M. Millet recalls the fact that in the

invasion of Gaul by Julius C.xsar, there was a camp of great

importance on the plateau above Gouvieux, some ten kilom. from

the place of excavation, and on the route from Chantilly to

Persan ; the place is still known as Caesar's Camp. Numerous
battles took place in the valley of the Oise, as is attested by the

medals, coins, &c., often found by farmers in that region. One
of these combats was so murderous that the place where it was
probably fought bears the name of Pres de tuerie ; it is at the foot

of Beaumont-sur-Oise. The 'excavations referred to are still in

progress, and will doubtless be watched with interest.

The annual general meeting of the Manchester Field Natu-

ralists' and Archaeologists' Society was held on the 2ist inst.,

Mr. John Angell, F.C.S., vice-president, in the chair. Mr.

Alfred Griffiths, secretary, read the report for the past year,

which stated that 1878 had been devoted to the aims of the

Society, with an average success. Mr. Angell gave an address

on the science of 1878, in which he reviewed, in an intelligent

and appreciative manner, some of the main scientific points of

interest dm-ing the past year.

The Geological " Landesanstalt " and Mining 'Academy at

Berlin has recently been considerably enlarged. The institution

has moved into new buildings which have just been completed,

and which contain a rich collection of maps, minerals, rocks,

fossils, &c., besides a large library and laboratories for geological,

analytical, metallurgical, and technological work.

The existence of a subterranean oak forest in the neighbour-

hood of Rotenburg, Prussia, was proved last summer by the

State geologist of that district. Dr. Moesta, of Marburg. The
investigations of this gentleman have shown that in the plain

of the Fulda valley an oak forest lies buried at a depth of

some two or three metres, the origin of which dates back to

the tertiary period perhaps, and of which the river Fulda

has laid bare many traces by erosion. The wood of the

oak trees thus brought to light has by the long action of the

water been stained quite black, but still retains considerable

firmness. The size of the trees is very considerable, and it

remains yet to be proved whether they belong to the same family

as the oaks now existing.

A German paper states that a descendant of the great

Copernicus is living now at a small town of Posen, exercising

the calling of shoemaker. It is known that Copernicus was a

canon of the chapter of Frauenburg, and must bejupposed to

have died without leaving any issue. It has been said that his

true son was Kepler, and that in his turn Kepler was the scien-

tific father of Newton.

The additions to the Zoological Society's Gardens during the

past week include an Entellus Monkey {Semnopithecus entellus)

from India, presented by Mr. J. Mills, R.H.A. ; two Prairie

Marmots {Cynomys hidovictanus) from North America, pre-

sented by Miss Agneta B. Dykes ; four Common Gulls {Larus

cand), a Common Widgeon {Mareca penelope), four Grey Plovers

(Squatareola helveticd), three Knots [Tringa canuius), a Dunlin

( Tringa cinclus), European, presented by Mr. F. Cresswell ; a

Blue and Yellow Macaw (Ara araraund) from South America,

presented by F. G. J. Lillingston, Lieut. R.N. ; two Coypu

Rats (Myopotamus coypu), a Brown Coati {Nasua nasicd), a

Chilian Sea Eagle {Geranoactus melanoleucus), a Dinca Finch

(Dinca grised), two Saira Tanagers {Pyranga saird), two Dark

Green Maize Eaters (Psmdoleistes virescens), two Blue-bearded

Jays [Cyanocorax cyanopogon) from Buenos Ayres, two Garden's

Night Herons {Nycticorax gardtni), zn Ariel Toucan {Jiam-

phastos ariel), a White-bellied Thrush (Turdus albivmtrL) from
Bahia, a Great Frigate Bird (Fregata aquild) from Pernambuco,
a Brazilian Blue Grosbeak (Guiraca cyaned) from Mexico, pur-
chased ; two C-avoing'?, OciodoxiS {Octodon cumingi) from Chili,

deposited.

EARLY EXPERIMENTS ON THE CONDUC-
TION OF ELECTRICITY BY SUBMARINE
WIRES FOR ILLUMINATING DISTANT
PLACES AND PROPOSALS FOR THE DIVI-
SION OF THE LIGHT INTO SEPARATE
LIGHTS

T DO not profess to be acquainted with the means which have
-* been recently employed for conveying electricity to illuminate
places at a distance or for sub-dividing the electric light, nor is

it with the slightest wish to derogate from the merit of recent
inventors that I now submit a few facts as to earlier labours in
the same field which may perhaps be interesting to the readers
of Nature.
So far as I know, the first suggestion of communicating elec-

tricity for lighting purposes to distant places was in the fourth
volume of the Trans. Roy. Scott. Soc. of Arts, vol. iv., 1854.
In describing the apparent light on a sunken reef in the sea at

the entrance of Stornoway Loch, which was lighted in 185 1, I

stated that "it occurred to me that in some cases gas-pipes
might be laid or even submarine wires, so as to illuminate a
lantern placed on a beacon or buoy" I did not, however, con-
sider it safe, "at least in the present state of our knowledge,"
to adopt either of these plans; but gave the preference to an
apparent light illuminated by a beam of rays projected from a
lens placed on the shore at a distance of 530 feet from the sunk
rock, which plan has been in use since 1851.

In 1852, and therefore not long after the erection of the
Stornoway light, Admiral Sheringham used electricity for pro-
ducing heat for the purpose of igniting gas at a buoy.
My friend, Mr. Alan Brebner, C.E., suggested, as referred to

in Messrs. Stevenson's Report on the electric light in 1865, that

the lighthouses of Scotland might be illuminated from one great

central station.

In 1865 I made experiments for the Commissioners of Northern
Lighthouses with the sanction of the Board of Trade, on lighting

beacons by submarine wires, and on the suggestion of my friend,

Prof. Swan, increased the flashes by combining a Leyden jar

with an induction coil. On January 13, 1866, I communicated
to the Secretary of the Roy. Scott. Society of Arts that the
induction spark placed in the focus of lighthouse apparatus gave
in all respects satisfactory results at the distance of half a mile,

which, owing to intervening objects, was the greatest distance

from which it could be seen. The primary current was also

kept for a week passing continuously night and day, through
800 feet of wire without any sensible waste of the platinum
electrodes. I next attempted to pass the current through a cable

under the sea, tut without success, when Messrs. Stevenson
applied to Dr. Siemens for his assistance in the matter, and he
recommended an electro-magnet on the beacon with a contact

lever actuated by the armature of the electro-magnet in the

manner of a Neft's hammer. The luminous effect was increased

by the deflagration of mercury. This plan, as tried at Granton
Harbour, was quite successful ; but the products of combustion
were deposited on the optical apparatus, and some mechanical
difficulties interfered with its continuous working.

Being thus thrown back on the old plan of the induction spark,

I was enabled to overcome the difficulties by the following expe-

dients :—Mr. Brebner suggested placing the induction coils with

condensers close to the optical apparatus on the beacon and the

battery and contact breaker on the shore, so as to pass only the

primary ciu-rent through the cable. Mr. Hart, electrician, also

designed an improved break for the purpose, and Prof. Tait

recommended the enlargement of the earth terminals. By these

arrangements the current was passed successfully under the sea.

The experiment was repeated at Granton, at the request of the

Trinity House of London, in presence of Captains Fenwick and
Nisbet, and Mr. Douglass, the engineer, accompanied by Mr.
Farrer and Mr. Shaw Lefevre of the Board of Trade.i The
distance between the battery and break on Granton Pier and the

induction coils and optical apparatus on Newhaven Pier is

^ " Propcsak for the Illumination of Beacons and Buoys," by T. Steven-

sen, p. 14. (Edinburgh: A. and C. Black, 1870.)
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upwards of half a mile, but the actual length of wire which was
submei^ed, and through which the current passed, was upwards
of a mile. The spark was about \ inch in length, bluish white

in colour, and very striking and interesting in effect. It was
placed in the focus of a holophotalised parabolic reflector.

At the same time in order to ascertain if by means of a single

battery under the charge of one keeper a succession of flashes

could be produced and a string of isolated dangers illuaiinated,

the light was sub-divided first into two separate flashes and
afterwards into six different sparks. The separate lights were
quite satisfactory, though they were not as might have been ex-

pected of the same power as the original single one. But as the

separate sparks were very close to each other this cannot, I pre-

sume, be held to be a proper sub-division of the light.

In 1867, at the British Association at Dundee, I suggested

that the " effect of the light might be also increased without using

additional cells if the same current could be again utilised so as

to generate a second spark in the same focu^. This was pro-

posed to be done by ' using additional coils ' for the same focus

or separate sparks in the foci of separate reflectors.^ I also

added that the "time is perhaps not far distant when the

beacons and buoys in such a navigation as the entrance to Liver-

pool may be lit up by submarine conduction from a central

station on either shore, while the whole management may be
trusted to the charge of one or two light-keepers." ^

I may add that similar trials were made with Wilde's electro-

magnetic machine, which gave a light of much greater volume
and power. The electrodes employed in all the;e experiments
were made of platinum, but several other metals were experi-

mented with, and of all that were tried bisnuth was found to

give the brightest light.^

A committee of the Scottish Society of Arts, consisting of Dr.
Ferguson, convener, Dr. Lees, and the late Dr. Strethili Wright
reported in the following lerms :

—"The peculiar character of

the light, which is flickering, though continuous, is well marked
and would be easily understood. So far as Mr. Stevenson's
experiments go, they seem to prove the practicability of his pro-

posal, and your committee do not anticipate any serious obstacle

to its realisation." Thomas Stevenson
Edinburgh

UNDERGROUND TEMPERA TURE *

T~~iR. STAPFF has continued his observations of the tempera-
^-^ ture in the St. Gothard Tunnel, and has contributed to

the Swiss Natural History Society a paper ^ of fifty-six quarto
pages, embodying the results.

The following is his description (pp. 26, 27), of the mode ot

observing the temperature of the rocks in the tunnel :

—

"The exact determination of the temperature of the rocks in

the tunnel formerly occasioned a notable expenditure of time and
money. At first thermometers about a metre long (made by J.
Goldschmid, of Zurich) were employed for this purpose ; their

tubes being cemented into a wooden cylinder, so that only the

bulb (surrounded by a perforated steel cap) projected below, and
the scale (extending from 15" to 30° C.) above. Tallow was
poured round the wooden cylinder, and the whole thermometer
was then thrust into a bore-hole a metre deep, so that only the
scale projected, from which readings were taken from time to
time until the temperature became constant. The final reading
had to be corrected not only for rise of zero but also for the
temperature of the quicksilver in the thermometer tube which
extends from the opening to the bottom of the bore-hole.
Another very notable correciion was required for the more or less

oblique position of the thermometer ; for -the hydrostatic pres-
sure of the quicksilver presses out the glass bulb so far that with-
out change of temperature the long thermometer reads from cP'^
to i°"o less in the vertical than in the horizontal position.

'

' After about from three to ten days, the reading of a ther-
mometer luted into a bore-hole ceased to alter.

"Separate trials with thermometers of similar construction,
but different length, showed, moreover, that, after months, the
temperature of the rock at about a metre deep was still un-

» British Association Reports, 1S67. 2 /HJ,
3 " Proposals f..r the Illumination of Beacons and Buo\-s." dd ii-i«

(Edinburgh: A. and C. Black.) ' ^^' * ''

* Eleventh Report of the Bntish Association Underground Temperature
Committee, by Prof. Everett.

5 " Studien fiber die Warmevertheilung ira Gotthard," i Theil. " Der
5chweiierischen naturforschenden Geselkchaft lu ihrer sechzigsten Tahres-
versammlung in Bex gewldmet," von F. M. Stapff. Bern, 1877

changed. This is obviously owing to the small difference of
temperature between the rock and the surrounding air.

" From the observations at No. 8 and No. 15, in Table III.,

it is seen that the temperature at the bottom of the bore-hole
was sometimes a little lower and sometimes a little higher than
nearer its mouth.

" This mode of observing gave correct results, but was labo-

rious and costly, not only on account of the necessity of making
special bore-holes for the purpose, but because almost every
experiment cost a thermometer. The projecting end was often
maliciously broken off, and on account of the swelling of the
wooden case it almost never happened that at the end of an
experiment a thermometer was drawn out again uninjured.

" Hermann and Pfister remedied this latter evil by surrounding
the thermometer-tube from the bulb to the scale, with a glass

case, and this with a steel jacket. This arrangement, however,
involves not only conduction through the steel, but also continual

interchange of heat by currents of air in the glass case, from the

mouth to the bottom of the hole. For these reasons the obser-

vations made with these thermometers could not be employed
without intricate corrections.

"Later I tried a Thomson's maximum thermometer,^ kindly
placed at my disposal by Prof. Everett, which (after previous
strong cooling) was left for several days at the bottom of the

bore-hole, closed air-tight. The results agreed with those
obtained by other methods ; but who can guarantee that the
higher temperature prevailing in a newly-bored hole is always
just so much depressed by the cold mass of the thermometer and
its copper case, that the rock-temperature alone determines the
final indication of the maximum Uiermometer ?

"This consideration induced me to employ for rock-tempera-
ture observations (and they also serve for air and water observa-
tions), the above-mentioned short thermometers with instdated

bulbs, the first of which Prof. Everett caused to be made by
Negretti and Zambra for this express purpose. These thermo-
meters, inclosed in a metal box provided with a handle, are
thrust to the bottom of the bore-hole, which is at least a metre
deep. To the handle is fastened a strong cord reaching to the
mouth of the hole, by which it can be drawn out again at the
end of the trial. The borehole, from the thermometer to the
mouth, is stopped with greased rag or other similar material, as

air-tight as possible. After two or three days, the thermometers
have usually assumed the temperature of the surrounding rock,
that is to say, their reading has ceased to alter. The insulation

of the quicksilver prevents alterations during the drawing-out
and reading of the thermometer. The correctness of the result

is in no way prejudiced by sediment from the boring which may
yet remain in the hole. The pouring in of some water may even
be useful in accelerating the experiment. Wet bore-holes with
standing-water are, however, to be avoided, because rock-
temperature and water-temperature are not identical,

" In the manner last described, at every available opportunity,
that is to say, when the work of the tunnel is from any cause
compelled to cease for a few days, rock-temperature observa-
tions are now instituted in bore-holes ready to our hand. The
observations are simple, give exact results if taken with proper
precaution and sufficient duration of the experiment, and cause
no further expense, since the thermometers, being sunk in the
rock, are secured against wanton inji'ry, and there are always
bore-holes available."

Dr. Stapff further states by letter that the two original ther-

mometers supplied by Negretti and Zambra having been broken,
he has had others made, in which he has intrc^uced the im-
provement of hermetically sealing the outer glass case, instead
of closing it with a waxed cork, which gradually admitted
moisture.

In the Report for 1876 an account was given of the observa-
tions of Herr Dunker in a bore about 4,000 feet deep at Speren-
berg, and allusion was made to the undue weight which had
been attached by some m riters to the empirical formula in which
Herr Dunker sums up his observations ; a formula which indi-

cates a retarded rate of increase, and, if extended to greater

depths, leads to the conclusion that the temperature reaches its

maximum at the depth of about a mile.

A discussion has been carried on in Germany on this subject,*

' It was one of the' protected N'egretti maximum thennometers constructed
for the Committee.

^ See papers by Mohr, Heinrich (two papers), Dunker, and Hottetu-oth,
in the " Neues Jahrbuch " for 1875, 1876, and 1877: by Braans, in the
" Zeltschrift fur die ge^ammten Naturwissenschaften, " 1874, p. 483; and by
Hann, in the "Zeitschrift der osterreichischenj Gesellschaft fflr Meteoro-
logie," 1878, p. 17.
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chiefly in the " Neues Jahrbuch fiir Mineralogie," &c., and the

best authorities seem to be unanimous in rejecting the hypothesis

of a retarded rate of increase in the earth's surface as unwar-
ranted, either by the Sperenberg observations or any others.

Herr Dunker himself concurs in this opinion. Dr. Stapff also,

though some of his own empirical formula; indicate a retarded

rate of increase, writes to Prof. Everett in the following terms :

—

"As to my formulas, I beg you to remember that they are not
constructed for expressing laws of Nature. They simply are

made for facilitating the view over a heap of figures and data of

observation. And generally I beg you to be sure that those

formulas, in my mind, cannot express any law for the increase

of warmth at greater depths than those in which the tunnel

observations were made. The formulas give good means for

eliminating empirically some of the influences of the shape of
surface which occur in the profile of the mountain.

"

Mr. W. Galloway, one of H.M. Inspectors of Mine?, has
taken observations in Fowler's Colliery, Pontypridd, South
Wales, The shaft is 846 feet deep, and the air current down it

amounts to between 20,000 and 30,000 cubic feet per minute.
In order to determine the normal temperature of the coal, a

hole 1 2 inch in diameter was bored in the side of a narrow place

that was being rapidly driven in the solid coal. The hole was
bored in the very face, to the depth of 4 feet. The thermo-
meter (one of the committee's slow-action non-registering instru-

ments) was placed at the inner end ; then a wooden cylinder of

nearly the same diameter as the bore -hole, and 9 inches long,

was pushed in until it came in contact with the copper case of

the thermometer ; and lastly a wooden plug, wrapped round
with cloth, was diiven firmly into the mouth of the hole. The
thermometer was at 58° F. when it was put into the hole, and
after remaining there from 2 P.M. on August 25, 1876, to 3.45
P.M. on the following day, it stood at 62°* 7, There was no
water whatever in the hole, and the depth below the surface of
the ground was 855 feet.

The circumstances of this observation seem to preclude any
considerable disturbance of the normal temperature ; and com-
bining it with the mean annual temperature at the surface, which
is said to be 5i°"5, we have an increase of ii°'2 F. in 855 feet

;

which is at the rate of 1° F. for 76 feet.

Two other observations were taken in other parts of the mine.
They are not directly available for the purposes of the Com-
mittee, but were intended to test the influence of air-currents on
the temperature of the coal ; and they show variations of 2° or

3°, according to the season of the year.

Observations are being taken for the Committee by Mr, G. F,
Deacon, Borough Engineer of Liverpool, in a bore which has
attained the depth of 1,004 f^^^ i"^ connection with the

Liverpool Waterworks at Bootle.

The temperature at this depth is 58°* I. The observation

nearest the surface was at the depth of 226 feet, the temperature
at this depth being 52°. We have here a difference of 6''*i, in

778 feet, which is at the rate of 1° for 128 feet, and the same
rate is approximately maintained throughout the descent. For
instance, at 750 feet, the temperature was 56°, which gives 1°

for 131 feet by comparison with the depth of 226 feet, and 1°

for 121 feet by comparison with the bottom.
The bore is 24 inches in diameter, and the observations were

taken with a protected Phillips's maximum thermometer every

Monday morning. The operation of boring was continued up
to twelve o'clock on Saturday night, and was not resumed till

the temperature had been taken on the following Monday, The
time that the thermometer remained at the bottom was not less

than a quarter of an hour, and ^^as sometimes half an hour.

The rock-formation consists of the pebble beds of the Bunter
or lower trias, and most of it is described as hard, close-grained,

and compact. The speed of boring is indicated by the dates of

the obser\'ations at 226 and 1,004 feet, the former being

November 12, 1S77, and the latter August 12, 1878, A month
was lost by the jamming of the drilling tool, in May and June,

1878, when a depth of about 890 feet had been attained.

The depth from the surface of the ground to the'surface of the

water in the bore has gradually decreased from 66 feet, when
the bore was at 318 feet, to 52 feet, when the bore was at 800
feet, and to 5ri feet, at the present depth. It would thus

appear that the inflow of water from below has increased with

the depth attained. There is a slow percolation from the upper
part of the water-column to an underground reservoir near at

hand, the top of the water-column being considerably higher
than the top of the water in the reservoir. Mr. Deacon remarks

that the slow upward flow v^hich supplies the water for this

gradual discharge is favourable to the accuracy of the observa-
tions (which have always been taken at the bottom), liy checking
the tendency of the colder and heavier upper water to descena
and mix with the lower. As bearing on the subject of the dis-

turbance of temperature by the stirring of the water in boring,

as well as by the generation of heat in the concussions of the

tool, it may be mentioned that the last observation before the

month's interruption by the jamming of the tool was 57°'5> ^*

886 feet, and the first observation after the extraction of the tool

was 57°'o, at 898 '6 feet, the former being on May 20, and the

latter on July i. The smallness of the difference bet\N een these

two temperatures seems to indicate smallness of disturbance by
the action of the tool.

It appears from these various circumstances that the observa-

tions are entitled to considerable weight, and that the rate of

increase of temperature downwards at Liverpool is exceptionally

slow. It will be remembered that the rate found by Mr. Fair-

bairn, at Dukinfield Colliery, in the adjacent county (Cheshire),

was also very slow, though not nearly so slow as that indicated

by these Liverpool observations. — (See our Report in the

volume for 1870),

Mr. E, Wethered, of Weston, near Bath, has also commenced
observations in a colliery in that neighbourhood, Mr, J Merri-

vale, of Nedderton, near Morpeth, has received a thermometer

for observations in a colliery. Mr. J. T. Boot, of Huck-
nall, near Mansfield, has received a second thermometer (in

place of a broken one) for observations in a deep bore, and
Mr, Rowland Gascoigne, of the same town, has received one for a|

a similar purpose, I
In the eleven years which have elapsed since the appointment ™

of this Committee a large amount of useful work has been done,

by methods of observation not requiring any elaborate or

expensive appliances, or any special training on the part of the

observers.

Two difficulties are encountered in investigating underground

temperature. We have to contrive instruments which shall

truly indicate the temperature at the point of observation, and

we have further to insure that this temperature shall be the same

at the time of observation as it was before the locality was arti-

ficially disturbed.

As regards the first of these difficulties the Committee have

been completely successful, and have largely increased the

resources at the command of observers.

But in regard to the second difficulty the same amount of

success has not been attained. The circulation of water in bore-

holes and of air in mines are distvirbing elements difficult to deal

with. Even such firm plugging as was employed to isolate por-

tions of the water-column in the great bore at Sperenberg cannot

altogether remove the error arising from convective disturbance ;

for the long-continued presence of water at a temperature dif-

ferent from that proper to the depth affects the temperature of

the surrounding rocks, and the temporaiy isolation of a short

column would not abolish this source of error, even if the plugs

themselves were impervious to conduction and convection.

After the experience which has now been gained of rough and

ready methods, it is time to consider the propriety of resorting

to a more special method, which has been more than once

suggested, but has hitherto teen postponed on account of the

additional labour and skill which would be requisite for carrying

it out.

There can be no doubt that the surest way to bring any point

of a boring to its original temperature is to fill up the bore, and

reduce it as nearly as possible to its original condition. Several

instruments have been contrived which, when buried in the

earth, with wires coming from them to the surface, admit of

having their temperature observed by electrical means.

One of these is Siemens' resistance thermometer, another is

Wheatstone's telegraphic thermometer, of which a description

will be found in the Report of the Dundee Meeting of the

British Association ; another is Becquerel's thermo-electric appa-

ratus, which has been employed by its inventor and his son and

grandson for some forty years. It is described in the following

terms in the first Report of this Committee (1868) :

—

" The thermo-electric method might also be followed with ^_
great advantage. Two wires, one of iron and the other of ^H
copper, insulated by gutta-percha or some other covering, as in ^V
submarine cables, and connected at their ends, might be let

down so as to bring their lower junction to the point where the

temperature is to be taken, their upper junction being immersed
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in a basin of water, and the circuit completed through a galva-

nometer. The temperature of the water in the basin might then

be altered till the galvanometer gave zero indication."

Sir Wm. Thomson now adds the recommendation that, in

carrying out this method, the two wires, each well covered with

gutta-percha, should be twisted together ; that the wires should

be stout and as homogeneous as possible throughout, and that a

piece of stout copper tube should be attached to the lower junc-

tion, this tube being uncovered and in close contact with the

earth all round, its purpose being to insure that the junction

takes the proper temperature.

It would probably be desirable, in filling up the bore, to mix
clay with the original material to render it watertight, for it

would be impossible to render the filling of the bore as compact
as the surrounding rock.

Several pairs of wires would be buried in the same bore, with
their lower junctions at different carefully-measured depths.

The upper junctions would be kept in a room pro%'ided with a
steady table for a mirror-galvanometer.

THE RAINFALL OF THE WORLD"-
I. T^HE pamphlet referred to below embodies the outline of

-• an attempt to bring into harmony the disconnected,

and in some cases apparentiy irreconcilable results that have

hitherto attended comparisons of terrestrial rainfall and sun-spot

variations. It relates, therefore, to the entire rainfall system of

the globe.

2. The plan by which it is thought this object will be best

attained is one which divides the world into a number of rain-

fall zones where either d. priori considerations or actual expe-

rience would lead us to expect typical changes in the effects of a

recurring secular variation in solar radiated heat upon the rain-

fall ; it being immaterial as far as regards the practical advan-

tages secured by this method of hyeto-graphical subdivision,

whether the solar radiation be ultimately foimd to vary directly

or inversely with the sun-spots.

3. The way in which typical changes may arise in different

paits of the earth from the effects of an assumed recurring

secular change in solar radiated heat, is sho^vn by a reference to

the general scheme of atmospheric cu-culation in conjunction

with the two leading factors of variability, viz., season and
latitude.

4. A consideration of these points leads the author to divide

the world into five zones, which either theoretically might, or are

actually known to, involve some typical change in the secular

variation of the rainfall either of one season or the whole year.

5. Partly to illustrate this mode of subdivision by applying a
reasonable working hypothesis, and partly in the absence of

absolutely conclusive e\'idence in its favour, by exhibiting the

harmony of existing facts with the conditions theoretically

deduced fi-om it, to promote its ultimate adoption, the theory

of the inverse variation of solar radiated heat ^vith the sun-spots

is assumed throughout.

6. It is also shown in the Introduction that we have a good
deal of evidence in favour of the same theory, botli <J priori,

fi-om a consideration of the principle of conservation of energy

as applied to the sun, as well as indirect, from the residts of

thermometrical observations.

7. In applying this hypothesis to determine the rainfall varia-

tion, account is mainly taken of the direct relation between wind
velocity and temperature, the secular changes in solar radiation

being assumed to cause similar effective secular changes in the

velocity of the larger atmospheric convection currents.

8. An induction from Messrs. Blanford and Eliot's theory of
cyclone-generation is then made use of, in combination with the
preceding hypothesis, from which it appears that while, owing
to the diminished solar temperature, evaporation might be
lessened in the tropics at the epoch of maximum sun-spot, the
diminished carrying power of the wind (by which the prevalence
of cyclones at this epoch would be accounted for, according to

Blanford and Eliot's theory) might allow of greater precipitation

near the place of evaporation, and therefore of a generally heavier
rainfall in these regions. At the opposite epoch, on the other
hand, the increased velocity of the wind woiUd probably cause a
wider distribution of tropical vapour, and therefore in combina-
tion with the direct effects of the assumed increase in solar

* The Rainfall of the World in Connection with the Eleven-Year Period
o{ Sun-spots. With an Introduction and Appendix. By E. D. Archibald,
Professor of Mathematics in the Patna College. (Calcutta and London:
Thacker and Co. 1878.)

radiation at the same epoch give rise to a deficiency of rain ia
parts, more especially those in which the local coniitions
normally tend to produce aridity.

9. These hypothetical results are then shown to approxi-
mately agree with the actual results of observations recorded in
these regions.

10. It is next shown that the effects of the assumed secidar
change in the velocity of the anti-trade (the prevailing wind of
the temperate zone) should differ considerably from those in the
case of the monsoons and trades of the tropics, an increased
velocity in the case of the anti-trade causing a greater quantity
of tropical vapour to be conveyed to the temperate regions, and
consequently a greater degree of humidity to ensue there. When,
therefore, the direct effects of the assumed increase of solar
heat at such an epoch are at a minimum, that is to say, in the
'ddnter, the relative humidity, and consequently the rainfall,

should be iiureased. It is also evident that such an effect

should be most conspicuously felt in those regions where rain
falls only in the winter, and is due to the descent of the anti-

trade.

11. The occurrence of this inverse variation in the zone of
winter rains, which in the case of the Mediterranean stations

(Zeitschriftfiir Altteorologie, Band viii. No. 6), had hitherto been
deemed unfavourable to Messrs. Lockyer and Meldrum's gene-
ralisation regarding the direct variation of terrestrial rainfall with
the sun-spots, is also shown to be visible in the winter rainfall

of Northern India, and the rainfalls of Jerusalem and California,

thereby affording some preliminary support to the notion that it

holds over a still wider extent of the globe where the rain falls

mostly during the ^Tinte^.

12. The attempt is then made to show that while the direct

effects of the secular change in the sun's heat over extra-tropical

continents may, during the summer, operate so far as to destroy
the indirect effects produced by the corresponding variations in

the strength of the anti-trade, and as Dr. Hahn has shown in

the case of the summer rainfalls of several stations in Central
Europe, actually cause a direct variation with the sim-spots,

there are, as there should be, in accordance with the hypothesis,

some preliminary indications of an inverse variation of that

proportion of the total which falls during the winter months
alone, even in those places where the rain falls throughout the
year. This fact, then, would imply that a change of season
causes a change of type in the character of the variation, so
that in order to render the variations distinctly apparent we
should compare the winter and summer falls separately. It

may also be inferred that the quality of the variation in the
total annual fall will depend on the preponderance of the simi-

mer or winter falls respectively, which fact may help to account
for the numerous anomalies noticed by those who have hitherto

compared the total annual falls of places in the temperate zone
with sun-spots.

13. It is finally inferred in the appendix, as a direct result of
the hypothesis assumed throughout, that the winter gales of the
temperate zone and the cyclones of the tropics should bear a
complementary relation to each other, the former being most
frequent about the time of minimum, and the latter abeut that

of maximum, sun-spot. Some evidence in favour of this notion
was recently communicated to Nature by Mr. S. A. Hill
(vol. xviii. p. 616).

14. The pamphlet is intended by the author to be considered
as merely tentative, and not by any means conclusive. It is the
method of division into zones and the separate comparison of
seasonal falls, rather than the accordance of data with theo-

retical deductions, to which he desires to give prominence, and
which he thinks may be of some assistance to other workers
in the same field.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The Cambridge Mathematical Tripos list was published on
the 24th. This year the list contains 91 names. There are 28

classed as Wranglers, 33 as Senior Optimes, 29 as Junior Op-
times, and I iEgrotat. In 1878 the list contained 94 names,

31 being Wranglers, 30 Senior Optimes, 29 Junior Optimes, and
4.^grotant. The first three Wranglers are Mr. A, J. Camp-
bell Allen, of St. Peter's, Mr. George Walker, of Queen's, and
Mr. Carl Pearson, King's. Mr. Campbell Allen, of St. Peter's

College, the Senior Wrangler, is a native of Belfast, and was
bom in 1856. He received his elementary education at the
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Royal Academical Institution, Belfast. In 1872 he became a

student at Queen's College, Belfast, where he succeeded in

winning several scholarships and also two Peel Exhibitions, one
for general proficiency and the second for mathematics. In

1875 he was elected to an open scholarship at St. Peter's, and in

October of that year he graduated B.A. at the Queen's
University, subsequently proceeding M.A. On each occasion he
obtained a first-class for mathematical science, and was awarded
a gold medal. He has won several college prizes during his

residence at Cambridge. Mr. Walker is a native of Durham,
and was educated at Durham University, of which he is a
Fellow, and proceeded to Queen's College in October, 1875.
He has been a prizeman of the college for mathematics. Mr.
Pearson was educated at University College School, and also

under private tuition with the Rev. L. Hensley, of Hitchin. He
gained an open scholarship at King's College in 1875, and has
been each year college prizeman in mathematics.

A Report just published by the Swiss Statistical Board gives
some information as to the state of primary instruction in the
various cantons of Switzerland. Out of 21,875 recruits examined
during the year 1S77, 11

'7 percent, proved to have primary in-

struction quite insufficient, and were sent back to the primary
military schools. The better educated cantons are those in which
manufactures are more developed, namely, Basel (town), Geneva,
and Zurich, S chaffhausen and Thurgau. The worst educated are
those of Appenzell (land), Uri, Wallis, and Freiburg (Catholic).
Primary education seems to have become worse during recent
years, as the results for 1877 are far below those of 1876.

SCIENTIFIC SERIALS
Journal of the Franklin Institute, December, 1878.—From

experiments here described by Mr. Jacques, it appears that cur-
rents of air of varying density, as in Tyndall's well-known experi-
ment, not only diminish the intensity of a sound, but affect its

distinctness. This holds good especially for the human voice,

and for musical instmments with few overtones (as the flute).

The effect on the voice is that of a repetition of each syllable

several times in close succession. Sound-waves were traced out
in the space of an auditorium in Boston, and their confusion
shown on introducing air currents. The good acoustic properties
of the Baltimore Academy of Music are proved to be due to
arrangements by which a large volume of air is conducted, in
gentle current, across the stage and diagonally towards the roof.
When, by closing certain valves, ventilation was arrested and
currents of circulation generated, the sound was noticed to be
"dead," or " confused and indistinct."—Dr. Dudley investigates
the chemical composition and physical properties of steel rails,

deducing some rules for guidance of the Pennsylvania Railroad
Company.—Mr. Dupuy writes on the direct process of making
wrought iron and steel,—Mr. Dumont on tests of boiler i^-on,

—

and Prof. Haupt on the use of the heliotrope in geodetic surveys.

The Archives des Sciences physiques et naturelles (parts 251
and 252, November and December) contain the following papers
of interest :—On ytterbina, a new earth contained in gadolinite,

by C. Marignac.—On a transformation of dibromethylene into
an acetone with four atoms of carbon, brought about by the
action of hypobromous acid, by E. Demole.—A note on Dr.
Heine's work on the formation of mountains, by E. Renevier.

—

On the geography and archaeology of forests, by Dr. Asa Gray.—Recent researches in solar chemistry, by J. Norman Lockyer.
—Observation of a case of migration of carps, by A. Bar-
tholoni.—On a general method of continuous integration of any
numeric function, applied t® several theorems furnished by the
mathematical analysis of the calculation of the curves of a new
thermograph, by Raoul Pictet and Gustave Cellerier.—On the
limnograph of Secheron, near Geneva, by Ph. Plantamoiu".—

A

note on the useful effect of magneto-electric machines and the
production of elecb-ic light, by A. Achard.—On the reappearance
of Encke's comet of short period, with a history'^f this comet, by
Alfred Gautier.—Some remarks on the migration of carps by G.
Lunel.—On the ophite of Spain, by M. Calderon.

Bulletin de rAcademie Royale de Belgique, Ncs. 9 and 10, 1878.—This contains an account, by M. Dupont, of a recent important
'

' find " of fossils in the Sainta Barbe, one of the coal mines of
Bemissart (a village near the French frontier), consisting of five

skeletons of large adult iguanodons together with tortoise-,
numerous fishes, and plant-impressions, constituting a fauna and
flora wholly new for the country. The bones are unfortunately

impregnated with pyrites, so that they are readily disaggregated
on contact with air, but they have been carefully removed in
plaster to Brussels, after precise noting of position, &c. The
fossils were found at se\eral different levels separated by layers
of sterile clay. There i- no indication of molluscs of any kind.
The deposit is thought to be of the Wealdian horizon, and is

remarkable, both in itself, and in its relations to the subterranean
r graphy of the valley of Mons, and the lower cretaceous strata

of Hainaut.—M. Plateau writes on a law of the persistence of
impressions in the eye. With two disc having the same number
of sectors, and the white sectors <.i the one being equal in

angular width to the black discs of the other, the " times of
apparent constancy," of the two im ressions are to each other
in inverse ratio of the brightnesses of the two grey tints produc-
ing these impressions. A complete impression, whether intense
or weak, has no appreciable time of apparent constancy ; and
the time is longer, the more incomplete the impression. The
degree of illumination of the object has but a weak and indirect

influence on the time of apparent constancy.—M. Longchamps
contributes further additions to the synopsis of the Gomphines

;

and M. Kenard lithological researches on the phtanites of the
carboniferous limestone of Belgium.—M. Montigny describes
an experimental arrangement for the study of coloured stars.

SOCIETIES AND ACADEMIES
London

Royal Society, December 19, 1S78.—" On the Torsional
Strain which remains in a (ilass Fibre after Release from
Twisting Stress," by J. Hopkinson, D.Sc, F.R.S.

It has long been known that if a wire of metal or fibre of
glass be for a time twisted, and be then released, it will not at

once return to its initial position, but will exhibit a gradually
decreasing torsion in the direction of the impressed twist. The
best method of approximating to an expression of the facts has
been given by Boltzmann (" Akad. der Wissensch. zu Wien,"
1874). He rests his theory upon the assumption that a stress

acting for a short time will leave after it has ceased a strain

which decreases in amount as time elapses, and that the prin-

ciple of superposition is applicable to these strains, that is to-

say, that we may add the after-effects of stresses, whether simul-
taneous or successive. Boltzmann also finds tha% if <p (/) t be
the strain at time t resulting from a twist lasting a very short

A
timer, at time t = o,tp{t) = _, where A is constant for mode-

rate values of t, but decreases when t is very large or very small.
The glass fibre I examined was about t\^enty inches in

length. The glass from which it was drawn was composed of
silica, soda, and lime ; in fact, was glass No. i of my paper on
"Residual Change of the Leyden Jar" {Fhil. Trans., iSyj).

In all cases the twist given was one complete revolution. The
deflection at any time was determined by the position on a scale

of the image of a wire before a lamp, formed by reflection from
a light concave mirror, as in Sir W. Thomson's galvanometers
and quadrant electrometer.

The first point to be ascertained from the results was
whether or not the principle of superposition, assumed by
Boltzmann, holds for torsions of the magnitude used.

The experiments indicate a large deviation from the principle

of superposition, the actual effect being less than the sum of the
separate effects of the periods of stress into which the actual

period may be broken up.
A

They also appear to indicate the form ((>(t) = — , o being less

than, but near to, unity. If a = 0*95 we have a fairly satis-

factory formula for the case in which the fibre was twisted two
hours.

In the author's paper on "Residual Change of the Leyden
Jar " that subject is discussed in the same manner as Boltzmann
discusses the after-effect of torsion on a fibre, and it is worth
remarking that those results can be roughly expressed by a

formula in which <p (t) = For glass No. 5 (soft crown)

o = 0'65, whilst for No. 7 (light flint; it is greater : but in the

electrical experiment no sign of a definite deviation from the law
of superposition was detected.

January 16.—" On the Effect of Strong Induction-Currents

upon the Structure of the Spinal Cord," by William Miller Ord,
M.D.
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Concluiions.— I. That, in young dogs, the protoplasmic con-

stituent of the grey matter contracts imder the influinc« of strong

faradaic current?.

2. That it contracts unequally and irregularly by rea on of its

unequal and irregular sectional area, causing thereby co dn^a-
tions at certain points—notably in the anterior horns and r.round

the central canal—and rarefaction at others—notably in the

middle of each crescent, such rarefaction going on sometimes to

rupture of tissues.

3. That neive-corpuFcles contract in various degrees according

to the strength and duration of currents, and that while they

tend in contraction to become spherical, they also tend to become
vacuolated.

4. That the vessels are in some places strongly contracted and
empty ; in others dilated and filled with blood-clot, having the

appearance of embolus.

5. That the appearances correspond so decidedly with appear-
ances in chorea and tetanus as to give ground for the supposition

that contractions, such as are produced by electricity, do actually

occur during life under the effect of nervous 5-hock, and may be
phenomena, casual, or associate, of such diseases.

" On some Points connected with the Anatomy of the Skin,"
by George Thin, M.D. Communicated by Prof. Huxlev,
Sec. R.S.

It is partly the object of this paper to describe some methods
by which it can be demonstrated that the connective tissue-

bundles of the cutis are, as has been long ago pointed out by
Rollett, composed of subdi^-isions, which are again composed of
minute fibrillse. These subdivisions the author terms primary-

bundles to distinguish them more markedly from the fibrillse,

and also to describe some other points in the anatomy of the
skin which were observed by means of these methods.
The primary bundles isolated by these methods were flat-

tened, cylindrical elements, even contoured, homogeneous in

appearance, and uniform in breadth over the whole length iso-

lated. The difference in breadth between individual bundles
was very slight. By measurement he found that they were from
0'004 to 0*005 millim. broad.

In gold preparations the following facts regarding the dispo-
sition of the elastic fibres were noted :

—

If a portion of skin is hardened in bichromate of potash, and
the sections mcderately stained by eosin, all the large elastic

fibres are stained much more intensely than the bundles, and it

is then observed that they lie on the surface of the bundles, and
run parallel to them. In the gold preparations, after macera-
tion in formic acid, further details regarding the fibres can be
detected. It is then seen that there is a close network of minute
elastic fibres, of which no traces are observed in eosin-stained

bichromate preparations, on the surface of the bimdles, and that

at certain points the larger fibres give off branches which join
this network. At these points the network is so dense over a
small defined space that the size of the meshes is nearly equalled
by that of the fibres.

Elastic fibres which penetrate the bundles enter between the
primar}- bundles, and the primary bundles are embraced by the
fibres which entwine them very closely.

The dark very finely granular deposit produced by the reduc-
tion of the gold chloride had a special relation to the elastic

fibres. Strictly defined narrow strips of this deposit were found
investing the fibres, and this so closely that it was only at points
where it had been disturbed in the preparation that the fibre

itself could be observed.
The distinctly localised character of the deposit around the

elastic fibres supports, according to the author, the idea that the
larger ones are smrrounded by an albuminous fluid, of a like
nature to that shown by gold preparations, to be present between
the laminse of the cornea.
The " spural" fibre, as obsened on the bundles of the skin,

is an elastic fibre that encircles the bundles like a ring, and is

stained yellow by pikro-carminate of ammonia.
The cells seen in the preparations were in two positions.

Some of them were found in a delicate tissue between the
bundles ; other cells were found in direct connection with the
bundles. Of the latter cells the greater number seen were ap-
plied to the surface of the bundles, but others were found in the
substance of the bundles between the primary bundles.

These cells were all of the endothelial type. In all of them
the cell-contour was clearly marked, and in none of those ob-
served was there a trace of a process, or of ridges and depres-
sions similar to those described by some histologists in tendon.

" On Hyaline Cartilage and Deceptive Appearances produced
by Reagents, as obser\'ed in the Examination of a Cartilaginous
Tumour of the Lower Jaw." By George Thin, M.D. Com-
municated by Prof. Huxley, Sec. R.S.

This paper is written with a twofold object : firstly, as a con-
tribution to the histolog)' of hyalme cartilage ; secondly, to illus-

trate how much the apparent structure of a tissue which is being
examined microscopically depends on methods of preparation.
The author was able to isolate the cells from the cartilaginous

substance of the tumour after the action of osmic acid. All the
cells thus isolated were flattened, rounded, or somewhat poly-
gonal bodies, with round nuclei. Their contours did not
correspond exactly with those of the rounded cartilage "cap-
sules."

The examination of this tumour showed that most delusive
appearances as regards the nature of cartilage cells may be some
limes produced by staining and hardening agents. Carmine and
eosin by staining an unformed substance that exists in the struc-

ture in a localised form, may simulate branched protoplasmic
cells, and bichromate and logwood preparations, either in sec-

tions or teased out, may as closely simulate cells with fibre

processes.

The facts adduced by the author justify, as he believes, serious
doubts as to the correctness of interpretation in all cases in which
histologists have described branched cells in hyaline cartilage,

whether the latter existed as a normal structure or as a patholo-
gical growth. They further show that, taken alone, carmine or
eosin staining should not be held as conclusive e^-idence of the
existence or limits of cellular protoplasm in any animal tissue.

Meteorological Society, Januar}' 15.—Annual Meeting.

—

Mr. C. Greaves, president, in the chair.—The Report of the

i

Council showed that the chief features of the proceedings during
:
the year 1878 had been the final completion, on a comprehensive
and well-organised basis, of. the arrangements for systematic
inspection of the Society's stations, an object which has engaged

1 the sedulous attention of successive Councils for the last four
years ; and the delivery of a series of lectures on Meteorology by

j
certain Members of the Council. The total number of Fellovs

;

now amounts to 425, forty-one having been elected during the
' year.—The President having delivered his address on Dryness
,

versus Humidity, the following gentlemen were elected officers

!
and Council for the ensuing year :—President : Charles Greaves,
M. Inst. C.E„ F.G.S. Vice-Presidents : Charles Brooke, M.A.,
F.R.S., F.R.C.S., Henry Storks Eaton, M.A., Rev. William
Clement Ley, M. A., Capt. HenryTo>-nbee,F.R.A.S. Treasurer:

;

HenryPerigal, F.R.A.S. Trustees: Sir Antonio Brady, F.G.S.

,

Stephen William Silver, F.R.G.S. Secretaries : George James
S>-mons, F.R.S., John W. Tripe, M.D. Foreign Secretary :

Robert H. Scott, M.A., F.R.S. Council : Arthur Brewin,
I F.R.A.S., Edward Ernest D>-mond, William Ellis, F.R.A.S.,
I
Rogers Field, B.A., M.Inst.C.E.,Rev. Charles Higman Griffith,

j

William John Harris, M.R.C.S., James Park Harrton, M.A.,
I John Knox Laughton, M.A., F.R'.A.S., Robert John Lecky,
i F.R.A.S., Hon. Francis A. Rollo Russell, Richard Sb-achan,
Henr}' Samuel Tabor.

i Royal Microscopical Society, January 8.—J. W. Stephen-
-
son, treasurer, in the chair.—Five gentlemen were proposed for
election as Fellows, and the list of nominations for the Council

! was read.—The following papers were read :—Observations on
i Dactylocalyx pumicms {%iyxs:^i!o\irj), with description of a new

I

variety, D. ^ttuhburyi, by Mr. W. J. Sollas.—Note on a re-

I
volver immersion prism for sub-stage illumination, by Dr. James

I Edmunds.—Immersion illuminators, by Mr. J. Mayall, jun.—Is
not the genus Pedalion of Hudson synonymous with Hexarthra
of Schmarda ? by Mr. J. Deby.—The thallus of Diatoms, by Mr.
F. Kitton-—Mr. Crisp (secretary^) described the two new sense-
organs in insects discovered by Prof. Graber, of Czernowitz.

—

The following were exhibited :—Specimens showing parasitism
of a coral on a sponge (Dr. Matthews) ; the Sorby miniature
micro-spectroscope ; Recklinghausen and Meyer's pathological
micro-photographs and specimens of microscopic printing (Mr.
Crisp) ; sections of mistletoe on an apple tree double stained

(Mr. Ward) ; Amici's original form of camera lucida referred to

at the December meeting (Mr. Ingpen).

Entomological Society,'January 15.—Anniversary meeting.

H. W. Bates, F.L.S., F.Z.S., president, in the chair,—The
following gentlemen w ere elected Members of the Council for the

ensuing year, viz. :—H. W. Bates, F.L.S., F.Z.S., W. L. Dis-

tant, Rev. A. E. Eaton, M.A., E. A. Fitch, Ferd. Grut, F.L.S.,
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R. Meldola, F.C.S., Edw. Saunders, F.L.S., J. Jenner Weir,

F.L.S., J. W, Dunning, M.A., F.L.S., Sir Jno. Lubbock,

Bart., V.P.R.S., Saml. Stevens, J. Wood Mason, F.G.S. The
following officers were elected :—President : Sir Jno. Lubbock,

Bart., V.P.R.S. Treasurer: J. Jenner Weir. Librarian: F.

Grut. Secretaries : R. Meldola and W. L. Distant. The
retiring president delivered an address which was immediately

ordered to be printed.

Wellington, N. Z.

Philosophical Society, November 9, 1878.—Mr. Carru-

thers, vice-president, in the chair.—Further contributions to the

ornithology of New Zealand, by Dr. Buller, C.M.G. This

paper consisted partly of technical matters and partly of obser-

vations on the habits and life-economy of a number of the more
common species of native birds. The author gave the results of

his examination of the group of Platycerci in the British Museum,
and showed that many of the so-called species had no real exist-

ence, the same bird having been described under different

names by different naturalists. He gave his reasons for con-

sidering Platycercus Rowleyi, described by himself from speci-

mens in the Canterbury Museum, a good and valid species. He
disputed Mr. Sharp's generic substitution of Harpa for Hteracidsa

in the British Museum catalogue of Accipitres, and his reduction

oi H. ferox to the rank of a " sub-species," as being unintel-

ligible ; either the two forms of sparrow-hawk represent

distinct species, as the author and others believe ; or they are

one and the same, as contended for by Captain Hutton in the

controversy which took place some time ago. Referring to that

discussion and to Captain Hutton's emphatic denial that the

New Zealand kingfisher ever caught fish, he proceeded to give

some further facts in support of his own view to the contrary.

In treating of the kaka {Nestor meridionalis) he mentioned the

singular circumstance that at a certain season of the year, when
these birds are migi-ating across the Strait at its widest part,

numbers of them, owing to their fat condition, succumb to

fatigue, and are washed up in Golden Bay and on the spit

beyond, the set of the current being in that direction. The
paper contained many other interesting notes, and a full account

of the capture and subsequent history of a specimen of the

plundering gull [Stercorarms antarcticus) still living in the

author's garden.
Paris

Academy of Sciences, January 20.—M. Daubree in the

chair.—The following papers were read :—On the development

of the perturbative function in the case where, the eccentricities

being small, the mutual inclination of the orbits is considerable,

by M. Tisserand.—Observations on the second reply of M.
Pasteur.—Reply by M. Pasteur, &c.—On the special apparatus

of nutrition of phanerogamous parasite 'species, by M. Chatin.

He distinguishes in the sucker a cone de renforcement (the central,

mostly solid part), and a cone perforant, or parenchymatous cone

continuing the other, and capable, notwithstanding its delicacy

of tissue, of progressing through the hardest woods. (There

ai-e variations from this in some cases.) The suckers of parasites

show great analogies to ordinary roots of plants.—On the tem-

porary magnetic properties developed by induction in different

specimens of nickel and cobalt, compared with those of iron,

by M. Becquerel. The ratio of the temporary magnetic

effects developed at ordinary temperature, by increasing mag-

netic inductions, in any of the nickel bars and in a bar of soft

iron of the same length, weight, and section, is a number

variable with the magnetic intensity to which the metals are

submitted. This ratio, for very small intensities, first decreases,

passes a minimum, then increases to a maximum, and lastly

decreases to an inferior limit. Carbtu-etted and forged nickels

show the vaiiations most. Pure cast or porous bars of nickel

give results very like those of soft iron. Cobalt behaves simi-

larly to nickel. The variation of the ratio considered is due to

unequal saturation of the two metals.—On linear differential

equations of the third order, by M. Laguerre.—On the classifi-

cation of colours, and on the means of reproducing coloured

appearances by three special photographic negatives, by M.
Cros. Under the word colours he distinguishes lights and

pigments. To get immediately the elementary tints of lights

and pigments, look tthrough a prism at a white bar on

a dark ground, and a black bar on a white ground; in

the first case you see a spectrum orange, green, violet ; in

the latter a spectrum red, yellow, blue. In the one case

the orange, green, and violet are elementary lights ; in the

other, the blue, red, and yellow, are lights combined two and
two. This he demonstrates with an apparatus he calls a
chrornonieter (which distinguishes the colours by numerical data)

;

and he makes this act on the positions from three negatives
obtained through green, violet, and orange screens, ultimately

reproducing coloured appearances.—Researches on the effects of
induction through telephonic circuits, by means of the micro-
phone and the telephone, by Prof. Hughes. A battery of three

Daniells, a microphone, an inducing spiral, and a clock, were
put in one circuit ; another helix (to receive induction) and a
telephone in another circuit. The sounds were still heard in the
induced circuit when the spirals (containing 100 m. wire) were
30 ctm. apart. Conducting plates interposed weakened the
effect, and spirals with closed circuit better. Flat helices gave
more intense reproduction than long ones. Putting a tele-

phone bobbin, in circuit with a microphone, to one ear,

and the bobbinless telephone to the other, one can hear
thus ; and the arrangement is a sort of electric analyser re-

vealing what passes in organs traversed by currents. (Other

experiments are given.)—New voltaic element with con-

stant current, by M. Heraud. The exciting liquid is chlorhydrate

of ammonia, the depolarising body protochlonde of mercury, or

calomel. The former, in presence of zinc, gives chloride of

zinc with ammonia and hydrogen. The hydrogen reduces the

protochloride, giving metallic mercury, chlorhydric acid, and
consequently, chlorhydrate of ammonia. To prevent deposition

of ammoniacal oxychloride of zinc on the zinc, the solution of

sal ammoniac used is diluted one-tenth with liquid ammonia.
The zinc is suspended by a coated copper-plate about the middle

of the liquid. The positive electrode is carbon in a canvas bag.

One element, after 248 days' use, retained o"66 of its original

intensity.—On tetric acid and its homologues, by M. Demar9ay.
—Researches on the development of eggs and of the ovary in

mammalia, after birth, by M. Rouget.—Description of the strata

forming the gi-ound in the department of Meurthe-et-Moselle, by
M. Braconnier.
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ENTOMOLOGY IN AMERICA
First Annual Report of the United States' Entotnological

Commission. (Washington: Government Printing Office,

1878.)

WE have received the first annual report of the

United States Entomological Commission for the

year 1877, "relating to the Rocky Mountain locust, and
the best means of preventing its injuries and of giiarding

against its invasions." The title-page bears the heading,
" Department of the Interior, United States Geological

Survey, F. V. Hayden, U.S. Geologist in charge ;" but

the report is by C. V. Riley, A. S. Packard, Jun., and
Cyrus Thomas, and it simply \i2isses, pro formd, through

Dr. Hayden's hands to the Secretary of the Interior,

The amoimt of entomological work previously done by
the Survey is well known. ^ Before speaking of this

report it may be well to refer to the circumstances which
have led to its being made. Diuing the years 1873-76
the injury done by the Rocky Moimtain locust in states

west of the Mississippi was so great as to create a feeling

that steps should be taken by Congress towards mitigating

the evil. A conference of the governors of various

western states and territories was held at Omaha (Ne-
braska) in October, 1876, the result of which was a
memorial to Congress for an appropriation of 25,000 dols.

and the creation of a commission of five experts to

thoroughly investigate the subject. Congress acceded
partially to this and an act \\-as passed " appropriating

18,000 dols. to pay the expenses of three skilled entomo-
logists to be attached to Dr. F. V. Hayden's United
States Geological and Geographical Survey of the Terri-

tories," and the Secretary of the Interior appointed the

gentlemen above-named. As soon as the commissioners
were appointed they met at Washington and agreed upon
the division of labour. Their scheme was laid before

the Minister of the Interior on March 22, 1877, was
approved, and was immediately put in operation. Within
eleven months from that date the report was prepared
and ready for presentation. When it is considered how
vast was the district to be examined, how numerous were
the records of the movements of locusts during the year
that were collected, and what a range of subjects the
report includes, it seems astonishing that so much should
have been accomplished in the time. The locust-area

was divided into three districts for convenience, Mr,
C. V. Riley took the region east of the Rocky Mountains
and south of the 40° N., the western half of Iowa, and
conjointly with Mr. Packard, British America west of 94'
W. Mr. A, S. Packard took Western Wyoming, Mon-
tana, Utah, Idaho, and the Pacific coast Mr. Cyrus
Thomas took the portion north of Mr. Riley's region,
including the eastern half of Wyoming, Northern Colo-
rado, the southern and eastern part of Dakota, Nebraska,
the eastern half of Iowa and Minnesota. Circulars ask-
ing for information were distributed among farmers and
others, and every assistance seems to have been offered
by the officials of the different states, of the Post Office,
and of the railways. On the subject of the movements

^ See especially ^th, 5th, 6th, asd 9th reports.

Vol. XIX.—No. 484

of locusts as many as 2,500 observations were thus

obtained for the year.

The report is divided into nineteen chapters, and the

scope of the work will be most conveniently indicated by
giving a brief resume of each.

Chapter I. is devoted to classification and nomenclature.

It is pointed out that the words "locust" and "grass-

hopper '' are often very loosely used, including diverse in-

sects belonging even to different orders. The limitation

of the use of the word " locust" in the report is explained

at p. 33. "This family [speaking of the Acrididce] con-

tains the true locusts, such as those of Oriental countries

and the Rocky Mountain locust ; also such so-called grass-

hoppers as the common red-legged species of the States

and those found hopping on the ground in open waste

fields, along roadsides, &c. Therefore, in speaking here-

after of these species, we shall use the term l0i,ust'* So
that, insects belonging to the family Locustidce, are not

here included imder the general term locust. The family

Acrididce is divided into three sub-families, the Prosco*

pines, the Acridince, and the Tattigince. The first is an

exotic family, and dismissed from further consideration.

The TattigincB are comparatively few, quite small, and
seldom noticed by unscientific observers. It is, there-

fore, only with the Acridince, which includes all the

migratory locusts, that the classification deals. This

sub-family contains several subordinate groups ; but of

these the writers remark, " no arrangement we have seen

can be considered satisfactory," Reasons are given for

excluding from consideration all genera except Acridium
and Caloptenus. Acridium is limited in its permanent

region to districts south of the latitude of St. Louis.

Caloptenus has a wider region, and causes far greater

losses by its ravages. After discussing Stal' s Calliptenus

the writers describe Caloptenus as they understand it

(p. 40). There are twenty-nine species recognised in the

United States, but of these there are but three which,

for the pvuposes of the work, have to be considered, " as

they are the only ones generally distributed, which are

so closely allied to each other as to render it difficult to

distinguish them." These are the C. spretus, Thomas,
C. atlanis, Riley, C. femur-rubrum, De G. Three plates

are devoted to illustrating the details of their appear-

ance in different stages of growth. Throughout the

report they are spoken of by their popular names :

atlanis is called the lesser locust ; femur-rubrum,

the common red-legged locust; and from among the

many names for spretus, such as "the hopper," "the

army grasshopper," "hateful grasshopper,' "Rocky
Mountain locust," &c., the commission have adopted the

last. It is with this Rocky Mountain locust and its de-

predations the report is mainly concerned, though the

damages by others are not excluded.

Chapter II. (pp. 53 to 114) gives a chronological history

of the ravages in past years, beginning with the imperfect

records of as far back as 181 8, and this is summarised in

a taiaular form (p. 113). With regard to this history it is

pointed out that while the later years are recorded as years

of wide-spread emigrations, it must be remembered that

our means of obtaining statistics have improved. "There

are no facts tending to show that the locusts themselves

have been any more niunerous of late years than previous

to, for example, the years 1866-1867."

F
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Chapter III. gives "Statistics of Losses." The esti-

mate of losses is made by taking a "locust year" for

comparison with one when there was no locust visitation.

Dr. Hayden in his letter to the Secretary of the Interior,

which accompanied the Report, has thus summarised it.

The great practical importance of an exhaustive study

of this destructive insect throughout all the immense

extent of the locust area, which lies between the 94th and

120th meridian, embracing nearly two million square

miles, may be realised from the fact that on a careful

estimate from all the data obtainable, the States and terri.

tories'lying west of the Mississippi and east of the great

plains, suffered by the depredations of the locusts an

aggregate loss in destruction of crops alone during the

years 1874-77 of 100,000,000 dols., to say nothing of the

indirect loss by stoppage of business and various enter-

prises which must have been as much more, thus making

the direct and indirect losses at not less than 200,000,000

dols.

Chapter IV. (pp. 123 to 131) is occupied with con-

sidering the agricultural bearing of the locust problem,

points out what crops suffer most, and discusses what is

likely to be the effect of agiicultural operations in the

future. Such precautions as accurately knowing the

dates of invading swarms and planting early or late

accordingly are referred to.

Chapters V., VI., VII. (pp. 131 to 212) are occupied

respectively with an account of observations on the
*' permanent breeding grounds," the " geographical dis-

tribution," and the " migrations " of the Rocky Mountain

locust. Previous to 1877 very little was known of the

breeding grounds. The Commission has been able to

map the area and also map the districts subject to in-

vasion, while the directions taken by invading and return-

ing " armies " are also given. It is found that, as a rule,

flight is undertaken only during a part of the day and in

fair, clear weather, so that the desire for food, cloudy or

rainy weather, and adverse winds, may keep them from

rising and taking wing. In all flights it seems the locusts

rely much on the wind to carry them, usually turning

their heads towards the wind and drifting backwards.

When the wind is slight, however, they use their wings

and turn their heads forwards. Their flights can be

continued for several days over a distance of several

hundred miles. The rate at which they travel ij

variously estimated at from three to fifteen or twenty

miles an hour, determined by the velocity of the wind.

There are facts which show that they can fly two miles

and a half above the general surface of Kansas and

Nebraska, and far out of sight of the keenest vision.

This will explain their often sudden and mysterious ap-

pearance in areas without anything having been seen of

them on the line along which they travelled. Sometimes

two swarms have been seen moving in opposite direc-

tions, one in an upper and one in a lower current. With
regard to the return migrations, the Commissioners re-

mark that they are led to the conclusion " that by some

law governing them there is a tendency in the resulting

broods hatched in this visited area to return to the native

habitats from which their progenitors came." The con-

nection of meteorological phenomena with migration is

entered into at considerable length, and many pages of

meteorological data are g^ven.

Chapter VIII. (pp. 212 to 257) is devoted to habits and
natural history. Various observations are collected as to

the quantities of eggs laid and the conditions of hatching.

The laying season is from six to eight weeks ; the average
interval of laying is two weeks, and the average number
of egg-masses is three. The idea that locusts are led by
kings or queens is unfounded. The reasons assigned for

migrations are (i) hunger, (2) the desire to find fresh

breeding-grounds, (3) to escape natural enemies, (4)
" in-

stinctive impulse." Though by choice their food is the

various cereals, they will eat almost anything at a push,

even "dry leaves, paper, cotton and woollen fabrics.

. . . They do not even refuse dead animals, and have

been seen feeding on dead bats and birds." They often

strip fruit trees of their leaves. " Forest and shade trees

suffer in different degrees, and some, when young, are not

unfrequently killed outright." At the end of this chapter

reference is made to unnecessary alarm often caused by

comparatively harmless locusts.

Chapter IX. is on "Anatomy and Embryology," and

this, according to a statement in the introduction, is by

Mr. Packard. Two diagrammatic drawings and several

figures illustrate this part of the work; and Mr. C. S.

Minot has contributed a few pages on the " fine anatomy,"

illustrated by plates.

Chapter X. is on "Metamorphoses." The Rocky
Mountain locust requires about seven weeks from

hatching to attain full growth, and during that time

it passes through six stages. Plate i illustrates these.

Though in European migratory species there is a

difference of opinion as to whether there are four or five

moults, the writers say they have " thousands of mounted

and alcoholic specimens of all ages" showing the six

stages. " The number of moults may vary according to

the amount of nutrition and rapidity of development."

In Chapter XL on "Invertebrate Enemies," the life-

histories of many insects are given, and this part of the

work occupies fifty pages.

Chapter XII., on "Vertebrate Enemies," gives a

resume of what is known of the usefulness of birds. Black-

birds, prairie-hens, and quail, are found to be good locust

destroyers, while a special section is given to stating

reasons why the English sparrow should not be introduced.

Chapter XII I., seventy pages in length, is largely of

interest to mechanicians, and deals with " remedies and

devices for destruction." Many of the remedies are

agricultural operations to be performed at particular

times, according to varying circumstances, but the special

devices, both protective and for " catching or bagging

"

eggs and insects are numerous and are illustrated by wood-

cuts. The three succeeding Chapters are on "influence

of prairie fires on locust increase," "influence of weather

on the species," "Effects that generally follow severe

locust injury." Then follows a Chapter (XVII.) on the

uses to which locusts can be put, in which it is urged they

form an abundant and nutritious article of food. " Why
should the people of the West, when rendered destitute

and foodless by these insects, not make the best of the

circumstances, and guard against famine by utilising them

as food }
"

The different methods of cooking locusts are entered

into, and an account is also given of the use of them by

different nations. They were counted as clean animals

I
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by the Jews [Levit. xi. 22], and Herodotus mentions a

tribe of Ethiopians which fed on locusts, which came in

swarms from the southern and unknown districts.

Mr. Riley speaks of good broth being made " by boiling

the unfledged Calopteni for two hours in a proper quantity

of water, and seasoned with nothing but pepper and salt

;

the broth is hardly to be distinguished from beef broth."

Boiled, fried, or roasted the full-grown are said to make
pleasant food, and ground and compressed they will keep

a long time. The other uses suggested are as fish bait,

as manure, and as a source of formic acid.

There are altogether twenty-seven appendices occupy-

ing 279 pages, the last appendix giving the bibliography

of the subject.

GUTHRIE'S PHYSICS
Practical Physics, Molecular Physics, and Soufid. By

Frederick Guthrie, Ph.D.,F.R.SS. L. and E., Professor

of Physics in the Royal School of Mines, London.

(London: Longmans, Green, and Co., 1878.) [London

Science Class-Books, edited by G. Carey Foster, F.RS.,

and Philip Magnus, B.Sc., B.A.]

" 'T^HE works comprised in this series," the editors tell

J- us, "will all be composed with special reference

to their use in school-teaching ; but, at the same time,

particular attention will be given to making the informa-

tion contained in them trustworthy and accurate, and to

presenting it in such a way that it may serve as a basis

for more advanced study."

The little word but, which we hare taken the liberty

to emphasise, seems to hint at some opposition between

accurate statements and school-teaching, which, if not a

fundamental necessity, is at least a universally existing

phenomenon in the present order of things. This series

of class-books is by no means the first attempt to procure

books for children from writers of scientific reputation
;

and Prof. Guthrie, the author of this little bonk on prac-

tical physics, has himself invented several experimental

methods at once interesting, ingenious, and simple.

If a child has any latent capacity for the study of

nature, a visit to a real man of science at work in his

laboratory may be the turning-point of his life. He may

j

not understand a word of what the man of science says

to explain his operations, but he sees the operations

themselves, and the pains and patience which are

I bestowed on them ; and when they fail he sees how the

man of science, instead of getting angrj', searches for

the cause of the failure among the conditions of the

operation.

Accordingly, in this little book the parts which are

most interesting, whether to young or old, are those in

which Prof. Guthrie describes his own beautiful experi-

ments on the size of drops and bubbles, or teaches us

how to blow glass. But if he once opens his ears to the

siren song of the scientific imagination, floating down
from heights unprofaned by experiment, through the

window of the laboratory, and makes three paces through

j
the room from the blowpipe to the lecture-table, we
know that the curse has come upon him, and that for

him it will never more be possible to reconcile the claims

of accuracy with those of school-teaching.

What but some vile enchantment could have induced

an intelligent man to begin his discourse to the poor little

children in this style :

—

" § I. Hardness. Form-elasticity.—The pressure re-

quired to alter the relative positions of two contiguous
parts of a body measures its hardness. As this pressure
is greater with greater surface of contact, some unit of
surface must be fixed upon. The term hardness is gene-
rally applied loosely to difficulty of fracture. The follow-

ing remarks may show that our speech and ideas in

regard to hardness are deficient in precision. Glass
is said to be harder than lead, yet a glass cup is more
easily broken than a leaden one—more easily broken,

though not so easily bent. Hard bodies are always

elastic ; elastic bodies are not necessarily hard, nor are

they necessarily brittle, nor are soft bodies necessarily

plastic. Toughness seems to imply a resistance to change
of form, which resistance increases more rapidly than the

displacement ; thus, while a band of vulcanised caoutchouc
will be extended to a degree proportional to the weight
hung at one end, a leathern strap will not be extended
twice as far if the weight on it is doubled. Toughness is

generally associated with texture, and stretching causes

partial fibration in the line of pull."

Here is a teacher who, with all the stores of science to

choose from, selects, as the first lesson to a child, the

necessity of fixing on a unit of surface, which, however,

he makes no attempt to do, but goes on to harangue him
on the deficiency in precision of our ideas and language

in regard to hardness.

The poor child is not responsible for this want of pre-

cision ; his first duty is not to reform his language, or

even to criticise it, but to learn it, and if there is any part

of human knowledge about which our speech and ideas

have become tolerably precise, let us teach him that first,

so that he may have some hope that knowledge is attain-

able before we let him see, as we must at last, how con-

fused our own notions are.

Whether a child receives any special instruction in

science or not, it is of unspeakable advantage to him if he

is not put in the way of explaining things by false hypo-

theses. The difficulty which we have in recognising the

paradoxical character of some of the most celebrated para-

doxes shows how much has been done by the teachers of

the last two centuries in causing false principles to be for-

gotten. The paradoxes are no longer paradoxical, be-

cause the dogmas which made them so are now known
only to the owls and the bats.

We have selected a few statements in this book which

we do not remember to have seen before.

(When a wire is stretched by a weight) " it may be
assumed that the volume of the metal remains approxi-

mately unchanged, so that if the elongation is such that

the length m becomes n, the original diameter d becomes

vr'*-^>-
" A drop of water on a board strewed with powdered

resin is nearly spherical." " The spherical is the form in

which the mean distance of all parts from the centre of

mass is the least. It is the most compact form for a given

mass. This shows that cohesion moulds the drop to the

spherical form " (p. 8).

Does Prof. Guthrie take his science from Rogers' verses

on a tear ? We refer him to Shakespeare (" King John,"

Act iii. Sc. 4) as a better authority on Capillary Attrac-

tion :

—
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" Bind up those tresses : O, what love I note

In the fair multitude of those her hairs !

Where but by chance a silver drop hath fallen,

Even to that drop ten thousand wiry friends

Do glue themselves in sociable grief,

Like true, inseparable, faithful loves,

Sticking together in calamity."

"A more exact method" (of measuring the viscosity of
gases) "is to place timed chronometers under bell-jars

containing various gases, and also t'n vacuo ^^
(p. 19).

"Diffusion of Gases into Gases.—The unhampered
diffusion of gases into gases has been little studied"

(P- 39).
" Experiments show that the more a gas is soluble in a

liquid the more is the liquid volatile in the gas "
(p. 45).

" Whether the feeling called pitch depends upon the
appreciation of the rapidity of sequence or upon the
duration of each distortion of the ear-drum is not easy to

decide, for the one is the inverse of the other. Perhaps
the fact that a single long wave produces a different im-
pression from that produced by a single short wave, and
that this difference reminds one of the differences between
grave and shrill notes, may be regarded as evidence that

duration of individual impression rather than rate of
sequence is to be considered as the origin of pitch"

(p. 77)'

After reading these statements, we have come to regard

it as a decided merit, that in this book on Molecular Physics

we are not told anything about molecules. The value

of the book would be increased by cutting out " Molecular

Physics" from the title, together with everything in the

book included under that heading, and devoting the whole

book to Practical Physics as adapted to the capacities

and opportunities of young students.

J. Clerk Maxwell

Oi/R booh: shelf
The Journal of the Royal Agricultural Society of
England. Part II. (London : John Murray, 1878.)

This is no ordinary number of an agricultural journal.

It is, in fact, a memoir on the agriculture of Eng-
land and Wales, prepared under the direction of the
Royal Agricultural Society, and presented by them at the
International Congress held in Paris during the present
summer. The memoir is now issued as the second part
of the Society's Journal for the current year.

The memoir is well worthy of the Society under whose
auspices it has appeared. It forms a large volume of
over six hundred pages, and contains ten treatises on
different aspects of English agriculture, each the work of

a distinct author.

The first article in the memoir is a " General View of

British Agriculture," by Mr. Caird. He commences with
statistics as to the home and foreign supply of food, then
glances at the changes introduced in agriculture during
recent years by the increased use of machinery, and of
artificial foods and manures, and last, though not least,

by free trade. After a very brief notice of the differences

of climate and soil in England he comes to his main sub-
ject—"the landed property of England," its character,

distribution, ownership, improvement, value, and relation

to Government. The whole essay is written with remark-
able ability, and is full of important information.

The second article is on " English Land-law," by F.
Clifford and J. A. Foote. It treats of succession, tenan-
cies, agreements, leases, and recent legislation on the
subject of unexhausted improvements. The third article

is by Capt, Craigie ; it deals with "Taxation," and de-
scribes the various kinds of taxation, and their incidence
on the various classes connected with agriculture. This

is followed by a short paper on "Farm Capital," by
E. P. Squarey.
The fifth article is by much the longest in the volume

;

it has for its scope the whole subject of " Practical Agri-
culture "

; it is written by Mr. J. A. Clarke. The article

commences with a sketch of the climate and geology of
England, and then proceeds to give statistics as to the crops
produced, the number of live-stock maintained, the im-
ports of manure and food, and the prices of agricultural
products. Then follow chapters on the management of
cattle, sheep, and pigs, with*a description of the various
breeds of live-stock, including horses. Crops and manures
are then discussed, the practice of good farms in different

parts of England being indicated. The concluding chapter
is on machinery, and cultivation by steam. The whole
article covers nearly two hundred pages ; it is full of
practical information, condensed into a small compass.
The sixth article treats of " Dairy Farming," and is

written by Mr. J. C. Morton ; to this is added an appendix
on "Pastoral Husbandry," by W. T. Carrington. Mr.
Morton, after reviewing the statistics of the subject, pro-

ceeds to describe the various breeds of cattle employed
for dairy purposes in England, illustrating this part of
his paper by wood-cuts. He then treats of the rearing of

calves, the sale of milk, and the production of cheese
and butter, describing in each case the practice of different

parts of the country.

The seventh article treats of "The Cultivation of Hops,
Fruit, and Vegetables," and is the work of Mr. C. White-
head. It is naturally divided into three chapters. The
subjects are treated statistically and practically, and
much important information is given.

The next paper is of special interest at the present
time, it is on "The Agricultural Labourer," and is writ-

ten by Mr. H. J. Little. The past history of the British

labourer is sketched, and his condition in various parts of
the country described. His earnings, expenses, domestic
life, education, and provident societies are treated of, and
evidently by one who can speak from personal knowledge
of the subject.

The ninth paper is the only one of a strictly scientific

character ; it deals with the " Influence of Chemical
Discoveries on the Progress of Enghsh Agriculture," and
is the work of Dr. A. Voelcker. The scope of this paper
is hardly so large as its title, as the author generally limits

his remarks to investigations made since i860, and has
nothing to say of Continental discoveries. The paper is

for the most part an account of the investigations made
by Messrs. Lawes and Gilbert at Rothamsted, and of the
work done by the author himself. The subjects treated

of are—The Soil, Continuous Cropping, Manures, Im-
provement of Permanent Pastures, Feeding and Rearing
of Stock, Industries attached to the Farm, Experimental
Stations.

The volume fitly concludes with an article on the history

and work of " The Royal Agricultural Society," written

by Mr. J. M. Jenkins, the Secretary of the Society.

It will be seen that the [memoir issued by the Royal
Agricultural Society includes a wide range of subjects ; it

would be hard indeed to find another volume containing

as much information on English agriculture in the same
;

compass. The whole is published at the extremely low

price of six shillings . We trust that it will find a large

circulation R. W.

A Visit to South America; with Notes and Observations

on the Moral and Physical Features of the Country,

and the Incidents of the Voyage. By Edwin Clark, C.E.

(London : Dean and Son, 1878.)

Mr. Clark's modest little narrative [,is considerably

superior to the ordinary run of modern books of travel,

which have become as plentiful, nearly, as novels, though

we are glad to say, on the average, much more worth

reading. Mr. Clark has ^certain scientific qualifications
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which give him an advantage as an observer of pheno-

mena both on sea and land, and the results of which are

apparent in the volume before us. Mr. Clark's narra-

tive relates to the years 1876-77, during which he resided

for nearly two years in Buenos Ayres, Paraguay, and
Uruguay. The two latter regions are yet sufficiently

unknown to make any contribution from a competent

observer who has visited them, welcome. The informa-

tion, especially, which he gives us on Paraguay, is of

much importance, and is a valuable addition to that

obtained by Mr. Keith Johnston, in his visit two or three

years ago. From a scientific point of view, perhaps the

most valuable portion of Mr. Clarke's book are the

numerous meteorological notes which he made both
during his voyage out and his stay in South America.
His knowledge of meteorology in its widest sense seems
to us both extensive and accurate, and his observations

on the instruments he used, on doldrums, tropical evapo-
ration, and other such topics, are really interesting. But
Mr. Clark knows something also of botany, as is evident

from the frequent observations in this direction to be
found throughout his volume. A whole chapter is devoted
to the climate and meteorology of Buenos AjTes, im-
portant both from a scientific and practical point of view,

as it is one of the great centres of emigration for South
America. Many interesting sketches are given of the

people and their mode of life in the various districts

visited by Mr. Clark, and altogether his work is one of
substantial value and real interest, and we trust it will

find many readers.

Our Railways : Sketches Historical and Descriptive, with
Practical Information as to Fares, &»c., and a Chapter
on Railway Reform. By Joseph Parsloe. (London

:

Kegan Paul and Co., 1878.)

Mr. Parsloe's volume contains a large amount of very
varied information on railways, their origin, their working

;

its object, he tells us, being to present a sketch of our rail-

way system in its general details. The contents are so varied
it would be difficult to give any idea of their nature with-
out a lengthened notice. Mr. Parsloe goes back to the
old days of stage-coaches, coming down to the origin of
railways, then speaks of their construction, of navvies,
^vorking expenditure, signals, gauges, tickets, and a mul-
titude of other topics all of much interest to the travelling
public. The book is certainly both interesting and
instructive.

LETTERS TO THE EDITOR
[ The Editor does not hold himself responsible for opinions expressed

by his correspondents. Neither can he undertake to return, or
to correspond with the writers of, rejected manuscripts. No
notice is taken op anonymous communications.

[The Editor urgently requests correspondents to keep their letters as
short as possible. The pressure on his space is so great that it
is impossible otherwise to ensure the appearance even of com-
munications containing interesting and norvel facts.1

The Formation of Mountains and the Secular Cooling
of the Earth

The letters of Mr. Wallace and Mr. Fisher in Nature,
vol. xix. pp. 121, 172, 244, 267, raise the question as to whether
or not It is possible that the interior of the earth can be cooling
more rapidly than the exterior. The following is an attempt to
answer the query as to where the loss of temperature per unit
time is greatest.

Sir W. Thomson (see Thomson and Tait, "Nat. Phil.,"
App D) considers the cooling of " a solid extending to infinitym all directions, on the supposition that at an initial epoch
the temperature has had two different constant values on the
two sides of a certain infinite plane." The solution given is—

V = Vo +
2V

dz

where k denotes the conductivity of the solid, measured in

terms of the thermal capacity of the unit of bulk ;

V, half the difference of the two initial temperatures ;

v^, their arithmetical mean

;

/, the time

;

X, the distance of any point from the middle plane j

V, the temperature of the point x at time t.

The above solution shows that for all values of the time when
X = o, V = v^, so that the temperature at the medial plane is

constant.

Then differentiating v with regard to the time we have

—

- jr'

- ^ = ^ £ ;T*7
dt ^Slifk t^'

This expression is that required for the rate of cooling. We
now wish to find where it is a maximum. Consider the function

ze~ ^^
; this is clearly a maximum when log s - s- is a maximum,

and by the ordinary rules this is a maximum when — = 2 z, or
z

when s^ = \.

Hence it follows that - — has its TnaTimnin value where

zkt.
dt

Now when the unit of length is a foot and of tune a year,

k - 400 ; hence x = s/Zoot.
This formula shows that the seat of the maximum rate of

cooling moves inwards as the time increases. If the time which
has elapsed from the initial state be two hundred million years,

or 2* = 2 X 10^, we have x — 400,000 feet, or a little less than
eighty miles.

Sir W. Thomson shows, in his paper on the Secular Cooling
of the Earth, that the solution of his ideal problem will be very
nearly correct for the case of the earth, which is supposed to be
a hot sphere cooling by radiation.

It follows, therefore, from the numerical result which i> given
above that the seat of the maximum rate of cooling must
probably be something like ico miles below the earth's s\irface.

It does not, of course, necessarily follow that the seat of the
maximum rate of contraction of volume should be identical with
that of the maximum rate of cooling ; yet it seems probable that
it would not be very far removed from it.

The Rev. O. Fisher very justly remarks that the more rapid
contraction of t>e internal than the external strata would cause
a wrinkling of the surface, although he does not admit that this

can be the sole cause of geological distortion. The fact that the
region of maximum rate of cooling is so near to the surface
recalls the interesting series of experiments recently made by M.
Favre (of which an account appeared in Nature, vol. xix.

p. 103), where all the phenomena of geological contortion were
reproduced in a layer of clay placed on a stretched india-rubber
membrane, which was afterwards allowed to contract. Does it

not seem possible that Mr. Fisher may have under-estimated the
contractibility of rock in cooling, and that this is the sole cause
of geological contortion ? G. H. Darwin

Storm Warnings
A New York telegram occasionally annotmces that a cyclonic

storm will probably reach the coast of Europe in a few days.
Such warnings are often of great value ; but many storms are

deflected in the Atlantic, while others—without having touched
the American coast—come unannounced with destructive
violence.

A floating buoy might be constructed to serve the purpose of
a marine observatory, when placed in the usual track of storms
at a sufficient distance from exposed coasts to be useful for
warnings for ships in and near harbours.
The chief meteorological "elements" which are of essential

significance in such a case are the hsiqht and changes of the
barometer, and the varj'ing force and direction of the wind.

If an experimental buoy were fixed by means of a slightly elastic
cable about eighty miles off Valencia Observatory, and con-
nected therewith by submarine telegraph wire, a slight modifica-
tion of the aneroid lodged therein would enable the observer
on shore to determine to about a tenth of an inch the height
and changes in its readings.
A wind-vane in connection with a magnetic bar, and present-

ing a disk to the air-current, might be made the means of regis-
tering approximately the force and direction of the wind.
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If the plan were successful, other meteorological facts might
be determined by passing a current through mechanical indi-

cators attached to each piece of apparatus.

Changes of temperature, electric conditions, and rainfall,

might ultimately be brought within the scope of such a plan of

telegraphic registration, and three or four floating observatories

might be arranged at considerable distances apart.

The problem thus presented to the mechanician is the con-

struction of apparatus such that in passing an electric current

successively through indicators specially devised for each instru-

ment, readings could be made and announced to all concerned.

By such means all coasts liable to be visited by progressive

storms might have timely warning of danger.

The cost of such work would be very small in comparison
with the saving of life and property concerned.

The Board of Trade might be induced to offer a substantial

reward for the most efficient mod4s of such floating stations.

The essential feature of this proposal is, that new instruments

shDuld be devised as entirely different in form from those in use

as the aneroid is from the old barometer.

There is no reason to doubt that whenever instruments are

devised in which the passage of an electric current can be made
through the indicators, it will be as easy to take readings of

meteorological instruments at the distance of a thousand miles

as when in sight, and with sufficient accuracy for the purposes

in view. A Hutton Burgess

The Dissociation of Sal-Ammoniac—An Experiment

All chemists admit that when sal-ammoniac is volatilised the

vapour consists, if not wholly, at least in great part, of hydro-

chloric acid and ammonia gases in the free state. But this fact,

so far as I am aware, is very seldom, if ever, demonstrated ex-

perimentally by teachers. The following modification of Pebal's

original experiment renders this proof very easy and available

for lecture purposes :

—

The stem of a long clay tobacco-pipe is passed loosely through
a couple of perforated corks fitted into the two extremities of a
piece of ordinary combustion tubing about a foot long. The
tube contains in the middle a small lump of sal-ammoniac, and

near each end a strip of blue litmus paper. When the middle
of the tube is heated the vapour of the sal-ammoniac surrounds
a portion of the pipe-stem. If, now, a rapid stream of air or

any other indifferent gas is sent through the pipe, it is found to

be strongly charged with ammonia, so that it answers freely to

all the usual tests. At the same time the litmus papers contained
in the glass tube become red owing to the accumulation of hy-

drochloric acid in the residue. This experiment, of course,

depends upon the diffusion of the lighter ammonia through the

clay more rapidly than the hydrochloric acid also present.

William A. Tilden

The Sting of the Bee

In "The Origin of Species," p. 242, fourth edition, Mr.
Darwin says, "If we look at the sting of the bee as having
originally existed in a remote progenitor as a boring and serrated

instrument, like that in so many members of the same great

order, and which has been modified, but not perfected, for its

present purpose, with the poison, originally adapted for some
purpose such as to produce galls, subsequently intensified, we
can, perhaps, imderstand how it is that the use of the sting

should so often cause the insect's own death ; for if, on the

whole, the power of stinging be useful to the social community,
it will fulfil all the requirements of natural selection, though ij.

may cause the death of some few members." In a lecture given
as it happens, this day ten years ago, I ventured to suggest tha!

bees may have derived advantage, not in spite of the fatal con-
dition annexed to the use of their sting, but from that condition
itself, since "it may have proved expedient for a creature to be
armed with a weapon capable of inspiring terror, yet so con-
trived, that its possessor should of necessity be peaceful towards
its neighbours." It is very certain that many gentle-hearted
human beings wage remorseless war upon wasps, who would
never think of harming a bee or a bluebottle. On the other

hand there are many mischievous persons ready enough to trifle

with the feelings of a bluebottle, who keep at a respectful

distance from a bee, simply because they know it possesses a

certain power of revenge. In this way the sting is not, as your
correspondent " R. A." is inclined to think, worse than useless to

the individual bee, but an effective protection, albeit rather as a

shield than a sword. What is needed for its efficacy is not so

much intelligence in the bee as in those who would otherwise
attack the bee, and though to the individual bee a single expe-

rience ending in its own death could be of no avail, yet the other

animal, the wounded survivor in the fray, would have its under-

standing wonderfully quickened to the advantage of all bees it

might meet in the future.

If, then, the bee is actually better off with its imperfect sting

than it would be with one theoretically more perfect, it may be
scarcely worth while to inquire whether a more effective weapon
could or could not be developed on the principles of natural

:
selection. But assuming that under given circumstances bees

would derive advantage if the sterile workers had stings which
they could use without sacrificing their own lives, the very state-

ment of the hypothesis implies that a swarm, in which such
workers were developed, w'ould have an improved chance of

surviving in the stniggle for existence. Enemies would be more
certainly vanquished ; food would be more securely stored or in

greater abundance ; and thus the particular strain which had
produced the improved variety would be more likely than others

less favoured to be transmitted to future generations. The power H
of producing the better-armed warriors would be transmitted just H
as the power of producing the worse-armed warriors is trans- ^*
mitted, neither in the one case nor the other through the warriors

themselves. Thomas R. R. Stebbing
Tunbridge Wells, February i

Fossil Forests and Silicified Trunks

In Nature, vol. xix. p. 257, the discovery of fossil forests

in the spring region of the Yellowstone River is referred to. I

have visited the United States National Park, and its geysers, and
observed exactly how silicified trunks in situ originate. All

geologists suppose that this must have happened beneath water,

and consequently Mr. Holmes supposes a constant alternation

of land and sea throughout a long period of subsidence. My
observations show the contrary, as silicified tranks originate only

in air, never in water. The siliceous hot water of the geyser basins

runs off periodically in another direction ; if it comes to a forest,

then all green leaves, all bark, and most of the branches fall off,

but the trunks remain erect. Now the siliceous water rises by
capillary attraction in the stem, but only on the outside of the 1

trunk does the siliceous acid become solid by drying in the air ; 1

from the outside the silicification of the wood cells enters very 1

slowly to the inner part ; the trunks are mostly struck dowTi by '

the wind before the inner part gets petrified, and then the inner

part shows no ligneous structure, is only filled with foreign

matter, or sometimes with other minerals, or it is hollow, for the

inner wood decays. The white silicified wood is for a long

time soft, less coherent than common wood, and if such trunks

fall down into water, as I obsers-ed, they never get hard. Those
white forests without leaves, bark, and branches, are not rare

around the geysers. Withmy observations accord all characteristics

of silicified trunks, i.e. such carbonaceous trunks excepted, that

consist only of oulfiUed matter, stone kernels, for all real

silicified trunks are barkless, leafless, branchless, often with

inside hollow or partly filled, and always found along with

common opal derived also from geysers.

Is silicification of trunks with well-preserved structure possible

beneath water ? No proof has yet been given. And further,

would it be possible for stems, which are lighter than water, to

remain in situ and erect by sinking under water ? Scarcely

—

only if previously silicified and heavy.
Besides, most statements of travellers on fossil forests relate to

the tropics. I saw several on my voyage round the world, which

consisted only of stems lying together.

Leipzig-Eutritzsch, January 28 OXTO KuNTZE
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Force and Energy

Your correspondent, Mr. R. H. Smith (Nature, vol, xix.

p. 194), speaks of "the fine old crusty Newtonian maxim . . .

•force is any CAUSE which,' &c." Now Newton's words are

these :
" DeBnitio IV.—Vis impresja est actio in corpus

EXERCITA, ad mutandum ejus statum vel quiescendi vel movendi
uniformiter in directum." It will be observed that Newton
avoids the use of the obnoxious word cause. I suppose that

ome translator, or commentator on Newton, adopted the word
• • cause " (in the sense, probably, not of an efficient cause in

itself, but, by a common figure of speech, of the action of some
cause), and that other writers transcribed the expression.

Prof. Tait, who is specially referred to by your correspondent,

seems to have overlooked the above definition when he WTote
(" Recent Advances," ed. i.p. 16) : "the definition of force in

physical science is implicitly contained in Newton's ' First Law
of Motion,' and may thus be given : Force is any cause,'' &c.
Newton, in that law, speaks of "vires impressae," but forbears

there to define, or explain, "vis." Clearly he refers back to

Def. IV., where, as I have shown, he defines "vis impressa"'
by "actio," not by "causa."

In justice to Prof, Tait, however, it should be pointed out that

in the passage referred to he proceeds at once to discuss the diffi-

culty introduced by the word "cause." He has, in fact, antici-

pated your correspondent in the idea of his definition of force.

Prof. Tait vs-rites thus : "In every case in which force is said to

act, what is really observed ... is either a transference or a
tendency to transference of what is called energy from one por-
tion of matter to another. Whenever such a transference takes
place there is relative motion of the portions of matter con-
cerned, and the so-called force in any direction is merely the rate
of transference of energy per imit of length for displacement in
that direction."

J. G. H.

Electrical Phenomena
Mr. Green, in his letter to Nature, vol. xix. p. 220, omits

to state the route by which he ascended Monte Rosa "not long
since." This is a detail of interest, because the rocks of that
range are decidedly magnetic, and much hidden on the north
side by ice.

In 1875, much out of sorts, I was training by short clirnbs,

and at the Kiffleberg, well known for its effect upon the
magnet, strolling up the Gomer Grat in company with three
other members of the Alpine Club, and several more, the sky
quickly clouded over, it thundered, and the axes of the Alpine
men fizzed in most orthodox fashion, especially when held up,
and the long sticks of the non-climbing men also crackled. A
transitory but vivid lightning storm followed.

Several days later, during an attempt to ascend the Stockhom,
in company with a young Englishman, from the north side,

by the Triftje glacier, the same fizzing, concurrently with
snow, thtmder, and lightning, took place, and half up the last

glacier a violent storm came upon us, and throwing caution to
the winds, we both skeltered down the snow and ice slopes with
scant respect for crevasses seen and hidden. But for the
mountaineer's axiom, "never part with your axe," Me were
much inclined to throw ours on one side. Soon we got below
this critically charged stratum of air and earth, and the fizzing
ceased. I shall never forget that terrible half hour, only to be
imagined by moimtaineers or seafarers, Forbes, in his splendid
work on glaciers, relates a similar incident somewhere in this
same range.

Positive and negative changes of earth and air, conductibility
of these and of axes, and involuntary experimenters su^t^est
themselves. In our latter case all were more than damp !

I have not Forbes' bock here, and can therefore quote no
details. Thunderstorms are characteristic. In 1849 (I think it
was) I made a new pass, called the Neue Weiss Thor. Over-
head it was fine. A mile below was a thunderstorm, and during
our descent on the Italian side, we came into it, and were
refreshed first by snow, then by rain, till we reached Macuguaga.

Marshall Hall
Vemex-Mcntreux, Canton Vaud, Switzerland, January 27

Ear Affection

S^TERAL years ago, during an attack of whooping-cough, I
found that one of my ears was so affected as to cause sounds
heard by that ear to seem flatter than their true pitch as heard

by the other ear. The difference was about a semitone, as I

ascertained by holding a timing-fork to each ear alternately ; and
when I whistled I heard two notes in discord. The affection

lasted about ten days.

Will one of your readers kindly render me an explanation.

Adelaide, November, 1878 P.

RELATION OF METEORITES TO COMETS'
T HOLD in my hand a stone that weighs about two and
• a half pounds. Over a part of its surface is a thin

black crust. A part of its comers are cracked off, showing
a gray interior, and on looking closer you see small
points of iron all through it. It is heavy—about one half

heavier than granite, or marble, or sandstone. Alto-

gether it is a very curious stone, totally unlike any of our
rocks.

That stone ivas once apart ofa comet.

Do you want my reasons for saying it ? Or, does any
one doubt it ? I propose to-night to give those reasons

;

to set in order, as clearly and simply as I can, the facts

and lines of thought that lead me to say as I did

—

that

stone was once a part of a comet.

It came to us from Iowa. Three years ago, on Feb-
ruary 12, about ten o'clock in the evening, the light of a
bright meteor was seen by nearly everybody then in the
open air in the south-east part of that state, I will quote
from a vivid description of the meteor given by Mr.
Irish, a civil engineer of Iowa City, who has collected

and published many facts about it : "The observers," he
says, "who stood near to the line of the meteor's flight,

were quite overcome with fear, as it seemed to come
down upon them with a rapid increase of size and
brilliancy, many of them wishing for a place of safety,

but not having the time to seek one. In this fright the
animals took a part, horses shying, rearing, and plunging
to get away, and dogs retreating and barking with signs

of fear. The meteor gave out several marked flashes in

its course, one more noticeable than the rest. . . . Thin
clouds of smoke and vapour followed in the track of the
meteor. . . . From one and a half to two minutes after

the dazzling, terrifying, and swiftly moving mass of light

had extinguished itself in five sharp flashes, five quickly
recurring reports were heard. The volume of sound was
so great that the reverberations seemed to shake the
earth to its foundations ; buildings quaked and rattled,

and the furniture that they contained jarred about as it

shaken by an earthquake ; in fact, many believed that an
earthquake was in progress. Quickly succeeding, and
blended with the explosions, came hollow bellowings and
rattling sounds, mingled wnth clang, and clash, and roar,

that rolled away southward, as if a tornado of fearful

power was retreating upon the meteor's path."

From accounts collected from eye-witnesses by Prof.

Leonard and Mr. Irish, I conclude that the meteor when
first seen was not less than sixty miles high over Northern
Missouri ; that it descended at an angle of about 25° with
the horizon, in a right line, and disappeared at a height

of five or ten miles. Those in the east, as at Kiokuk,
saw it low in the west. From St, Louis it was seen in the
north-west. In the western part of Iowa it was seen to

pass north across the eastern sky. To persons in the

north it passed straight down on the southern sky, while

to those imder the path named it passed nearly over-

head, rising in the south and south-west and descending
in the north north-east. The path thus determined is at

least 120 miles long, and was passed over in a few

seconds, probably not over ten. The country near the

explosion was prairie or alluvial, where stones on the

surface are rarities, and about 800 lbs. of stones like this

one, nearly 200 in number, have been picked up in a

region seven miles by foiu", a little east of the end of the

' A lecture delivered in the Mechanics' Course at tie SheSeld Scienti^c

School cf Yale College, U.S., by Prof. H. A. Xewion.
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meteor's path. These are all supposed to come from the

meteor. Some were picked up on the surface of the
frozen ground. One was found on the top of a snow-
bank, and about forty feet away were marks of a place

where it had first struck the ground. Some were ploughed
up in the spring. The two largest found, of 74 lbs. and
48 lbs., fell by the roadside, and a law-suit to settle whether
they were the property of the finder as being wild game,
or of the owner of the lands adjacent as being real estate,

was decided in favour of the owner of the land.

No one saw this stone come from that meteor. But in

many cases peculiar stones very like to this one have
been seen to fall from meteors, and this is one of a group
of about twenty stones belonging to Yale College which
were gathered at the places and directly after the time of

the fall. They are in the Peabody Museum in a case by
themselves, and are about one-tenth of all that has been
found.

But though we have no eye-witnesses to speak of its

fall and finding, the stone as we look at it tells its own
story. This rounded side is not waterworn. From your
seats you cannot see them, but over these rounded hills

-and down these valleys run streaks showing that melted
matter has flowed over them. On two of the smaller
sides is collected a real lava deposit, giving in smallest
miniature the twisted gnarled forms that some of you
have possibly seen in the large lava beds at the foot of

the cone of Vesuvius. This other surface had just begun
to be melted, as though the fracture that formed it had
been made late in the meteor's flight. This larger face

is only smoked, and we might even doubt wheUier the
stone had not been broken here after its fall. But the
rounded edges of the thin black crust at the angles of
the stone show clearly that, except perhaps at some of

the corners, the stone was in its present shape when it

struck the ground.
Now what caused that brilliant light, that terrific ex-

plosion which was heard for forty miles around, that rain
of stones ? The only explanation which we can admit is

that a stone weighing not less than 800 lbs.—how much
more we know not—perhaps two, perhaps fifty times as
much, came into the air from without.

What ought to happen upon the passage of such a
stone through the air ? At the height of thirty to eighty
miles, the region where the meteor-tracks are most fre-

quently seen, the air is very rare, rarer than in the so-

called vacuum of an air-pump. Yet the rapid velocity of
the stone condenses the air in front of it. If we admit
the truth of the kinetic theory of gases we must regard
the molecules of air as in rapid motion, each molecule
driven this way or that, coming in contact with and
bounding back from other molecules. The average
velocity of these dancing molecules of air at usual tem-
peratures is a fraction of a mile per second. They there-

fore bound back from any heavy body that moves only a
few himdred feet per second, only slightly checking its

velocity. But the air is here met by a stone moving, say,

fifty times as fast as the average molecule. The mole-
cules are driven together beyond the possibility of getting
away, until the temperature of the air is raised enor-
mously. Probably the air is liquefied by the pressure,
and then pushed aside by main force till the meteor has
passed, when it is driven back again into the vacuum
behind, giving us a flame shaped like that of a candle.
What effect has all this on the stone ? // is solid and

firm, as you see, and can withstand not a little pressure.
It is not, therefore, heated within ; but on the outside it

is in contact with, or rather rubbed hard against, an in-

tensely hot stratum of air. It is therefore melted off

just as a piece of tallow would be melted if drawn across
a white hot iron. There is no time for the heat to pass
by conduction deep into the stone. The melted matter
is wiped off by the air. A part clings to these hinder
faces of the stone, but the far greater portion helps to

make up the meteor's train. It is scattered in eddying
currents in a long, narrow, whitish cloud, at first straight,

then twisted. That cloud broadens and floats away in

contorted forms, remaining visible sometimes a second,
sometimes an hour even. The pressure and the heat
generally keep cracking the stone, just as any stone is

cracked by pressure or when thrown into a hot fire.

Parts may survive this treatment and reach the ground.
Those who have picked them up as they fell have
generally said they were hot, as they must be on the out-

side. But some have been found, it is said, that were
very cold. This, too, we may well believe, for they should
retain in their interior the intense cold of space.

This stone in my hand shows the breaking up, one
fracture being very clearly more recent than another,

and if you were near me you might even see fractures

that were begun but not ended when the stone reached
the ground.
We often see this breaking up. On the wall is a pic-

ture of the principal explosion of the Iowa meteor, as

given by one who saw it, representing, it may be, the

cracking when this fragment was broken off from the

main mass. There is also one of a meteor seen in Greece
in 1863 by Dr. Schmidt. He was standing on the roof

of his house in Athens when he caught sight of a magni-
ficent fireball, moving so slowly that he was able to turn

his telescope upon it. The head had two main parts,

which were chased by a motley troop of followers, each
drawing a bright line on the sky, all of which, at a dis-

tance of three or four degrees, melted into a reddish

cloud of light. Often a meteor is to the naked eye made
up of a group of smaller ones, the whole being like a

flock of birds.

I have traced back the history of this stone to its

entrance into the air on February 12, 1875, when it was
part of a mass not less than two feet, and I suspect not

more than ten feet each way. It looked larger, but men
saw the flame around the stone, not the stone itself. By
itself, and strictly taken, this history has gaps ; but taken

along with the history of like stones and meteors that are

numerous in the records of science, the story is easily

filled out as I have given it above. No scientific man to-

day would question it.

The next step in my argument, though admitted by
most, is not admitted by all of those whose opinions in

this matter are entitled to special respect. I am not

aware, however, that anybody has given any formal

reasoning against it. I claim that between this stone-

producing meteor of Iowa and the faintest shooting-star

which you can see on a clear night in a telescope there is

no essential difference as to astronomical character. In

all their characteristic phenomena there is a regular

gradation in the meteors from one end of the line ito the

other. They differ in bigness, but in their astronomical

relations we cannot divide them into groups. They are

all similar members of the solar system.

To prove this we must of necessity rehearse the points

in which the large and small meteors are alike and
unlike.

First. They are all solid bodies. The Iowa meteor sent

down these stones, and we know that they are solid. This

other stone which I show you is one of about 4,000 which

fell from a meteor in Poland in 1868, and this you can

see is solid. In the Peabody Museum is a goodly collec-

tion of such stones from other meteors.

A year ago last December, early on the evening of the

2 1 St, a meteor entered the air sixty miles or more in

height over the north-west corner of the Indian Territory,

or it may be still farther west. It crossed at a height of

between sixty and thirty miles the states of Kansas, Mis-

souri, Illinois, Indiana, and Ohio and passed on over

Lake Erie and the state of New York. No sound was

heard, so far as I know, in the state of Kansas ; but in

Missouri, and still more, in Illinois, the explosions >vere
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fearful, and multitudes of fragments were seen to fly off

by ever)' one who saw the meteor. In Indiana it was
thought that the explosions were heard at Bloomington

150 miles from the nearest point of the path. In New
York State the sky was wholly overcast, so that of course

nothing was seen. But at many places the people thought

there was an earthquake. Was this a solid body ? As if

to remove this from the class of detonating into that of

stone-producing meteors, one single small fragment
three-fourths of a pound in weight, was heard to fall and
was picked up the next morning on the snow in Indiana.

A piece of this is in the Peabody Museum.
In i860 a meteor went north-west across Georgia and

Tennessee and exploded, disappearing nearly over the
southern boundar}' of Kentucky at a height of about
twenty-eight miles. There was the same terrific explo-

sion heard, the same scattering of fragments seen. The
meteor was seen over all the region from Pittsburgh to

New Orleans, and from Savannah to St. Louis. But
from this meteor no stone was found, but you cannot
doubt for all that that it was a solid body.

So, a few weeks ago a meteor fell in broad daylight in

Southern Virginia, the sound of which, over a limited

region, seemed like an earthquake. It, too, must have
been solid.

In July, i860, some of you, I presimae, saw a meteor
cross from the west to the east. It came from over
Northern Michigan, and was seen until it had passed at

least 200 miles east of us, passing between us and New
York City at a height of a little more than forty miles.

One pear-shaped ball chased a second and a third across
the sky. People listened for the sound to come, and one
or two thought that they heard it but would not affirm
that it was sound from the meteor. I cannot doubt that
that too was solid. It was seen to break in two, and the
parts passed on one after the other for hundreds of miles.

To be sure no stone was found from it, and perhaps no
sound heard, yet that it was solid seems to me almost as
sure as if I had a piece of it in my hands.

Again, going one step farther, how can we avoid calling
all the meteors solid which are seen to break into pieces,
and all those which glance, describing a curved course,
or a course having an angle ? The number of such cases
is large, and often they are very faint shooting-stars.
But it is doubtful whether a small gaseous mass could
exist permanently as a separate body in the solar system.
Its repulsion would keep the parts so far asunder
that the sun's unequal attraction would scatter the sub-
stance beyond all its own power of recovery. A liquid
would probably freeze and become solid. In any case
neither a gas nor a liquid could for an instant sustain the
resisting pressure which a meteor is subjected to in the
air, much less could it travel against it ten, or forty, or a
hundred miles. In short, every shooting-star must be a
solid body.

Second. The large meteors and the small ones are seen
at about the same height from the earth' s surface. The
larger meteors may become visible a litde higher than
shooting-stars, though that is doubtful ; they come down
in general a little lower, some of them even come to the
ground, but that is due rather to the size of the body.
The air is a shield to protect us from an otherwise in-
tolerable bombarding. Some of the larger balls come
through that shield, or, at least, are not all melted before
their final explosion, when the fragments, their original
velocity all gone, fall quietly to the ground. The small
ones burn up altogether, or are scattered into dust.

In the third place, the velocities of the large and small
meteors agree. These velocities are never very exactly
measured directly

; but we are sure that in general they
are more than two and less than forty miles per second.
This is true both for small and for large meteors. The
average velocities for each class are not widely different.
We sometimes need a name for the small body that

will, if it should come into the air, make a shooting-star

or larger fireball. We call such a body a meteoroid.
Now, velocities of from ten to forty miles a second imply
that the meteoroids are bodies that more about the sun
as centre, or else move through space. These velocities,

as well as other facts, are utterly inconsistent with a
permanent motion of the meteoroids about the earth, or
with a terrestrial origin, or with a lunar origin.

Fourth. The motions of the large and small meteors,
as we see them cross the sky, have no special relations

to the ecliptic. If either the one or the other kind had
special relations to the planets in their origin or in their

motions we should have reason to expect them, if not
always, at least in general, to move across the sky away
from the ecliptic. But the fact is otherwise. We see

both small and large meteors move towards the ecliptic

as often as from it. Neither class seem, therefore, to

have any relation to the planets.

Again, in general character the two classes are alike.

They have like varieties of colour, they have similar

luminous trains behind them ; in short, we cannot draw
any line dividing the stone-producing meteor from the
shooting star, at least in their astronomical relations.

We cannot say that the Iowa meteor is different from the
Georgia meteor of i860, on the ground that stones were
found in one case and not in the other ; or that the
meteor of December, 1876, was different from that of

July, i860, on the ground that one had a series of terrific

explosions and the other was only seen to break into

parts ; or that the meteor that is seen to break into parts

differs from one evidently solid, that burns up without
any appearance of explosion. They aU are astronomically
alike. They differ in bigness ; but this has nothing to do
with their motion about the sun or in space.

When, therefore, we learn something about the origin

and motions of the smaller meteoroids, we can infer like

facts about the larger ones. I propose, then, to show
that shooting stars were once pieces of comets.

(
To be continued.)

A ZOOLOGICAL LABORATORY
pROF. ALEXANDER AGASSIZ, in his Report to the
^ President and Fellows of the Harvard College Museum
for 1877 and 1878, to September i, gives an accoimt of
his new laboratory at Newport, a plan of which he has
been good enough to send us. This is the first report
which has been presented since the Museum has come
under the care of the President and Fellows of Harvard
College, and the description given by Prof. Agassiz suf-

ficiently indicates that the Museum is a model of its

kind. During the past eighteen months increased funds
have been placed at the disposal of the Museum, and
excellent use has been made of them. Not only is the
Museum arranged so as to make it of the greatest service

to students, but in such a way that the portion thrown open
to the public must have an excellent educational effect.

Everything has been done to make visitors clearly under-
stand what they see, and evidently this attention is appre-
ciated and is answering its purpose.

The new laborator>', erected by Prof. Agassiz at his own
cost, and which is a model of what such a place should
be, is described by Prof. Agassiz as follows :

—

The new laboratory erected by me at Newport is twenty-

five feet by forty-five. The six windows for work are on
the north side, and extend from the ceiling to within

eighteen inches of the floor. In the spaces between the

windows and the corners of the building are eight work-

tables, three feet by fire, covered with white tiles, one
foot of the outer edge being covered, however, with black

tiles for greater facility in detecting minute animals on a
black background. Between the windows, movable
brackets with glass shelves are placed ; whUe similar
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brackets extend across the windows and between the
tables, thus providing a shelf at any desired height. The
tables for microscope work are three-legged stands of

varying height, adapted to the different kinds of micro-
scopes in use. The whole of the northern side of the
floor upon which the work-tables and microscope stands
are placed is supported upon brick piers and arches
independent of the main brick walls of the building,

which form at the same time the basement of the building.

The rest of the floor is supported entirely upon the inside

walls and upon columns with stretchers extending under
the crown of the arches reaching to the northern wall.

This gives to the microscopic work the great advantage
of complete isolation from all disturbance caused by
walking over the floor. This will be duly appreciated by
those who have worked in a building with a wooden floor,

where every step caused a cessation of work, and was
sure to disturb any object just at the most interesting

moment. The floor is cemented and covered by a heavy
oil-cloth. The centre of the large room is occupied by a
sink, on each side of which extend two long tables, three
feet by twelve. These are covered with different coloured

tiles, imitating mud, sand, gravel, sea-weed, black and
white tiles, as well as red, yellow, blue, green, violet, to

get all possible variety of background. A space at each
end is covered by a glass plate, allowing the light to

come from underneath, thus enabling the observer to

examine larger specimens from the under-side, without dis-

turbing them when fully expanded. Two shorter and nar-

rower tables, eighteen inches by seven feet, are placed half-

way between these central tables and the southern face of
the building. These tables are intended for larger aquaria or
dishes, and are covered with common marble slabs. There
is a blank wall on the south side, the whole of which is occu-
pied by closets and shelves for storing glass jars, re-

agents, bottles, dishes, and so forth. A space is devoted
to books. The open shelves for jars and dishes are of

heavy rolled glass, supported upon iron brackets. The
basement is used for the storage of alcoholic specimens,
dredges, trawls, and other similar appliances. In the attic

there is a large tank for salt water and another for fresh :

the rest of the attic space will be eventually devoted to

photographic rooms and room for an artist. The labo-

ratory is supplied with salt water by a small steam-pump

Prof. Agassiz' New Laboratory : Plan.

driven by a vertical boiler of five-horse power : this is

kept going the whole time day and night, the overflow of

the tank being carried off by a large pipe. The water is

taken some distance from the laboratory, and drawn up
at a horizontal distance of sixty feet from the shore in a

depth of some four fathoms, the end of the suction pipe

standing up vertically from the ground a height of five

feet, and terminating in an elbow to prevent its becoming
choked. The water is led through iron pipes coated

inside with enamel. From the tank the salt water is

distributed in pipes extending in a double row over the

central tables, over the long narrow tables for aquaria,

and along the whole length of the glass shelves on the

south wall. Large faucets to draw off salt water are

placed at each sink, and by a proper arrangement of

valves it is possible to lead fresh water to a part of the

pipes, in case it is needed. The pipes leading over the

tables and shelves are provided with globe valves and
nozzles, to which rubber pipe can be attached and the

water led to a vessel below : there are fifty such taps,

each of which can supply water or air to at least three or

four iars. The overflow runs into gutters laid along-

side the tables, leading into the main drain-pipe.

To aerate the salt water I use an injector invented by
Prof. Richards, of the Institute of Technology.

This can be used to supply aerated water directly

to the jar by providing it with a siphon overflow,

or the aerated water can be kept in a receiver, from which

air alone is then led to the jar. This latter course is the

only practical one for delicate specimens and for the bulk

of the work of raising embryos. The east and west sides

have large windows and doors provided with blinds ; they

always remain open with the blinds closed to keep out sun-

light, and serve to ventilate the laboratory thoroughly.

Large tables for dissection, covered with slate and adjoin-

ing a sink provided with fresh and salt water, are placed

across the windows of these sides. Ever since the closing

of the school at Penikese it has been my hope to replace,

at least in a somewhat different direction, the work which

might have been carried on there. It was impossible for

me to establish a school on so large a scale, but I hope by

giving facilities each year to a few advanced students

from the Museum and teachers in our public schools, to

prepare, little by little, a small number of teachers who
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will have had opportunities for pursuing their studies

hitherto unattainable. The material to be obtained at

Newport is abundant. The dredging is fair and not diffi-

cult, as the depth in the immediate neighbourhood does

not exceed twenty to thirty fathoms. The pelagic fauna,

however, is the most abundant. During the course of each

summer, by the use of the dip-net, representatives of all

the more interesting marine forms are sure to be found.

With my small steam launch a large space can always be
traversed any evening and advantage taken of the con-

dition of the wind and tide, the launch being amplylarge for

easy dredging in the moderate depths of the entrance of

Narragansett Bay. The laboratory' is placed on a point at

the entrance of Newport Harbour, past which sweeps the

body of water brought by each tide into Narragansett Bay
and carrying with it everj'thing which the prevailing south-

westerly winds drive before it. Newport Island and the

neighbouring shores form the only rocky district in the

long stretch of sandy beaches extending southward from
Cape Cod—an oasis, as it were, for the abundant deve-

lopment of marine life along its shores.

BIOLOGICAL NOTES
Caspian Sea Alg.e.—Herr A. Grunow has quite

recently published a detailed catalogue of a collection of

algse, made by himself at Baku and Krasnowodsk, on the

Caspian, and also of some collections made by his friend

Czermak in Baku Bay and by Thieme in Krasnowodsk
Gulf, in addition some specimens preserved in spirits were
given him by Dr. Schneider. Excluding the diatoms only

eleven species are alluded to, and but two (Cladophora)
appear as new. Of the diatoms there is a goodly list.

Many of the species of these diatoms appear to occur
everywhere. Go where one will, they are to be found,

and what a marvellous geographical distribution !—Baku
on the Caspian, St. Paul's Island in the Southern Ocean,
and then the Frith of Clyde, or the mouth of the Thames.
Two beautiful plates representing the new species of

diatoms accompany the paper. Many of the species are
marine forms.

Natural History of the Caucasus.—A ver}' im-
portant contribution to the natural history of this region
has been made by Dr. Oscar Schneider based on collec-

tions made by himself during a summer spent there in

1875. The series of memoirs before us, edited by Dr. O.
Schneider, has been reprinted from the Jourrial of the
"Isis" Society of Dresden, and consists of an account of
the mollusca, by the editor ; the arachnoids, by Dr. L.

Koch, many new species are figiured ; the hemiptera, by
Dr. G. v. Hor\-ath; the algae, by Dr. A. Grunow, a
memoir we have already noticed ; the minerals, by Dr.
A. Frenzel ; the rocks, by Dr. Moehl ; the fossils, by Dr.
Geinitz. These reprints form a small volume of 160 pages
with five plates.

On Sprouting in Isoetes.—K. Goebel records in

some detail and with illustrative figures the fact that he
has found buds developed from the base of the leaves
below the lingule in Isoetes lacustris. The specimens
were collected in Longemer Lake in the Vosges, and the
discovery was made during an investigation into the
embryology of both /. lacustris and /. echinospora. The
examples in question showed neither macro- nor micro-
sporangia, but in their place were found on the leaves
little Isoetes plants. The first appearance of the buds
was under the lingule in the furrow of the still young
leaves. A pretty compact swelling made its appearance
on the under half of the glossopodium. This swelling
Was the commencement of a conical protrusion of the
cellular tissue, m which a side cell did not take any lead-
ing part ; later on this swelling appeared to be more
rounded off; the stages between this and that in which
one to two leaves were found, was not specially observed.
A section through the young bud shows that the median

plane of the young leaves is precisely that of the mother
leaves, and they lie so tightly packed together that the

lingule of the first new leaf is parallel with the surface of

the mother leaf. The root formation of these buds
appears to be quite normal. Some of the leaves only

gave rise to these buds. The author thinks this is an
instance of De Barj^'s apogamy. Interesting and novel

as these obserxations of Goebel are, they yet leave a good
deal to be desired {Bot. Zeitung, L, 1879).

The Brittle Stars of the Challenger.—In order

that persons who are interested in echinoderms may get

early information, and to secure a just priority of dis-

covery to the Challenger expedition, Mr. Th. Lyman has

just published, as No. 7, vol. v. of the Bulletin of the

Museum of Comparative Zoology at Harvard Collie,
Cambridge, Mass., a Part I. of a catalogue of the new
species found, which contains brief diagnoses, with figures,

of the more essential parts of no less than thirteen new
genera, and ninety-sLx new species of Ophiuroids. Part

II. will contain some remaining species of the family

Ophiuridae, and those of Astrophytidae. All matter

beyond the mere necessary description is reserved for

the volume to be devoted to this group, and which is to

be brought out by the British government under the

general superintendence of Prof. Sir Wyville Thomson.

Spines of Echini.—The last published part of the

Transactions of the Royal Irish Academy (vol. xxvi.,

Science, part 17) contains a memoir by H. W. Mackintosh
on the structure of the spines in the sub-order of the

Desmosticha (Haeckel). In indicating four series into

which, judging from the structure of the spines, this sub-

order may be divided, the author expresses his opinion

that the characters derived from the spines are just as

useful as any other characters drawn from the comparison
of individual parts. He finds it just as easy and as certain

to recognise a Diadema, an Echinus, or an Arbacia by
the structure of its spines as by the arrangement of its

pores, or the disposition of its anal or genital plates.

The memoir is accompanied by three plates containing

twenty-seven figures, all drawn by the author with the

assistance of a Wollaston's camera lucida. The figures

represent transverse sections of primary inter-ambulacral

spines of some twenty-six species, and have been drawn
on stone by Tuffen West with great care and accuracy.

The Food of Fishes.—Mr. S. A. Forbes publishes a
very interesting paper on the food of fishes in the Bulletin,

No. 2, of the Illinois State Laboratory. The importance
of the subject to the scientific student and to the practical

fish-breeder cannot be doubted. Some valuable fishes

are found dependent on food too liable to injury or de-

struction by man or nature to make it worth while to cul-

tivate them, while others, equally valuable, may subsist

on food absolutely indestructible. The contents of the

stomachs of some fifty-four species of Illinois fish were
carefully examined, and the details of the food found are

in each case given. In some instances the enormous
quantity of food devoured, especially in insect-feeders, is

noteworthy, and much of the food consisted of land-insects

which had fallen into the water, thus bringing fish and land

birds into competition for food. Some of the species

were herbivorous, others carnivorous, and several, such

as the cat-fishes, were quite omnivorous; the dog-fish

{Amia calva) was herbivorous, but only one small speci-

men was examined. The shovel-fish (Polyodon /olium\
supposed by the fishermen to live on the shme and mud
of the river-bottom, was found to feed to an enormous

extent on Entomostraca, and fully one-fourth of the entire

food was made up of vegetable matter, algae being largely

eaten, and there was ver>' little mud found mixed with the

food. The interlacing of the gill-rakers of this species,

which are very numerous and fine, and arranged in a

double row on each gill arch, doubtless form a strainer

which allows the passage of the fine silt of the river out

with the water, but atrrests everything is large as a Cyclops.
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THE ELECTRICITY OF THE TORPEDO '

II.

4, /CURRENTS induced by a torpedo discharge are all^ produced at the beginning ofeach wave. There are

currents induced on the completion of a circuit, i.e., the

inverse of the inducting currents, as is shown by the elec-

trometer.

Fig. 7 will show the arrangement of the experiment to

prove that the torpedo's discharge in the inductive coil

Fig. 7.

(d) produces, in the secondary coil (c) currents of suffi-

cient energy to cause movement in the second signal

placed in the circuit of the inducted coil. It must be
remarked, however, that the electric apparatus which
furnishes the indications of the passage of the discharge
is not, as shown in the diagram, that which produces the
inducted currents. Currents of sufficient intensity would
not have been obtained to act upon the electro-magnetic
signal, if we had opposed to the passage of the discharge

a resistance so considerable as that of the coils of the

electro-magnet. The difficulty has been averted by using
the opposing apparatus for signalling; and this we are

authorised in doing, since the discharges are absolutely

symmetrical to the right and left when the nervous
centres are excited by the magnet.
That exception made, let us examine the results of the

experiment. The traces were placed one over another

;

one (as i in Fig. 8) indicating the successive waves of the

discharge, and the other (as 2 in Fig. 8) the currents in-

ducted by the waves. This figure already shows
an important fact : that the number of inducted
currents is equal to that of the inducting waves

;

and that each inducted current is produced at the

commencement ofeach wave, just as in a galvanic

current an inducted current is produced at each
completion. But here we only find currents in-

ducted by the completion or, more exactly, at

the commencement of the waves ; none are pro-

duced during the decreasing phase of each wave,

or at least if they are produced they do not act

upon the electro-magnetic signal.

From the preceding it should be inferred that

the currents, inducted by the torpedo-waves and
produced at the commencement of these waves,
must in that be analogous to the inducted cur-

rents resulting from the completion of a galvanic

circuit.

No instrument could be better than Lippmann' s

electrometer for giving us information as to the direction

of the currents inducted by the torpedo waves. Its instan-

taneous action enables it to indicate, by a sudden dis-

placement in a determinate direction, the direction of each

inducted current.

If a weak current derived from the main discharge is

passed through the electrometer, we see the column after

moving to one side of the reticule always oscillate to the

same side, thus showing that the successive waves are

Fig. 8.

joined one to another, so that there is never an absolute
break in the current. In Fig. 9 the arrows show the
oscillation of the column towards the right side.

If the induced currents are directed through an electro-

meter by the discbarge which causes the column of the
instrument to deviate to the right, the direction of oscil-

lation is immediately reversed (Fig. 10).

The comparison of those two diagrams showing that
the inducted current has a contrary effect to that of the in-

ducting current, brings together the inducted currents of

the torpedo and those obtained by completing a galvanic
circuit. To be more exact, since the circuit which com-
prises the torpedo remains always complete, we shall say
that the inducted currents are produced at the beginning
of each electric wave of the animal. Thus the torpedo
calls forth in each of its electric waves an initial inducted
current and does not give a terminal inducted current.

This conclusion goes to support what we learned from
the wave-writing of the electro-dynamograph, viz., that

the initial phase of each wave has a suddenly increasing
intensity, whereas the terminal phase presents a gradual
decrease.

5. The discharge ofthe torpedo is analogous to muscular
tetanusJ every electric wave in the discharge corresponds
to a muscular shock.

» Confnucd from p. 297."

In what precedes we have endeavoured to give an idea

of the torpedo discharge from the nature of the suc-

cessive acts which constitute it, insisting only upon points

relating to experimental science and to the direct results

of M. Marey's investigations.

We are now enabled to meet the question on higher

Fig. 9. Fig. 10.

ground and consider the electricj function from a philo-

sophical point of view, by classing it with the muscular

function.

Let us first compare the elementary action of electric

discharge "to the elementary action of muscular contrac-

tion, i.e., the electric wave to the muscular shock.
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The simple excitation of the remote end of an electric

nerve produces a single "wave, as the simple excitation of

a motor ner\-e produces a single shock. In both cases,

at the moment of the nerve-excitation produced in the

neighbourhood of the electric apparatus or of the muscu-
lar apparatus, the amount of delay is sensibly the same,
about seven-hundredths of a second. The electric "wave,

like the muscular shock, has a phase of increase and a
phase of decrease ; the former, as we have seen, is abrupt

or sudden from one part to another ; the decreasing phase
is much more gentle. The same agents modify the wave
and shock in the same manner ; heat renders both these
actions more speedy and more energetic up to a certain
point at which both electric reaction and muscular reac-

tion disappear ; cold acts equally upon movement and
electric action, rendering both more slow, more feeble,

more extended, and at last extinguishes them when the
temperature is lowered to about zero C.

In the complex muscular act which is called contraction,
as in the electric act which constitutes the discharge, the
elementary phenomena which we have just been con-
paring, the waves and the shocks are added on one to

another in the same manner ; they succeed each other
with a rapidity so great that each has not time to com-
plete all the phases before its successor is produced. The
floor and the shock are interrupted during their decreas-
ing period by a new wave or shock coming to join onfits

Fig. 12.

effect to what remained of the preceding act. But, as
there are imperfect muscular contractions, cases of te-

tanus where the shocks are not completely fused together,
not being rapid enough in their succession, so in the
same way certain electric discharges present a remark-
able discontinuity, such that the elements of the perfect
act are seen arranging themselves, the waves following
each other with less rapidity, the shocks separated from
each other by a larger inter\'al of time.

Let us now compare the effects of fatigue upon Mus-
cular contraction and upon the discharge, as we have
compared them upon the muscular shock and upon the

electric wave ; we shall see the two acts modified in the
same direction. It is even possible to see the torpedo-
wave and discharge gradually becoming extinguished,

just as muscular shocks disappear under the influence of

exhaustion. This gradual extinction of the electric

waves is very evident in Fig. li, obtained by means of

the electro-dynamograph.
Poisons which act directly or indirectly upon the mus-

cular function modify in the same manner the electric

function. Thus strj-chnine, for example, which in a

very special manner exaggerates the excito-motor power
and that which might be termed the excito-electric

power of nervous centres ; a complex reaction, a muscular
tetanus on one side and a real electric tetanus on the

other, is produced in reply to a simple excitation, the

mere touch of the skin, or a slight noise.

Fig. 12 shows a type of muscular str^xhnine contrac-

tion in the frog. Here we obser\-e a diminution of in-

tensity produced in the middle of the muscular tetanus

between two maxima, one at the beginning and the other

at the close.

In agreement with this characteristic phenomenon, the

cause of which is unknown, we observe in torpedo
poisoning by strychnine a weakening or interruption

towards the middle of the discharge. Fig. 13 shows on
line A a t>-pe of this species of interruption which must
be compared with that which we have just seen on the
tracing of muscular tetanus.

We might stiU further extend the comparison of those

two fimctions, the electric and the muscular, by study-

FlG. 13.

ing the action of other fishes, such as the Gyvmoius, the
electric ray, &c.; and by showing that the results are
identical when heat and cold act upon muscular con-
traction and upon the discharge of the torpedo. The
preceding paragraphs are sufficient to justify the func-
tional assimilation which, let us hasten to say, is in
accordance with the anatomical assimilation.
We shall only add that these identifications are of

higher interest than curiosity ; the more oiu: knowledge

of muscular phenomena and electric phenomena becomes

perfected, the more enlightened is our knowledge of the

motor nerves. Does the fact that a voluntary discharge

of the torpedo is a complex act not prove that the Yolun-

tary contraction of the muscles is also a complex act?

Very certainly, the comparison of the voluntary contrac-

tion of the muscles with the tetanic phenomena pro-

duced by electricity or by strychnine, the existence of a

muscular sound during the contraction, the quivering or
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dissociation of the shocks which are produced under the

influence of cold, all these seem arguments in favour of

the theory which considers muscular contraction as the

result of very frequent shocks ; but the complexity of

the voluntary discharge of the torpedo, the manner in

which the waves composing it succeed each other and are
added together, forms a very important confirmation of
the numerous presumptions already made.

Francois Franck

SCIENCE IN LANCASHIRE AND CHESHIRE
A T Liverpool the annual associated soiree of the

^~*- Literary, Scientific, and Art Societies, eighteen in

number, of which twelve are scientific, held at St.

George's Hall on the 31st, was a marked success, and
will tend much not only to foster scientific tastes in

this district, but inculcate an element of scientific co-

operation, in the various institutions of the town, that
will be of the highest practical value. The fourteenth
Winter Course of Free Lectures for the People, given
at the Free Library and Museum, by order of the
Corporation, commenced on the 6th of last month.
Amongst the forty-one lectures announced, thirteen are
on scientific subjects, given by the Rev. W. H. Dal-
linger, Mr. Moore (Curator), Mr. De Ranee, Rev. H.
H. Higgins, and others. The Liverpool Geological So-:,

ciety is also doing good work ; a valuable paper on
the carboniferous limestone of Denbighshire was lately

read by Mr. Morton, and a short but important minera-
logical paper was given by the President, Mr. Semmons.
Geological knowledge has been increased by a boring at

Bootle, sunk to determine the watsr-bearing properties
of the new red sandstone at great depths, by Messrs.
Mather and Piatt, for the Liverpool Corporation, who
were urged to this course by Alderman Bennett. The
boring has reached a depth of 1,300 feet, is 25 inches
in diameter, is filled with water up to a height of 50 feet

from the surface, and, according to Messrs. De Ranee
and Morton, has proved the pebble beds of the Bunter to

reach the extraordinary thickness of 1,200 feet, and the
existence of the lower mottled sandstone beneath. The
pumps not yet being fixed, it is impossible to judge
how far the well will add to the supply of 6,000,000
gallons a day at present pumped from the corporation
wells.

At Wigan, in addition to the ordinary course of lectures

given at the Mining and Mechanical School, a special

course has been arranged for candidates for colliery

managers' certificates, and gives to the teaching of the

school a special technical direction. The extension

s:heme for turning the very numerously attended evening
classes of this school into a Mining Collegiate Centre for

Lancashire, has necessarily languished under the un-
exampled and continued depression in the coal trade,

though from the number and extent of the promised sub-

scriptions and donations to the building-fund, there can
be little doubt that, when better times again visit this

country, this school will develop into an important
centre of technical education. The town has lately had
the good fortune to have presented to it a magnificent
library, stored in a handsome building erected for the

purpose, the former being the bequest of the late Mr.
Winnard, the latter the gift of Mr. Thomas Taylor.

The reference library is well stored with standard scien-

tific works in all branches, and the selection reflects great

credit on the industry and acumen of Mr. Gerrard Finch,

barrister-at-law, who selected them, under the terms of

the will. Some important works are of course conspicuous
by their absence, but doubtless this will soon be remedied.

The reference portion of this library will henceforth be
opened on a Sunday to readers who have asked for special

tickets, the extra cost of assistants being defrayed for

three years by Mr. Taylor, the donor of the building.

This town has also now a flourishing Literary and Scien-
tific Society, with Lord Lindsay as president ; it is

divided into botanical, microscopical, and other sections,
at which papers are read by the members, and discussed,
and, in addition, special lectures are given to the united
sections ; amongst those delivered have been " Spectrum
Analysis," by Lord Lindsay, and " Local Geology," by
Mr. de Ranee : others are announced by Prof. McKenny
Hughes and Prof. Rudler.
At Southport there is at present little done for fostering

a taste for either technical or scientific education, but the
very fine aquarium is maintained in great efficiency, the
contents of the table tanks, to which we have previously
referred, being especially beautiful.

At Preston, meetings of the Scientific Society have
been numerously attended, and the president, Dr. Armin-
son, and others, do good microscopical work. The
meetings are held at the Avenham Institution, which is

well filled with scientific works, including the natural
history library of a defunct Naturalists' Society, and it is

a matter of regret that the town, in adopting the Free
Libraries Act, should not have carried out an amalgama-
tion scheme, instead of running a new and inefficient

library in opposition to the existing useful and self-sup-

porting institution. The Gilchrist Trust lecturers here and
at Burnley have been listened to with much interest by
large audiences ; and at the latter place Prof. Boyd Daw-
kins has inoculated his hearers with his taste for cave-
hunting investigations, and searches have been organised
into the wild hills which fringe the county boundary of

Lancashire and Yorkshire, and form the backbone of

England, a district which for the most part appears to

be above the level of the glacial sea deposits.

At Chester the flourishing Natural Science Society that

looks back with pride to Kingsley, its founder, and for-

ward with hope to its president. Prof. McKenny Hughes,
is divided into several sections like a small British Asso-
ciation. The most noticeable paper read was one by Mr.
Shrubsole, on the Fenestellas of the carboniferous lime-

stone, which was an important and valuable contribution

to our knowledge of this group, proving from perfect

specimens that several supposed species are, in fact, por-

tions of the same organism. General lectures have been
given to the united sections by Prof. Judd and Mr. De
Ranee, who opened the winter session. The Society pos-

sesses a very good local museum, but unfortunately it is

exhibited in the disused ball-room of an ancient hotel in

an out-of-the-way part of the city, and is known to few
of the scientific visitors of Chester, and is but seldom
visited by the inhabitants. The collection would, how-
ever, form an admirable nucleus of a museum for teaching

purposes, should the Corporation ever recognise the

need of technical education in this town, and erect a
building to hold a library, museum, and science and art

schools by the side of their fine town hall. Towards
filling museums of this class, great advantage would
accrue if the duplicate specimens at the British and
Jermyn Street Museums were either given, or allowed to

circulate, in the same manner as the art treasures from
South Kensington Museum. For valuable as are local

collections for the scientific specialists, no one can doubt
the importance of giving wide and varied knowledge to

the general public, such as, perhaps, can only be imparted

by the inspection of typical specimens of the natural and
artificial products of all countries. Such a collection

may be seen on a small scale in the admirable little

museum at Castleton, in Derbyshire, formed by Mr.
Rooke Pennington, which at once furnishes the visitor

with all that can be collected for forming a mental local

picture of the past, and affords the inhabitants of the dis-

trict an opportunity of knowing something of the world

around them.
At Manchester the museum at Owens College now

includes the entire collections of the Manchester Natural
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History Society and Manchester Geological
Society, as well as a small typical collection

originally belonging to the College and the
complete mineralogical and metallurgical col-

lections of the late David Forbes ; the series

are admirably arranged for the purposes of

study. Prof. Boyd Dawkins is curator.

A REAL TELEGRAPH
A NEW invention of a real practical cha-
^^ racter, not a mere "paulo post futurum"
invention like many we have heard of lately,

has just been made by Mr. E. A. Cowper, the
well-known mechanical engineer. It is a real

telegraphic writing machine. The writer in

London moves his pen, and simultaneously at

Brighton another pen is moved, as though by
a phantom hand, in precisely similar curves
and motions. The writer writes in London,
the ink marks in Brighton. We have seen
this instrument at work, and its marvels are
quite as startling as those of the telephone.
The pen at the receiving end has all the
appearance of being guided by a spirit hand.
The apparatus is shortly to be made public
before die Society of Telegraph Engineers.
We give a facsimile of the wTiting produced
by this telegraphic writing machine.

GEOGRAPHICAL NOTES
The Spanish Ministry of Public Instruction

has just issued a very important publication,
being a collection of letters of Christopher
Columbus, and of his contemporaries, as well
as of reports sent in, during the sixteenth
century by goremors of the new American
provinces, the originals of these letters and
reports being now in the State Archives of
Spain. The work, which bears the title

"Cartas de India" (Letters from India), and
forms a large volume of 877 folio pages, con-
tains the following highly interesting docu-
ments : (i) Two autograph letters from Co-
lumbus, written in 1502 to King Ferdinand
and Queen Isabella, the first letter dwelling
upon the necessity of measures for increasing
the population of the island " Espaiiola

"

(San Domingo), and the second being a dis-

cussion on the art of navigation
; (2) a letter

from Amerigo Vespuchi to the Cardinal
Gimenes di Cuneros, Archbishop of Toledo,
dated Sevilla, 1508, and dealing with the
merchandise to be sent to the Antilles

; (3)
two letters from Fra Bartholomeo de las
Casas, Archbishop of Nicaragua, to the In-
fanta Don Filippo, dated Gracias a Dios, in

Guatemala
; (4) two letters from Bemaldo

Diaz del Castillo, one of the warriors of the
small army of Cortes, and author of a history
of Mexico, to Charles the Fifth (1552), and
to Philip the Second (1558); (5) letters from
the baccalaureates Don Pedro de Gasca and
Don Christophor Vaca de Castro, dated Quito,
1541 and Cusco (1542), announcing to Charles
the Fifth the death of the Marchese Don
Pizaro and the insurrection of Don Diego de
Almagro ; both letters are very interesting,
being accounts of eye-witnesses

; (6) a very
interesting letter of Donna Isabella Quivara to
the Regent, Donna Huana, about the remark-

able courage displayed by women during the expedition
of Cortes, when all male members of the expedition
were exhausted by disease. The work contains 652
pages of text and 225 pages of appendix, in which we
find twenty-nine autograph letters and reports of various
important historical persons ; t\venty-one sheets of auto-
graphs of Columbus, Vespuchi, Las Casas, Diaz del Cas-
tillo, Gimenez, &c. ; a map of the fortifications where the
gems of the Incas were found ; and maps of Australia, of
the River Amazon, the Antilles Archipelago, and Magellan
Strait, drawn in the sixteenth century. We are sure that
all friends of historical geography will feel grateful to the
Spanish Government for this valuable pubhcation.

Col. Prjvalsky has left St. Petersburg to make another
trip in Central Asia. He will proceed by Orenburg,
Omsk, and Semipalatinsk to the Chinese frontier, thence
to Hami, Hansu and Lassa. From Lassa he intends to

reach the Himalaya by the Brahmapootra. Returning
then to Lassa, he will visit Khotan, Kashgar, and cross

the intervening plateaux to Russian Khokand. The
journey is to occupy two years.

Pere Horner has addressed a letter, dated Zanzibar,

December 12, to Les Missions Catholiques, announcing
that the members of the German scientific expedition
have returned in bad health. This expedition, xmder the
command of Herr C. Denhardt, started from Melinda,
and explored the course of the River Dana, which has
hitherto been supposed to take its rise in the slopes of
Mount Kenia. They experienced many difficulties, and
did not succeed in getting more than about sixty miles
into the interior. According to Pere Horner's report, in

the place of Mount Kenia, covered with snow, they found
only plains, and though they questioned more than 200
persons on the subject, they could find no one who had
heard of the mountain. Pere Homer thinks that the
German travellers have not been far enough into the
interior, and he says that they are going back again
shortly to solve the problem. The truth, however, we
believe is that Herr Denhardt has found that the Dana has.

a widely different course firom that generally assigned to

it, and that it does not flow anywhere near Mount Kenia.
The party obtained a very complete series of meteoro-
logical observations, and they report that at some dis-

tance from the coast they met with a quiet and industrious

tribe called the Vakopomo, who, it is thought, would
welcome missionaries among them, if the fanatic Somalia
of the coast region would allow them to pass.

In the February number of the Geographical Society's

new periodical we find a curious and learned paper by
Sir Henry Rawlinson, entitled "Rough Notes on Pre-

historic Cyprus, and another on the " Upper Basin of the
Kabul River," from Mr. Markham's versatile pen, accom-
panied by a carefully drawn map of the Hindu Kush.
Some of the geographical notes are of considerable-

interest. A St. Petersburg correspondent reports finding

Prjvalsky restored to his habitual vigorous state of health

and busy preparing for his nextexped ition, inwhich hehopes
to reach Lhassa by the Hami and Sha-chau road, accom-
panied by young Eklon. Prjvalsky's Lob-Nor plant-

collection turns out to be not very rich, the nvmiber of

species being exceedingly few. Under the heading "Explo-
rations North of India,' we have the leading features of an
unpublished report by Capt. Woodthorpe, RE., and
Lieut. Harman, of their recent work in the unexplored

Miri and Mishmi Hills. In the latter region Capt. Wood-
thorpe obtained a fairly accurate knowledge of the sources

of the Dihong River and the course of its main stream in

the hills. The result of these explorations proves that

the volum of the Subansiri is only one-fourth of that of

the Dihong, which tends more than ever to identify the

latter with the great river of Thibet. Some particulars

are also furnished respecting the Dar-es-Salaam road in

East Africa.



324 NATURE \Feb. 6, 1879

At the last meeting of the Berlin Geographical Society
several interesting communications were read. Gerhard
Rohlfs had left Tripolis about Christmas, and proceeded
southwards for twelve days' journey, there awaiting the
presents intended for the Sultan of Wadai, sent by the
German Emperor. The Society has also received news
from Count Szechenyi, who has undertaken the task of
investigating the Lo-floa. He arrived at Pekin in October
last, and succeeded in obtaining passes for his journey to
Thibet, a favour which has never before been bestowed
upon any European by the Celestials.

Herr J. M. HiLDEBRANDT is about to Start on a
scientific tour through Madagascar, at the request of the
Berlin Academy of Sciences. He will direct his principal
attentions to the botany, zoology, and topography of the
island. A report has reached Bremen through the French
Secretary for the Navy, that the young Bremen traveller.

Dr. Rutenberg, who is also investigating Madagascar, has
been murdered there. Direct news from Nossi-Bd, how-
ever, states that Dr. Rutenberg stayed there till Novem-
ber 29 last. He was then about to start on a tour through
the interior in a southerly direction, and hoped eventually
to reach Fort Dauphin, near the southern extremity of
the island.

The Paris Geographical Society intend holding a
meeting in commemoration of Capt. Cook on the 14th
inst., that being the hundredth anniversary of his death.
M. W. Huber, Dr. E. H. T. Hamy, and M. Crosnier de
Varigny have agreed to address the meeting respectively
on Capt. Cook's life, the ethnographical results of his

voyages, and the present state of the countries discovered
by him. Mr. J. Jackson has taken charge of the biblio-

graphical researches, and Mr. W. Blakeney, R.N., secre-
tary to the hydrographer, has been requested to lend the
assistance of his knowledge concerning the great voyager.
The Royal Geographical Society have been invited to be
represented at the meeting. It seems strange that it

should be left to a foreign society to commemorate the
death of England's greatest scientific voyager.

A PHENOMENON causing much anxiety amongst the
inhabitants of the shores of the Amazon is the continued
rapid decrease of that generally colossal river. It appears
that navigation above Manaos has become an impossi-
bility. The cause of the continued decrease of the
quantity of water is entirely unknown at present, and it is

most desirable that men of science should thoroughly
investigate the matter.

The " Berlin Central Union for Commercial Geography
and for the Furthering of German Interests Abroad" has
just issued its first publication under the title " Geogra-
phische Nachrichten fiir Welthandel and Volkswirth-
schaft ;" the editor is Dr. O. Kersten, and the publishers

Herren Puttkammer and Miihlbrecht of Berlin.

A Singapore paper states that the suitability of the
soil of Perak for planting enterprise is exciting more and
more attention. Five or six more planters from Ceylon
are now there engaged in examining the soil. A similar

remark applies to Johore, where the Maharajah has
invited an ex-planter in Ceylon to become a sort of

Minister of Lands ; he is expected to arrive early this

year, accompanied by several planters, who intend to

explore Johore.

The position of the missionary settlement at Blantyre
which lies to the east of the Murchison Falls on the

Shir^, East Africa, has never hitherto been known within
several miles. It will, therefore, be interesting to record
that as the result of a series of observations taken some
five months since, Mr. Louis Carr has determined it to

be in S. lat. 15° 45' 25", and E. long. 35° 14' 11".

ENGINEERING RESEARCH
n^HE Institution of Mechanical Engineers have de-
•*- cided to take a step which must meet with the
approval of all who have the progress of engineering at
heart. Like all other arts, that of the engineer, to be
fully efficient, must be based on the laws which govern
matter ; and it is evident that the better we know these
laws the more efficiently will our engineers be able to do
their work. The only method of discovering these laws
and their action under all the conditions with which
engineering has to deal, is by systematic and thorough
research ; and since in this country our Government are
so slow to see its true interests, the work, as far as pos-
sible, must be undertaken by individuals and bodies such
as the Society of Mechanical Engineers. That Society
is to be congratulated on its enterprise and the clear per-
ception possessed by its members of the foundation on
which their all-important art should be established. At
a recent meeting of the Society it was resolved that the
Council should be empowered to expend during the present
year a sum of not more than 300/. " for the purpose of
promoting practical research in mechanical subjects."

What the nature and aims of this research are likely to

be we learn from a circular which has been distributed
among the members for the purpose of eliciting sugges-
tions.

It is proposed that a Research Committee, consisting of

five Members of Council, be appointed by the Council
annually, and that a sum be voted at each annual general
meeting to be expended by the Committee. The first

duty of this Committee, when appointed, will be to pre-
pare a list of subjects on which further research is desir-

able, and present it to the Council, recommending certain

subjects to be first investigated. The Research Commit-
tee will then appoint a Sub-Committee for each of the

selected subjects, and invite gentlemen (not necessarily

members of the Institution), to give assistance to such
Sub-Committees. This proposed condition we think ex-

ceedingly praiseworthy and liberal, and augurs well for

the comprehensiveness and thoroughness of any research
that may be undertaken.
The circular referred to proposes that each Sub-Com-

mittee be instructed that its first duty is to collect and
collate all the records of experiments and other informa-

tion already existing on the subject ; then to determine
what further experiments, if any, are needed, and ascer-

tain their probable cost ; and to present a report to the

Research Committee, embodying a summary of the in-

formation so obtained, a description of the experiments
proposed to be made, and an application for the requisite

funds. Upon the approval of any report of a Sub-Com-
mittee by the Research Committee, the latter, it is pro-

posed, will apply to the Council for a suitable sum for

the use of the Sub-Committee in carrying out their

investigations.

Then it is proposed that ample provision be made for

the publication of the results of any research, and for the

continuation of investigations as far as circumstances

seem to demand. The whole scheme seems to us to be
conceived in a thoroughly liberal spirit, and with a true

idea of the value of scientific research, and of the con-

ditions under which it can be carried out with efficiency.

That the scheme is likely to be carried out in as intelligent

a manner as it has been devised will be evident from the

names of those who have been appointed in the first

instance as a Research Committee. These are : Dr.

Siemens, Mr. Wm. Anderson of Erith, Mr. E. A. Cow-
per, Mr. A. Paget, and Mr. F. W. Webb. "The names
4of these gentlemen," as the Engineer rightly remarks,
' are a sufficient guarantee that the work will be

carried out both with energy and discretion ; and we
can only conclude by wishing them success in their

labours."
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NOTES

The Council of the Royal Society of Edinburgh has recom-

mended for the four vacancies in their list of Foreign Honorary

Members the names of Bonders of Utrecht, Asa Gray of the

United States, Janssen of Paris, and Listing of Gottingen.

At the meeting of the Royal Society on Monday last the

Keith Prize was presented to Prof. Heddle of St. Andrew's for

his papers on the Rhombohedral Carbonates and the Felspars of

Scotland.

Our readers will be glad to hear the latest news from Madeira,

that Prof. ClifiFord is certainly better, and able to be carried out

in the sunshine.

The following are the lecture-arrangements at the Royal

College of Surgeons for the present season :—Prof. Parker com.

mences a series on Monday, " On the Evolution of the Verte-

brata," to be continued on Mondays, Wednesdays, and Fridays,

to March 3. On the same days of the week, from March 5 to

24, Prof. Flower will lecture " On the Comparative Anatomy of

Man," in continuation of his coiurse of last year. In June, Prof.

Jonathan Hutchinson will give six lectures :
" On Certain

Diseases of the Eye, Skin, and Joints which are produced

through the Influence of the Nervous System ;
" and in the same

month Mr. B. T. Lowne, F.R.C.S., will give three lectures

"On the Physiology of the Nervous System," in continuation

of his coiu-se of last year.

At the General Monthly Meeting of the Royal Institution of

Great Britain on Monday, Dr. Warren De La Rue, F.R.S.,

was elected Secretary of the Institution, and Dr. William

Spottiswoode, Pres. R.S., was elected Manager.

We learn from the Journal de St. PeUrsboiirg that the epi-

demic in Astrakan was discussed before the Russian Medical

Society at a gathering where 800 were present. It seems that

the people call it the plague, though it is not officially so

known. M. Botkine mentioned that at the time of the last

plague at Moscow in 1770, the question was discussed whether

it was the true plague or a marked form of typhus, and he

added that the diagnosis of the various forms of typhoid in-

fection in Russia is very difficult He believes that the spots

on the body and the quickness with which death follows indi-

cate that the present epidemic of Vetlianka is not a European
malady. Dr. Nicolaiew, describing the syinptomatology of the

plague, said that its action is both physical and moral, and
that to impose quarantine often helps rather than retards the

spread of the disease by the fear it awakens.

Admiral Mouchez will soon resume, at the Paris Observa-
tory, the series of soirees scientifiques which had been commenced
by Leverrier. The first will be given at the end of the present

month or the beginning of March. M. Wolf will lecture on
astronomy.

The second International Meteorological Congress wiU be
opened at Rome on April 14 next. At the same time an exhi-

bition of meteorological instruments will take place, and the
Italian Government in^•ites home and foreign institutions and
private men of science to participate in the Congress.

We regret to announce the death of Herr Georg Peter
Winther, of Copenhagen, an eminent Danish naturalist, well
known through his excellent treatises on the fishes of Denmark.
He died on January 14 at the early age of thirty-five years.

A CELEBRATION of the fourth centenary of the introduction of
the art of printing into Leipzig will take place during this year

and will be coupled with an exhibition comprising all branches

of the graphic arts.

The little to\\-n of Hohenstein in the Erzgebirge will celebrate

the centenary of one of its most celebrated sons on April 26,

1 880. The eminent naturalist and philosopher, Gotthilf Heinrich

von Schubert was bom at Hohenstein, in 1780, and died at

Munich on July i, i860. It is intended to erect a monument to

his memory and to establish a school under the name of Schu-

bert Institution.

A BOTANICAL society is in course of formation at Strassburg.

Its object, apart from a special study of the botany of the

Reichsland, is to provide all the higher schools of the coimtry

\s4th complete herbaria.

We hear that the coal-mining'experiments at Kaiping in the

north of the Chinese pro\ince of Chihli are proceeding success-

fully. The boring has reached a depth of nearly 500 feet, pass-

ing through six seams of good coal, one of which is three feet

and another eight feet thick. It is proposed to bore to a depth

of 550 feet.

A CORRESPONDENT asks US whether the "microphone dec-

tromagnetique," said to be invented by Dr. Frank, rue St.

Honore, Paris, is really a useful invention for deaf persons, or

not ? We have not yet heard of any microphone which in any

way assists the deaf.

On January 30, when the National Assembly of Versailles,

was voting on a successor to Marshal MacMahon, M. Paul Bert,

a representative of Yonne, was lecturing on Claude Bernard and

his works, in the large hall of the Sorbonne, before more than

2,000 persons, belonging mostly to the high schools and learned

professions. The only reference made to political matters by

the lecturer related to the funeral of Claude Bernard, which

took place at the expense of the Government. M. Paul Bert

reminded his hearers that it was the first time such an honour

had been paid to a man of science. Up to that time they had

been exclusively reserved for men who had earned their reputa-

tion on the battle-field, or who belonged by blood to the reigning

family.

In his lecture on Claude Bernard, M. Paul Bert narrated a

singular stratagem which was invented by Bernard during the

last Franco-German war, and might be utilised without diffi-

culty, under similar circumstances. It was proposed to

re-victual Paris, which was strictly blockaded by German

forces. A large number of cattle had been collected, wait-

ing for an opportunity to cross the German lines. But a

difficulty was to silence these animals, as their cries would attract

the attention of the enemy. Claude Bernard proposed to

practise upon them the section of the nene which enables

them to emit their usual cries. The operation is so easy that it

could be executed in a few seconds by an ordinary butcher.

None of the animals appeared to suffer in any way by the muti-

lation which had made them mute. But the military movement

proved a failiu-e, and for other causes the re-victualling could

not take place.

Some of our readers may be interested to know that there

exists in Berlin an exceedingly efficient and comprehensive

scientific agency, that of Friedlander und Sohn. Not only do

they issue, at short intervals, catalogues of works and papers

in all departments of science, published all over the world, but

they undertake to assist individuals and associations in carrymg

out almost any scheme of a scientific kind. To any one, e.g,

anxious to pursue a particular line of research, they \till furnish

a methodical list of all the best researches that have been pub-

lished on the subject ; they assist museums, libraries, &c., in
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forming collections of scientific specimens and books, and are,

in short, the guides, philosophers, and friends of all desirous

of accomplishing almost any purpose connected with science.

Their " Biicher-Verzeichniss," No. 293 (Physics and Chemistry),

is marvellously complete ; nothing of any value, published in

any country in any form, seems to have escaped the compiler.

Friedlander und Sohn have been at this work for twenty-eight

years, and their catalogues issued during that time must be of

great interest and value to the student of science.

The Times Geneva correspondent, under date February 3,

telegraphs that a singular and almost unprecedented meteoro-

logical phenomenon has been observable during the past ten or

fifteen days in many parts of Switzerland. While the tem-

perature in the valleys and plains has been low, the waters

covered with ice, and snow resting on the ground, a warm
south wind has prevailed in the uplands and among the higher

Alps, where the streams remain unfrozen and the snow has

almost disappeared. This has been especially the case in Uri,

Schwytz, the Grisons, Neuchatel, and the Bernese Oberland.

Mr. Coolidge, an Englishman, with four guides, made the

ascent of the great Schreckhorn last week at four o'clock in the

afternoon, when the thermometer on the summit of the moun-

tain marked several degrees above freezing-point. The Ober-

land Alpine Club propose to buy some of the ibex forming

part of the collection of the late King Victor Emmanuel, for

the purpose of re-stocking the mountains of Switzerland.

A SHOCK of earthquake was felt at Foochow and Amoy on

December 17.

A FINE meteor was obsei'ved at Prague and many other towns

and villages of Bohemia on January 11, at 7.30 P.M. It ap-

peared in the north-western part of the sky and moved towards

the south-west, disappearing with a loud report, and leaving a

long luminous train behind. The colour of the meteor was

white at first and reddish violet at the end ; the duration of the

phenomenon was ten seconds.

The project of a canal between the Rhine and the Maas seems

at last to approach realisation. The city of Crefeld has declared

its readiness to pay the sum of 500,000 marks (25,000/.) towards

it, and it is confidently hoped that now both the Prussian as well

as the Dutch Government Avill grant the necessary additional

funds.

We believe that the changes in the Government of the French

Republic will be favourable to the development of education all

over the land. The extension of public instruction is to be a

part of the programme of the Ministry, which will not be

published before our present impression will be in the hands of

our readers.

Another of the London gas companies has been trying to

show what gas-lighting can be made if only the public are

willing to go to the necessary expense. On Friday last the

Gas Light and Coke Company lit up part of Regent Street in

much the same way that the Phoenix Company recently did

the Waterloo Road. The result is described as admirable. By
the use of Sugg's improved form of burner, a light framework,

and the proper adjustment of suitable reflectors, a light was
obtained very much brighter than that to which we have been

so long accustomed. We believe if some enterprising company

undertook to light one of our principal thoroughfares for some

months at their own expense by this method, they would

most likely be rewarded by a demand on the part of the public

that the new form of light should be made general and per-

manent. Some comparative experiments which have been

made at Westgate-on-Sea with the Jablochkoff candles have led

the experimenters to the conclusion that this form of electric

lighting is much more expensive than gas, and is surrounded

with so many difficulties that no amount of improvement is

likely to fit it for adoption. It is rumoured that an experiment

is likely to be made in lighting the reading-room of the British

Museum with the electric light.

The Austrian Tourist Club has offered two prizes of loo and

50 florins respectively for the best and next-best monograph of

a mountain group or single mountain from the district of the

Austrian Alps. Particulars respecting the competition can be

learnt upon application to the Committee of the Club, Gusshau;;-

strasse, Vienna.

Continuing his researches on the scintillation of stars, ]\r.

Montigny has examined the influence of atmospheric temperaiture

and pressure, moisture in the air, fogs, snow, different winds,

&c. His observations are detailed in a recent number (11, of

1878) of the Belgian Academy's Bulletin. The general conclu-

sion to which the various facts point is thus stated :—It is the

presence of water in greater or less quantity in the atmosphere,

that exerts the most marked influence on scintillation, and which

most modifies the character of it, either when the water is dis-

solved as vapour in the air, or when it falls to the surface of the

ground in the liquid state, or in the solid state, in the form of

snow."

In spectacles designed purely for amusement there occur from

time to time exhibitions of muscular dexterity and strength which

are highly interesting to the physiologist. Za Nature mentions

that there was lately to be seen at the Hippodrome, in Paris, a

gymnast, named Joignerey, who discharged a piece of cannon,

not supporting it on the shoulder, as others have done, but like

a rifle. The same man, suspended by his legs from a trapeze,

raised with his teeth a horse and its rider. About the same time

visitors to the skating theatre were astounded by the feats of the

juggler Treuiz, who entwined himself in a long streamer wound
as an aerial helix, a feat which has been peculiar to the Japanese

;

and, with cubes of wood thrown into the air and caught, sketched

the rudiments of unstable architectural.forms, modifying their

arrangement with unfailing dexterity and certainty.

Ax a recent meeting of the French Physical Society M, Benoit

showed a thermo-regulator of his invention, based on the increase

of maximum tension of a saturated vapour with the temperature.

A small vessel, containing methylic ether, is placed in the stove

whose temperature is to be kept constant ; it communicates with

a mercury manometer, the movements of which, again, serve to

regulate the flow of the coal-gas which heats the stove. M.
Benoit has thus been able to maintain a temperature of 85° C.

constant to within one-tenth of a degree. The apparatus owes

this rare precision to the smallness of its mass and the rapidity

with which the tension cf the vapour increases with the tempe-

rature. The author showed that after having regulated it for

the surrounding temperature, one had merely to blow rapidly on

the small vessel of liquid in order to produce the extinction cf

the gas-burners governed by the apparatus.

Several Parisian photographers have tried to use electric

light for obtaining cliches, and have been wonderfully successful.

MM. Pierre Petit and Lebert are the most prominent amongst

them.

Scarcely a month passes but we receive the first number of

a new journal devoted to science. Last week we referred to a

new Italian Nature, and we have before us several otJier journals

which are at least new to us. VAthettceuin Beige, which has

entered on its second year, devotes a portion of its space to

science, as Mell as to literature and art ; it seems to us to be well

conducted. The first number of the second year of Le Momie
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de la Science d de VIndustrie is extremely satisfactory, contain-

ing much and varied information both in pure and applied

science. The TelephoneJournal, of which also No. I of vol. ii.

lies before us, we have seen for the first time. It seems to be an

organ of the Chicago branch of the Bell Telephone Company,

and contains mostly a list of persons and firms telephonically

connected with each other through the Central Office in Chicago.

The list of names is a long one, and as the " calls " of the Com-
pany are stated to average 5,500 daily, we infer they are doing

a paying business. We have already referred to the Spanish

Cronica Cientifica ; Nos. 25 and 26 are exceedingly creditable,

containing a fair selection from the scientific work being done

both in Spain and in other countries. Altogether science has

taken a prominent and influential place in the journalism of

the day.

"The Magic Lantern Manual," by Mr. W. J. Chadwick, is

a plentifully illustrated little volume likely to be of great service

to those, and they are many, who work with this useful apparatus

in one or 'other of its many forms. Wame and Co. are the

publishers. Equally useful in its own department is Dr. Sylvester

Marsh's little manual on Section Cutting, a practical guide to the

preparing and mounting of sections for the microscope, special

prominence being given to the subject of animal sections.

Messrs. Churchill are the publishers.

Some excavations made at Merten, near Bolchen, in German
Lorraine, have given remarkable results. The remains of a
gigantic equestrian statue were found, of which the figure of the
rider is particularly well preserved. Investigation of other
remains tend to show that the origin of the statue is Roman

;

parts of mosaic floors, &c., have also been discovered.

A NEW agricultural school is about to be established at

Meissen, Saxony.

The cultivation and consumption of opium continues to in-

crease largely in China, but notwitstanding this extended culti-

vation, the Persian drug is extensively consumed on account of
its comparative cheapness. In a report from Amoy it is stated
that the poppy is cultivated in the neighbourhood with the
knowledge and sanction of the mandarins ; but so far the pro-
duction of opium appears in no way to affect the foreign pro-
duce, as, from the imperfect system of manufacture practised by
the • natives, they are unable to produce a drug in any way
approaching the foreign article, either in quality or flavour. As
regards the habit of using opium, Mr, Alabaster says : "It is now
so general that I assume there is little probability of much increase
in the demand unless the population of Formosa increase, where,
as the use of opium is almost a necessity of life in the plantations
there, to counteract the malarious influences of the climate there
must be a larger export thither. Nor is it to be desired that the
consumption should become greater, for although I cannot agree
with those who so vigorously denounce the trade as a source of
every evil, and am inclined to think from observation that many
more lives are annually saved by its moderate use than are
sacrificed to inordinate indulgence in it, an increase would now
rather mark the spread of the abuse of the drug, than of its
employment as a stimulant to counteract the lowering efiects of
climate, and damp and ill-drained houses."

The additions to the Zoological Society's Gardens during the
past week include two Macaque Monkeys {Macactis cynomolgu^)
from India, presented respectively by Mr. E. E. Barclay "knd
Mr. Eardley Holt ; a Weeper Capuchin {Cebus captuinus) from
South America, presented by Mr. W. Fridrick; two White-
Fronted Capuchins {Cebus hypoleucus) from South America pre-
sented by Mr. Geo. Backhouse; a Short-Tailed Wallaby
(Halmaturus brachyurus) from West Australia, presented by
Mr. G, Bowen

;
a Grey Ichneumon {Herfestes griseus) from

India, presented by Mr, B, Baverstock ; a Golden-Naped

Amazon (Chrysotis auripalliata) from South America, presented

by Mrs. H. A. Hopkins ; three Canada Geese {Bernicla cana-

densis) from North America, presented by Mr. W. Bonorton ; a

Black-Winged Pea-fowl {Pavo nigripennis) from Cochin China,

presented by the Hon. A. S. G. Canning, F.Z.S. ; a Giraffe

( Camelopardalisgiraffa) from Nubia, deposited ; aGolden-Fronted

Parrakeet {Brotogerys tuipard), an American Tantalus ( Tantalus

loculator), a Rough Terrapin (Clemmys punctularia) from South

America, four River Jack Vipers ( Vipera rhinoceros) firom West

Africa, received in exchange.

FOREST GEOGRAPHY
QOME months ago Prof. Asa Gray delivered to the Harvard
•^ University Natural History Society a lecture on Forest
Geography and Archaeology, which has been published in two
recent numbers of the American Journal of Science. The lecture

referred mainly to the forests of North America, and in speaking
of these. Prof. Gray referred to them not exactly as they are
to-day, but as they were before civilised man had materially
interfered with them. In the first part of the lecture Prof. Gray
showed how the distribution of forests is mostly dependent on the
distribution of moisture, and thus explained the great difference

which exists in this feature between the eastern and western
States. The Atlantic "forest primeval," he stated, a few
generations ago covered essentially the whole coimtry from the
Gulf of St. Lawrence and Canada to Florida and Texas, and
from the Atlantic to beyond the Mississippi, This Atlantic
forest of the United States is one of the largest and almost the
richest of the temperate forests of the world. Then going west
wards from the Mississippi come prairies and open plains

;

beyond these is the Rocky Mountains, forest again, but only in
narrow lines and patches ; but after passing the Sierra Nevada,
the western rim of the basin, we come to what is in same respects
the noblest and most remarkable forest in the world. In the
long valley of California it almost disappears again, to resume its

sway in the Coast Ranges, with altered features, some of them
not less magnificent and of greater beauty. Thus there are two
forest-regions in North America—an Atlantic and a Pacific, each
dependent on the oceans which they respectively border. Prof.
Gray then goes on to show how the distribution and nature of
these forests are dependent mainly on moisture and temperatiu-e,
proceeding to prove that the difference in the composition of the
Atlantic and Pacific forests is not less marked than that of the
climate and geographical configuration to which the two are
respectively adapted.

" With some ver}- notable exceptions, the forests of the whole
northern hemisphere in the temperate zone (those that we are
concerned with) are mainly made up of the same or similar kinds.
Not of the same species ; for rarely do identical trees occur in
any two or more widely separated r^ons. But all round the
world in our zone, the woods contain pines and firs and larches,

cypresses and junipers, oaks and birches, willo^vs and poplars,
maples and ashes, and the like. Yet with all these family like-

nesses throughout, each region has some peculiar features, some
trees by which the country may at once be distinguished."
With regard to the Pacific forests the greater part of the Atlantic

trees are conspicuous by their absence.
" For example, it has no magnolias, no tulip-tree, no papaw,

no linden or basswood, and is very poor in maples ; no locust-
trees—neither flowering locust nor honey locust—nor any
leguminous tree ; no cherry large enough for a timber-tree,
like our wild black cherry ; no gum-trees {Nyssa nor Liqui-
dambar), no sorrel-tree, nor kalmia ; no persimmon, or bumelia ;

not a hoUy ; oidy one ash that may be called a timber-tree ; no
catalpa, or sassafras ; not a single elm, nor hackberry ; not a
mulberry, nor planer-tree, nor maclura; not a hickory, nor 3

beech, nor a true chestnut, nor a hornbeam ; barely one birch

tree, and that only far north, where the differences are less

striking. But as to coniferous trees, the only missing type is

our bald cypress, the so-called cypress of our southern swamps,
and that deficiency is made up by other things. But as to

ordinary trees, if you ask what takes the place in Oregon and
California of jdl these missing kinds, which are familiar on our
side of the continent, I must answer, nothing, or nearly nothing.
There is the Madrona (arbutus) instead of our kalmia (both
really trees in some places) ; and there is the California laurel
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instead of our southern red bay tree. Nor in any of the genera

common to the two does the Pacific forest equal the Atlantic in

species. It has not half as many maples, nor ashes, nor poplars,

nor walnuts, nor birches, and those it has are of smaller size and
inferior quality ; it has not half as many oaks, and these and the

ashes are of so inferior economical value, that (as we are told) a

passable waggon-wheel cannot be made of California wood, nor

a really good one in Oregon."
Prof. Gray then illustrates graphically by diagrams, which we

here reproduce, this poverty of the western forest in species in

1. Atlantic American Forest.
2. Pacific American Forest.

3 4

3. Japan-Manchurian Forest.

4. European Forest.

type (of timber-trees) ; it has only 31 genera and 78 species to

66 genera and 155 species on the Atlantic side. In the appended
diagrams the short side of the rectangle is proportionate to the
number of genera and the long side to the number of species.

The geographical areas of the two forests are not very different,

the length of the Pacific forest making up to some extent for its

comparative narro\vness.
'

' How can so meagre a forest make so imposing a show ?

Surely not by the greater number and size of its individuals, so
far as deciduous (or more correctly non-coniferous) trees are
concerned ; for on the whole they are inferior to their eastern
brethren in size if not in number of individuals. The reason is,

that a larger proportion of the genera and species are coniferous
trees; and these, being evergreen (except the larches), of
aspiring port and eminently gregarious habit, usually dominate
where they occur. While the east has almost three times as
many genera and four times as many species of non-coniferous
trees as the west, it has slightly fewer genera and almost one-
half fewer species of coniferous trees than the west. That is,

the Atlantic coniferous forest is represented by eleven genera
and twenty-five species ; the Pacific by twelve genera and forty-
four species. This relative preponderance may also be expressed
by the diagrams, in which the smaller inclosed rectangles, drawn
on the same scale, represent the coniferous portions of these
forests.

"Indeed, the Pacific forest is made up of conifers, with non-
coniferous trees as occasional undergrowth or as scattered indi-
viduals, and conspicuous only in valleys or in the sparse tree-
growth of plains, on which the oaks at most reproduce the
features of the 'oak openings' here and there bordering the
Mississippi prairie region. Perhaps the most striking contrast
between the west and the east, along the latitude usually traversed,
is that between the spiry evergreens which the traveller leaves
when he quits California, and the familiar woods of various-hued
round-headed trees which give him the feeling of home when he
reaches the Mississippi. The Atlantic forest is particularly rich
in these, and is not meagre in coniferous trees. All the glory of
the Pacific forest is in its coniferous trees : its desperate poverty
in other trees appears in the annexed diagram. These diagrams
are made more instructive, and the relative richness of the forests
round the world in our latitude is most simply exhibited, by

adding two or three similar ones. Two will serve, one for

Europe, the other for North-East Asia ....
"Keeping as nearly as possible to the same scale, we may

count the indigenous forest trees of all Europe at 33 genera
and 85 species. And those of the Japan-Manchurian region, of
very much smaller geographical area, at 66 genera and 168
species. I here include in it only Japan, Eastern Manchuria,
and the adjacent borders of China, The known species of trees

must be rather roughly determined, but the numbers here given

are not exaggerated, and are much more likely to be sensibly

increased by further knowledge than are those of any of the

other regions. Properly to estimate the surpassing richness of

this Japan-Manchurian forest, the comparative smallness of

geographical area must come in as an important consideration.
" To complete the view, let it be noted that the division of

these forests into coniferous and non-coniferous is, for the

European non-coniferous,

„ coniferous

Japan-Manchurian non-coniferous

„ ,, coniferous

26 genera, 68 species.

7 „ 17 M

33 85

47 genera, 123 species.

19 ,1 45 ..

66 168

In other words, a narrow region in Eastern Asia contains twice

as many genera and about twice as many species of indigenous

trees as are possessed by all Europe ; and as to coniferous trees,

the former has more genera than the latter has species, and over

twice and a half as many species.

"The only question about the relation of these four forest

regions, as to their component species, which we can here pause

to answer, is to what extent they contain trees of identical

species. If we took the shrubs, there would be a small number,

if the herbs a very considerable number, of species common to

the two New World and to the two Old World areas respectively,

at least to their northern portions, even after excluding arctic-

alpine plants. The same may be said, in its degree, of the North
European flora compared with the Atlantic North American, of

the North-East Asiatic compared with the northern part of the

Pacific North American, and also in a peculiar way (which I

have formerly pointed out and shall have soon to mention) of the

North- Eastern Asiatic flora in its relations to the Atlantic North
American. But as to the forest trees there is very little com-

munity of species. Yet this is not absolutely wanting. The Red
Cedar {Junipcrus Virginiana) among coniferous trees, and
Populus treviuloidcs among the deciduous, extend across the

American continent specifically unchanged, though hardly deve-

loped as forest trees on the Pacific side. There are probably,

but not certainly, one or two instances on the northern verge of

these two forests. There are as many in which eastern and

western species are suggestively similar. The hemlock-spruce of

the Northern Atlantic States, and the yew of Florida are ex-

tremely like corresponding trees of the Pacific forest ; indeed the

yew-trees of all four regions may come to be regarded as forms

of one polymorphous species. The white birch of Europe and
that of Canada and New England are in similar case ; and so is

the common chestnut (in America confined to the Atlantic

States), which on the other side of the world is also represented

in Japan. A link in the other direction is seen in one spruce

tree (called in Oregon Menzies spruce) which inhabits north-east

Asia, while a peculiar form of it represents the species in the

Rocky Mountains."
Prof. Gray then asks why the Pacific forest region, which is

rich and in some respects unique in coniferous, should be so poor

in deciduous trees. And how came California to have the

monopoly of the two Big-trees, Sequoias, which have no near

relatives anywhere ? " Such relatives," he goes on to say, "as
the Sequoias have are also local, peculiar, and chiefly of one

species to each genus. Only one of them is American, and that

solely eastern, the taxodium of our Atlantic States and the

plateau of Mexico. The others are Japanese and Chinese. Why
should trees of six related genera, which will all thrive in

Europe, be restricted naturally, one to the eastern side of the

American continent, one genus to the western side and very

locally, the rest to a small portion of the eastern border of Asia ?

Why should coniferous trees most affect and preserve the greatest

number of types in these parts of the world ? And why should

the north-east Asian region have, in a comparatively small area,

ft i
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not only most coniferous trees, but a notably larger number of

trees altogether than any other part of the northern temperate

zone? Why should its only and near rival be in the antipodes,

namely, here in Atlantic North America ? In other words, why
should the Pacific and the European forests be so poor in com-

parison, and why the Pacific poorest of all in deciduous, yet rich

in coniferous trees ?
"

Prof. Gray ventures to conclude that this richness is normal,

and that what we really have to explain is the absence of so

many forms from Europe on the one hand, from Oregon and
California on the other. He shows that most of the forms, even

of shrubs and herbs, which are peculiar to the Atlantic forest,

have their close counterparts in Japan and North China. Prof.

Gray noticed the feature long ago, and evidences of the remark-

able relationship have multipli^ year after year.

"The result, as to the trees, is seen in these four diagrams.

As to number of species generally, it cannot be said that

Europe and Pacific North America are at all in arrears. But as

to trees, either the contrasted regions have been exceptionally

favoured, or these have been hardly dealt with. There is, as I

have intimated, some reason to adopt the latter alternative.

"We may take it for granted that the indigenoxxs plants of

any country, particularly the trees, have been selected by climate.

Whatever other influences or circumstances have been brought

to bear upon them, or the trees have brought to bear on each

other, no tree could hold its place as a member of any forest

or flora which is not adapted to endure even the extremes of the

climate of the region or station. But the character of the

climate will not explain the remarkable paucity of the trees

which compose the indigenous European forest. That is proved

by experiment, sufficiently prolonged in certain cases to justify

the inference. Probably there is no tree of the northern tempe-

rate zone which will not flourish in some part of Europe. Great

Britain alone can grow double or treble the number of trees that

the Atlantic States can. In all the latter we can grow hardly

one tree of the Pacific coast. England supports all of them,

and all our Atlantic trees also, and likewise the Japanese and
North Siberian species, which do thrive here remarkably in

some part of the Atlantic coast, especially the cooler-temperate

ones. The poverty of the European sylva is attributable to the

absence of our Atlantic American types, to its having no mag-
nolia, liriodendron, asimina, negundo, no sesculus, none of that

rich assemblage of leguminous trees represented by locusts,

honey -locxists, gymnocladus, and cladrastis (even its cercis, which
is hardly European, is like tie Califomian one, mainly a shrub)

;

no nyssa, nor liquidambar ; no ericacese rising to a tree ; no
bumdia, catalpa, sassafras, osage orange, hickory, or walnut

;

and as to conifers, no hemlock spruce, arbor-vitas, taxodium,

nor torreya. As compared with north-eastern Asia, Europe
wants most of these same types, also the ailantus, gingko, and a

goodly number of coniferous genera. I cannot point to any

types tending to make up the deficiency, that is, to any not

either in east-north America or in north-east Asia, or in both.

Cedrus, the [true cedar, which comes near to it, is only north

African and Asian, I need not say that Europe has no sequoia,

and shares no special tj'pe with California.
" Now the capital fact is, that many and perhaps almost all of

these genera of trees were well represented in Europe throughout

the later tertiary times. It had not only the same generic types,

but in some cases even the same species, or what must pass as

such, in the lack of recognisable distinctions between fossil

remains and living analogues. Probably the European miocene
forest was about as rich and various as is ours of the present day,

and very like it. The glacial period came and passed, and these

'types Imve not sur\-ived there, nor returned. Hence the com-
parative poverty of the existing Emropean sylva, or at least, the

probable explanation of tJie absence of those kinds of trees which
make the characteristic difference."

Before answering the question as to why these trees perished
out of Europe but survive in America and Asia Prof. Gray
inquires how these American trees came to be in Europe. From
certain consideratioiis he is led to the inference that all species

closely related to each other have had a common birthplace and
jorigin. So that when we find individuals of a species or of a
group widely out of range of their fellows, we wonder how they
got liere. When we find the same species all round the hemi-
sphere—and a verj- considerable number of species of herbs and
shrubs, and a few trees are so foimd—we ask how this dispersion
came to pass. Prof. Gray goes on to say :

—

"I take it that the true explanation of the whole problem

comes from a just general view, and not through piecemeal

suppositions of chances. And I am clear that it is to be found

by looking to the north, to the state of things at the arctic zone

first, as it now is, and then as it has been. North of our forest-

regions comes the zone imwooded from cold, the zone of arctic

vegetation. In this, as a rule, the species are the same round

the world ; as exceptions, some are restricted to a part of the

circle. The polar projection of the earth down to the northern

tropic, as here exhibited, shows to the eye—as our maps do not
—^how all the lands come together into one region, and how
natural it may be for the same species, under homogeneous con-

ditions, to spread over it. When we know, moreover, that sea

and land have varied greatly since these species existed, we may
well believe that any ocean-gaps, now in the way of equable

distribution, may have been bridged over. There is now only

one considerable gap.
" What would happen if a cold period were to come on from

the north, and were very slowly to carry the present arctic

climate, or something like it, down far into the temperate zone ?

Why, just what has happened in the glacial period, when the

refrigeration somehow pushed all these plants before it down
to southern Europe, to middle Asia, to the middle and southern

part of the United States ; and at length receding, left some
parts of them stranded on the Pyrenees, the Alps, the Apennines,

the Caucasiis, on our W^hite and Rocky Mountains, or wherever

they could escape the increasing warmth as well Ijy ascending

mountains as by receding northward at lower levels. Those that

kept together at a low level, and made good their retreat, form
the main body of present arctic vegetation. Those that took to

the mountains had their line of retreat cut off", and hold their

positions on the mountain-tops imder cover of the frigid climate

due to elevation. The conditions of these on different conti-

nents or different mountains are similar, but not wholly alike.

Some species proved better adapted to one, some to another,

part of the world ; where less adapted, or less adaptable, they

have perished; where better adapted, they continue—with or

without some change ;—and hence the diversification of alpine

plants, as well as the general likeness through all the northern

hemisphere.
"All this exactly applies to the temperate zone vegetation,

and to the trees that we are concerned with. The clue was
seized when the fossil botany of the high arctic r^ons came
to light ; when it was demonstrated that in the times next pre-

ceding the glacial period—in the latest tertiary—from Spitzbergen

and Iceland, to Greenland and Kamtschatka, a climate like

that we now enjoy prevailed, and forests like those of New
England, and Virginia, and of California, clothed the land. We
infer the climate from the trees ; and the trees give sure indica-

tions of the climate.

"I had divined and published the explanation long before I

knew of the fossil plants. These, since made known, render the

inference sure, and give us a clear idea of just what the climate

was. At the time we speak of, Greenland, Spitzbergen, and
our arctic sea-shore had the climate of Pennsylvania and
Virginia now. It would take too much time to enumerate the

sorts of trees that have been identified by their leaves and fruits

in the arctic later tertiary deposits.
"

. . . . Long genealogies always deal more or less in con-

jecture ; but we appear to be within the limits of scientific

inference when we announce that our existing temperate trees

came from the north, and within the bormds of high probability

when we claim not a few of them as the originals of present

species. Remains of the same plants have been found fossil in

our temperate region, as well as in Europe.
" Here, then, we have reached a fair answer to the question

how the same or similar species of our trees came to be so dis-

persed over such widely separated continents."

Prof. Gray then shows what would naturally follow from a

gradual pushing of the Arctic vegetation southwards, and that

the modifications resulting from differences of climate in the

divergent continents, and on their different sides, might well

account for the present diversification. The siftings and resift-

ings which have since taken place from changes of climate, sub-

mergence, and re-emergence, and other causes, have left their

impress on the actual v^etation, especially on the trees. They

furnish probable reason for the loss of American types sustamed

by Europe.
" I conceive that three things have conspired to this loss.

First, Europe, hardly extending south of latitude 40°, is all

withhi the limits generally assigned to severe glacial action.
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Second, its mountains trend east and west, from the Pyrenees

to the Carpathians and the Caucasus beyond, near its southern

border ; and they had glaciers of their own, which must have

begun their operations, and poured down the northward flanks,

while the plains were still covered with forest on the retreat from

the cTeat ice-wave coming from the north. Attacked both on

front and rear, much of the forest must have perished then and

there. Third, across the line of retreat of those which may
have flanked the mountain-ranges, or were stationed south of

them, stretched the Mediterranean, an impassable barrier. Some
hardy trees may have eked out their existence on the northern

shore of the Mediterranean and the Atlantic coast. But we
doubt not, taxodium and sequoias, magnolias and liquidam-

bars, and even hickories and the like were among the missing.

Escape by the east, and rehabilitation from that quarter until a

very late period, was apparently prevented by the prolongation

of the Mediterranean to the Caspian, and thence to the Siberian

ocean,"
Prof, Gray shows that on the American continent on the other

hand the trees, when touched in the north by the incoming

refrigeration, had only to move their southern border southward,

along an open way, as far as the exigency required ; and there

was no impediment to their due return. The still greater rich-

ness of north-east Asia in arboreal vegetation may find an

explanation in the prevalence of particularly favourable con-

ditions, both anteglacial and recent,
" The case of the Pacific forest is remarkable and paradoxical.

It is, as we know, the sole refuge of the most characteristic and
wide-spread type of miocene coniferse, the sequoias ; it is rich

in coniferous types beyond any country except Japan ; in its

gold-bearing gravels are indications that it possessed, seem-

ingly down to the very beginning of the glacial period, magno-

lias and beeches, a true chestnut, liquidambar, elms, and other

trees now wholly wanting to that side of the continent, though

common both to Japan and to Atlantic North America, Any
attempted explanation of this extreme paucity of the usually

major constituents of forest, along with a great development of

the minor, or coniferous, element, would take us quite too far,

and would bring us to mere conjectures."

Prof. Gray concludes his interesting lecture by saying :

—

" I have done all that I could hope to do in one lecture if I

have distinctly shown that the races of trees, like the races of

men, have come down to us through a prehistoric (or pre-

natural-historic) period ; and that the explanation of the present

condition is to be sought in the past, and traced in vestiges, and

remains, and survivals ; that for the vegetable kingdom also

there is a veritable archaeology."

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The Cambridge Smith's Prizes have been awarded to Micaiah

John MuUer Hill, B.A., St. Peter's College, and Arnold Joseph
Wallis, B.A., Trinity College, bracketed equal. These gentle-

men were also bracketed equal as fourth wranglers in 1879.

A University for ladies will be opened shortly in Odessa.

It will have three faculties—History and Literature, Mathe-

matics, and Natural Science. The programme will be the same

as in the other Russian Universities for male students, with a

few changes. Greek will not be obligatory in the Historico-

Literary Faculty ; there will be in the same faculty a Chair of

Political Economy and Statistics. Pedagogy and hygiene will

be obligatory in all faculties.

SCIENTIFIC SERIALS
Annalen der Physik und Chemie, No. 12, 1878.— In an in-

augural dissertation here given, Herr Nahrwold studies atmo-

spheric electricity ; his method of experiment having been to

electrify air in a cylindrical vessel fitted with a (mercury) dropping

collector. His first attempts, with points, convinced him that only

the dust, not the air, could be thus electrified ; he then successfully

used a fine platinum wire kept glowing with a battery (the air

having been first freed from dust), and a condenser or galvanic

element connected with the circuit. Interesting data are furnished

with regard to the charge of the air, the ratio of this to the

source of electricity used, and the decrease of the charge. Some
ot the observations seem to throw doubt on Thomson's conclusions

as to the distribution of electricity in the upper regions of the

atmosphere.—Herr Wiedemann offers a theory on the nature of

spectra, deduced from the kinetic theory of gases. Line-spectra
are attributed to oscillatory motions of atoms, isolated at high
temperatures ; band spectra of elements and spectra of compounds
to vibrations of atoms in the molecule, or of the ether-envelopes.

—A quantitative verification of the electrodynamic law, regard-

ing the reciprocal action of closed circuits, for the case in which
the circuit suffers deformation, is furnished by Herr Niemoller.

—

Herr Korteweg discusses the velocity of propagation of sound in

elastic tubes, and Herr Riihlmann gives formulas for measure-
ment of ocean depths with the manometer. —There are several

notes on crystallography.

SOCIETIES AND ACADEMIES
London

Royal Society, January 23.
—" Researches on Lactin," by

Edmund J. Mills, D.Sc, F.R.S., "Young" Professor of Tech-
nical Chemistry in Anderson's College, Glasgow, and James
Hogarth.
The authors have investigated lactin with the aid of polarised

light, their object being to gain further insight into the chemical

nature of that compound. Their conclusions are as follows :

—

1. The initial specific rotation of lactin is <)2°'6t,.

2. The permanent specific rotation of lactin is 59°' 17-

3. The change of rotation of a solution of lactin can be ex-

pressed by a mathematical equation.

4. When the specific rotation 64'''8 is reached, the law of

change must be expressed by a different equation.

5. The initial solubility of lactin is one part lactin in 10*64

parts water,

6. The permanent solubility is one part lactin in 3*23 parts

water.

" Researches 'on Chemical Equivalence," Part II, Hydric

Chloride and Sulphate. By Edmund J. Mills, D.Sc, F,R,S.,

and James Hogarth,
While carrying out their researches on lactin, it struck the

authors that use might be made of it to compare the dynamical

equivalents of acid bodies. They accordingly selected hydric

chloride and hydric sulphate for the measurements in question.

The results show that though 2HCI may be the "equivalent"

of H2SO4 in weight for saturation (i.e., in the ordinary sense),

it certainly is not the equivalent in the dynamical sense. They
also render it highly probable that HCl is equal dynamically to

H2SO4, Ostwald, by a method based on the alteration of

the specific volume of solutions, has shown that the ratio

^ = I'g-?, a result which their numbers, though not as
HsS04

^^

perfect as the authors could wish, nevertheless strongly confirm,

" Limestone as an Index of Geological Time," by T. Mellard

Reade, C.E.

January 30.— " On Certain Means of Measuring and Regu-

lating Electric Currents." By C. William Siemens, D.C.L.,

F.R.S.
The dynamo-electro machine furnishes us with a means of pro-

ducing electric currents of great magnitude, and it has become a

matter of importance to measure and regulate the proportionate

amount of current that shall be permitted to flow through any

branch circuit, especially in such applications as the distribution

of light and mechanical force.

On June 19 last, upon the occasion of the soirh of the Presi-

dent of the Royal Society, was exhibited a first conception of an

arrangement for regulating such currents, which the author has

since worked out into a practical form. At the same time a

method has been realised by which currents passing through

a circuit, or branch circuit, are measiured, and graphically

recorded.

It is well known that when an electric current passes through

a conductor heat is generated, which, according to Joule, is pro-

portionate in amount to the resistance of the conductor, and to

the square of the current which passes through it in a unit of

time, and advantage has been taken of this well-established law

of electro-dynamics, in order to limit and determine the amount

of current passing through a circuit.

The paper refers to three instruments, in the first of which

one end of a thin strip of metal is attached to a screw, by which

its tension can be regulated ; it then passes upwards over an

elevated insulated pulley, and down again to the end of a short
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lever working on an axis, armed with a counter-weight and with

a lever whose angular position will be materially affected by

any small elongation of the strip that may take place from any

cause. The apparatus further consists of a number of prisms of

metal, supported by means of metallic spr.ngs, so regulated by

movable weights as to insure the equidistant position of each

prism from its neighbour.

A series of comparatively thin coils of wire of German silver

or other resisting metal, connect the alternate ends of each two

adjoining springs, the first and last spring being also connected

to the lever and terminal respectively.

The strip is put under a glass shade, and the instrument itself

should be placed in a room where a tolerably uniform tempera-

ture of say 15° C. is maintained.

When the minimum current is passing, the thin metallic strip

is at its minimum working temperature, and all the metallic

prisms are in contact, this being the position of least resistance.

As soon as the current passing through the apparatus shall in-

crease in amount, the thin metallic strip will immediately rise in

temperature, which will cause it to elongate, and will allow the

lever to recede from its extreme position, liberating one contact

piece after another. Each such liberation will call into action

the resistance coil connecting the spring end>, and an imme-
diate corresponding diminution of the current through the addi-

tional resistance thus thrown into the circuit.

Suppose that the current intended to be passed through the

instniment is capable of maintaining the sensitive strip at a tem-

perature of say 60^ C, and that a sudden increase of current

takes place in consequence either of an augmentation of the

supply of electricity or of a change in the extraneous resistance

to be overcome, the result will be an augmentation of tempera-

ture, which will continue until a new equilibrium between the

heat supplied and that lost by radiation is effected. If the strip

is made of metal of high conductivity, such as copper or silver,

and is rolled do^vn to a thickness not exceeding 0*05 millim., its

capacity for heat is exceedingly small, and its sm-face being rela-

tively very great, the new equilibrium between the supply of

heat and its loss by radiation is effected almost instantaneously.

But, with the increase of temperature, the position of the regu-

lating lever is simultaneously affected, causing one or more
contacts to be liberated, and as many additional resistance coils

to be thrown into circuit : the result being that the temperature

of the strip varies only between very narrow limits, and that the

current itself is rendered very uniform, notwithstanding con-

siderable variation in its force, or in the resistance of the lamp,

or other extraneous resistance which it is intended to regulate.

The resistance coils, by v/hich adjoining contact-springs are

connected, may be readily changed, so as to suit particular cases ;

they are made by preference of naked wire, in order to expose

the entire surface to the cooling action of the atmosphere.

For feeble currents, disks of carbon are substituted for the

wire rheostat, the electrical resistance of carbon varying inversely

with the pressure to which it is subjected. A steel wire of say
0'3 miUim. diameter is drawn tight between the end of a bell-

crank lever and an adjusting screw, the pressure of the lever

being resisted by a pile of carbon disks placed in a vertical glass

tube. The current, passing through the steel wire, through the

-bell-crank lever, and through the carbon disks, encounters the
minimum resistance in the latter so long as the tension of the
wire is at its maximum ; whereas the least increase in tempera-
ture of the steel wire by the passage of the current causes a
decrease of pressure upon the pile of carbon disks, and ah
increase in their electrical resistance ; it will thus be readily seen
that, by means of this simple apparatus, the strength of small
currents may be regulated so as to vary only within certain narrow
limits.

The apparatus first described may be adapted also for the
vieastu-enient of powerful electric currents. The variable rheo-

* at is in this case dispensed with, and the lever carries at its end a

i
encil pressing with its point upon a strip of paper dra-\\-n'under it

m a parallel direction with the lever by means of clockwork. A
second fixed pencil draws a second or datum line upon the strip,

so adjusted that the lines drawn by the two pencils coincide when
no current. is passipg through the sensitive strip. The passage of a
current through the strip immediately causes the pencil attached
to the lever to move away from the datum line, and the distance
between the two lines represents the temperature of the strip.

This temperature depends, in the first place, upon the amount of
current passing through the strip, and, in the second place, upon
the loss of heat by radiation from the strip ; which two quanti-

ties balance one another during any interval that the current

remains constant.

In order to facilitate the process of determining the value of

the diagram produced by motion of pencil in Weber's or other
units of ciu"rent, it is only necessary, if the variations are not
excessive, to average the ordinates, and to determine their value
from a table prepared for that purpose. The error committed
in taking the average ordinate instead of the absolute ordinates,

when the current varies between small limits, is evidently small,

the variation of the ordinates above their mean value averaging
the variations below the same.
The thin sensitive conductor may thus be utilised either to

restrict the amount of electricity flowing through a branch cir-

cuit, within certain narrow limits, or to produce a record of the

amount of current passed through a circuit in any given time.

Physical Society, January 25.—Prof. G. C. Foster, vice-

president, in the chair.—Prof. E. Ray Lankester and Mr.
Alex. Macdonald, B.A., were elected Members.—Dr. Erck
exhibited a constant bichromate of potash battery. The ordi-

nary bichromate battery soon loses power when in use, and in

order to secure a powerful constant battery to drive a small

astronomical clock. Dr. Erck devised the modified form shown.
It consists of a narrow lead trough 12 inches long by 3 inches

wide and l inch deep, lined along both sides with two carbon
plates. The zinc plate 10 inches long is immersed in the solu-

tion to the depth of an inch midway between the two carbons.

A continual circulation of the bichromate solution is kept up by
allowing fresh solution to drop into the cell at one end, and the
exhausted solution to drop away by a tap at the other end. As
the space between the two carbons is only about half an inch
wide, there is merely a thin layer of solution between the

positive and negative poles. The internal resistance of the cell

is, therefore, very low, when short circuited only about \ ohm.
To obtain the maximum current about 8 oz. of solution per hour
should be applied. Dr. Erck also showed a battery formed of zinc

and carbon circular plates mounted on an axle which is rotated

by wheelwork, thus mechanically stirring the bichromate solu-

tion.—Dr. F. Guthrie, F.R.S., described some of the results he
had obtained from experiments on the vibration of metal rods o r

lathes fixed in a vice at one end and free to vibrate at the other.

The experiments were carried on by dusting sand on the rod
and observing the nodal lines formed by it when the rod was
vibrated, so as to give out notes determined by a monochord.
Dr. Guthrie's results show that the two final segments at the
free end are together equal in length to the inner segment at the
fixed end. It appears from these experiments that if a free lathe

vibrating with a node in the middle, but having an even number
of segments, be clamped at where there is a node, we alter its

conditions of \dbration. When the lathe is half free, the end
segment breaks up into two parts together equal to the segment
at the fixed end. In the case of a torsional vibration of the
lathe, the position of the longitudinal nodal lines depended to

some extent on the clamping of the lathe in the vice. Prof.

Foster pointed out that in a natural node the direction of the
tangent is varying, whereas in an artificial node it is always
horizontal. Prof. Unwin explained that the sand accumulated
at nodes because the particles, when thrown off the lathe, make
certain horizontal excursions which tend to move them nearer

the points of repose of the lathe.—Messrs. Elliot Brothers ex-

hibited sundry electric commutators and resistance boxes.

Anthropological Institute, January 21.—Mr. John Evans,
D.C.L., F.R.S., president, in the chair.—The Director read a

communication from Dr. Paul Topinard on resemblances between
a Galtcha and a Savoyard skull. The similarity between these

skulls is such that the author is inclined to regard the Galtchas
of Eastern Turkistan and the Celts of Western Europe as

branches of one common stock, of which the Slavs of Eastern
Eiurope are also members.—M. Elie Reclus read a paper on cir-

cumcision, its significance, its origin, and its kindred rites. The
practice of this custom was traced over a large portion of the

inhabited globe, including Australia and South America, though

among the nations of antiquity the Egyptians and Jews are those

among whom it is best known to have prevaile .

Photographic Society, Tanuar)i4.—James Glaisher, F.R.S.,

in the chair.—Capt. Abney^ R.E., F.R.S., read a paper on the

fading of the undeveloped photographic image, and on soluble

bromide in emulsions ; and Col. Wortley explained a new in-

stantaneous shutter, designed by him. Capt. Abney, in his

paper, stated that one cause of the fading aro?e from impiu-e
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pyroxyline, which, during decomposition, liberated nitrous acid;

and that this acid would destroy (before development) a photo-

graphic image on collodion, made from such pyroxyline.—Capt,

Abney then discovered that as an excess of alkaline bromide
would not diminish sensitiveness, or rather not prevent an image
being formed, consequently, if a nitrite of some alkali, in con-

junction with an excess of bromide, were added, the formation

of any acid would be prevented, so that by the application of an
alkaline carbonate to the film, all nitrous acid liberated from
pyroxyline is absorbed to form an alkaline nitrite, and the de-

struction of the photographic image avoided.

Cambridge
Philosophical Society, December 2, 1878.—Prof. Liveing,

president, in the chair.—Dr. G. W. Royston-Pigott made a com-
munication to the Society on a new method of determining the

limits of microscopic vision. The author referred to his method
of forming miniatures by reversing an object-glass which has
been described in the Philosophical Transactions, and showed
how he had applied it to determine the limit of smallness of

objects that could be detected by the microscope. The process
employed was to form a miniature of an object such as a spider-

line, and then examine the miniature with the microscope. In
this manner Dr. Royston-Pigott had found that objects even as
small as the millionth of an inch in diameter could be seen,

contrary to the generally received view of opticians that it was
useless to attempt to perfect the microscope further, as it could
not show objects smaller than the hundred-thousandth of an
inch in diameter. Dr. Jurin found that with the naked eye he
could discover a pin fixed in a window forty feet away from
him, subtending an angle of two or three seconds, but if he
placed two pins together he could not distinguish them as

separated except they were so far apart as to make an angle of
forty seconds. Thus a bright interval could not be discovered
unless it were ten or fifteen times larger than the objects forming
it ; but Dr. Royston-Pigott found that the excellence of modern
objectives was such as to enable the eye to discern an interval

only four times larger than the diameter of the web miniature,
reckoned at one millionth of an inch. The microscopes and
apparatus employed to produce the miniature were exhibited to

the Society, and the precautions to be taken in the use of the
method were explained.—Mr. W. M. Hicks communicated some
results of an investigation on the motion' of two cylinders
surrounded by fluid.

Paris
Academy of Sciences, January 27.—M. Daubree in the

|

chair.—The following papers were read :—Third reply to M.
Berthelot, by M. Pasteur.—On the development of the pertur-

bative function where, the excentricities being small, the mutual
inclination of the orbits is considerable, by M. Tisserand.—On
a formula giving approximately the moment of torsion, by M.
de Saint-Venant.—Researches on the relations of spectrum
analysis to the spectrum of the sun, by Mr. J. Norman Lockyer.
—On the electric clutch-gear on board ships, by MM. Treve
and Achard. An arrangement for managing marine engines or
helms at a distance electrically.—On the composition of banana
and attempts at utilisation of this fruit, by MM. Marcano and
Muntz. The banana keeps the ground moist round it, and this

property is utilised in Venezuela to help the coffee-plant in dry
weather. But only a little of the banana's fruit is there used,

and the authors call attention to the flour and the alcohol ob-
tainable from it, recommending exportation. The flour is a
food essentially feculent.—On the application of his atomic
theory to various minerals, by M. Gaudin.—On the diameters of
the sun and of Mercury, deduced from the transit of May, 1878,
by M. Cruls (Rio de Janeiro). The solar semi-diameter is found
15' S9"'982, agreeing nearly with Leverrier's 16' o""o (deduced
from previous transits). The value for the planets'diameter, gotfrom
observations of ingress, was io"*78, by another method io"74.
—Hydro-electricity and hydro-magnetism ; analytical results,

by M. Bjerknes.—On a development in series, by M. Picard.

—

Displacement of spectral lines due to motion of rotation of the
sun, by M. Thollon. His experiments on this with his new
prism convince him that with a suitable arrangement the dis-

placement maybe produced in an incontestable manner. The
telluric lines did not show any change, and some of them, near
those of nickel, enabled one to see very distinctly how the latter

were displaced.—On the radiation of incandescent platina, by
M. Violle. He measured this from 900 to i,77S degrees. The
intensity of a given radiation does not increase indefinitely with
the temperature, but passes through a maximum and then

decreases to a point, where it becomes insensible. The luminous

heat of fused platinum transmitted through alum is — of the

total heat transmitted through rock-salt.—On the illumination of
Imes of molecular pressure, and on the trajectory of molecules,
by Mr. W. Crookes. M. Du Moncel said the dark space is
not only manifested in vacuo ; it is distinctly seen round the
negative electrode, on sending an induction spark between two
plates of glass, and examining it with a microscope. (A figure
is given.)—On electrodynamic phenomena, and especially on
induction, by M. de Meaux. In a closed circuit, you do not
change the intensity of the current produced by induction
of an indefinite cylindrical conductor on another of the
same form, by surrounding one or other, or even both, of these
conductors with a concentric metallic envelope, communicating
with the ground throughout its length.—On a new Bell telephone
speaking with loud voice, by M. Gower. The two magnet poles
are placed opposite each other ; the diaphragm is thick, large,
and tense ; the inclosing case is metallic and sonorous, and" a
speaking trumpet is added.—On the amalgams of chromium,
manganese, iron, cobalt, and nickel, and on a new process of
preparation of metallic chromium, by M. Moissan. This method
is, stirring a concentrated solution of protochloride of chromium
in water with pasty sodium-amalgam ; the amalgam of chromium
obtained is then heated to 350" in a current of hydrogen. Amal-
gams of the other metals named may be had similarly.—On a '

preparation of methylformic ether and of pure methylic alcohol,
'

by MM. Bardy and Bordet.—On the principles which give
Sarracenia purpurea its therapeutic properties, by M. Hetet.
On the termination of the visceral arterioles of Arion rufus,'hy 1

M. Jourdain.—Researches on the action of grenat, or the
residue of the manufacture of fuchsine, by M. Jousset de
Bellesme. This is used to colour wines. It may be taken
in large quantities without causing death ; but it is hurtful,
producing uroemia, &c.—On the quantity of light lost in
actuating the visual apparatus, and its variations under dif-l
ferent conditions, by M. Charpentier. A light being gradually^
increased from zero, you note when the eye perceives it ;f
it may then be reduced considerably without the eye ceasing

'

to perceive it. This difference is much greater, if the eye have
been kept in the dark five minutes or more. But this effect of
rest in the dark does not apply (or very little) to chromatic
sensibility. The author considers the sensation of light wholly
independent of that of colour.—On the phosphorescence of the
lobster's flesh, by MM. Bancel and Husson. They consider it

due to a kind of fermentation.—M. Mege Mouris presented "a
note on the properties of marine salt ; and MM. Nasse and De-
charme, notes on a liquid rain which lately covered the ground
with a thick surface of ice.
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THURSDAY, FEBRUARY 13, 1872

THE " THUNDERER" EXPLOSION

NOW that the Committee 'appointed to inquire into

the cause of the bursting of one of the 38-ton guns

on board the Thtniderer have made known the substance

of their report, it is no longer necessary to suspend judg-

ment and withhold comment for fear of prejudicing the

case. The abstract only of the report of the Committee,

which has reached us by telegram, states that the explo-

sion was due to a cause, -which, as far as we are aware,

was not anticipated by any one of the numerous writers

who have made suggestions or advanced theories on the

subject. They simply report that the gun having missed

fire when loaded with the battering charge, was again

loaded with a full charge, and fired with both of the

charges in the gun at the same time. We are bound to

assume that conclusive evidence of this extraordinary

occurrence has been obtained by the Committee, or the

statement would be simply incredible. Cases are re-

corded in volley-firing of a soldier loading charge after

charge into his musket or rifle in the days of muzzle-

loaders, being unaware that the first had missed fire until

the \'ioIent explosion, and perhaps bursting of his piece, or

the apparent growth of his ramrod showed that something

unusual was taking place, but that a squad of blue-jackets

serving a 38-ton gun should be unaware, or even uncertain,

if the 1 10 lb. of powder they were supposed to be firing had

exploded or not is beyond comprehension. Even if the

two guns in the fore turret were being fired simiUtaneously

by electricit)', the absence of recoil would have alone been

sufficient to indicate that the gun had missed fire. That

the rammer did not pass home might, it is conceivable,

have escaped notice in loading the second round with the

hydraulic gear, but we must look to the report of the

Committee for some explanation of the first miss-fire

having escaped notice.

In the many suggestions that have been made re-

specting the probable cause of the disaster by the

writers of letters to the daily and weekly papers, it

appears to us that a too low estimate has generally

been made of the strength of the gun. It has been

assumed by many that if it could be shown that the

projectile slipped forward in the bore on the withdrawal of

the rammer, a sufficient cause for the accident had been

discovered. Experiments were at once tried at Woolwich
which established the fact that when no ring-wad was used

the shot frequently followed the rammer on its withdrawal

for a distance of three or four feet. Instances have also

been given of the bursting of fowling-pieces through an
accidental stoppage of the muzzle by snow or a wad, and
It was thought by many that a clear case had been made
out for the cause of the explosion. Sir William Palliser's

experiments, however, disprove the truth of this sugges-

tion, for, many years ago, in firing an experimental 8-inch

gun with various air spaces up to four feet between the
powder charge and the shot, he foimd that there was no
dangerous pressure in the bore. The gun made use of
in this experiment was an old cast-iron 68-pounder which
was converted into an 8-inch rifled gim, on Sir William
Palliser's system by the insertion of a coiled wrought-
iron tube 2J inches thick. This g\m was fixed with 22 lbs.

Vol. XIX,—Ko. 485

of powder and a shot of 180 lbs. weight, with successive

air spaces of 10 inches, 20 inches, up to 50 inches between

the powder and the shot, and sustained no damage.

Sufficient experiments have not yet been made to indicate

accurately all the variations of pressure that would be

introduced by an air-space between the powder charge

and shot, but the only cause which would tend to raise

the gas pressure, and in particular the longitudinal and
twisting strain on the gun, above that due to an ordinary

discharge is the fact that the pitch of the rifling would be
sharper where the projectile started in the former case

than in the latter. In the case of a fowling-piece the

cause of bursting with a slight stoppage at the muzzle is

probably due rather to the weakness of the barrel at that

part than to the excessive pressure. In the 38-ton gun,

with the heaviest charges employed on service, the central

part of the length of the g\m known as the i B coil is

probably amply strong enough to resist the pressure

brought to bear upon it, even if the shot was in this part

of the bore and the maximum gas-pressure exerted. Al-

though it has been shown by the report of the Committee
that none of the conjectures as to the cause of the

accident is correct, there is still utility in examin-

ing them, for, if valid, they might bring about a
similar accident at some future time, and should there-

fore be provided against. Though the nmning for-

ward of the shot when the gun is much depressed for

loading with the hydraulic gear would cause but a small

risk of explosion to the gun, it is so undesirable for many
other reasons, that means should be taken to render it

impossible, or at least render its detection a certainty.

The means at present employed to obviate the shifting of

the shot when once rammed home, consist of a ring wad
which fits round the pointed head of the shot, and is

firmly wedged in between it and the bore. Here again

we are provided with a very possible chance of an acci-

dent. The two letters of Sir William Palliser published

in the Times pointed out what appeared to us, before the

publication of the report, by far the most probable solu-

tion of the problem : it consisted simply in the employ-

ment at the same time of a gas-check and a ring-wad.

As clearly pointed out by Sir William, it is merely a
question of the relative coefficient of friction between the

shot and the wad and between the wad and the surface

of the bore, which has to decide whether the wad is

forced along the bore when the shot commences to move,
or whether the head of the shot is forced further into the

wad, wedging it tightly against the siurface of the bore.

This action would be impossible without the employment

at the same time of a gas-check, as the gas rushing past

the shot would inevitably dislodge the wad. The gas-

check consists of a cupped disk of copper with the peri-

phery turned down so as to form a flange ; this is fitted

to the base of the projectile, and, when fired, the pressiu-e

of the gas causes the flange to expand and press firmly

on the surface of the bore, both in the grooves and in the

lands between them, thus preventing the passage of the

gas past the shot. Sir William says :
" With regard to

the friction between the wad and the gun, it is a fact that

when the atmosphere is moist the residue of the powder

deposits itself upon the surface of the bore in a blacky

greasy substance which reduces friction to a very low

point. On a dry day, however, this deposit assumes the

Q
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form of a hard, dry, and rough coating like emery paper,

and the friction in the bore is increased to a very large

extent." Thus it may readily be seen that under varying

circumstances the requisite conditions are very likely to

occur, and experiments should most undoubtedly be

undertaken to test the validity of this source of accident,

and we think that great credit is due to Sir William
Palliser for having been the first to point it out. Yet
another cause has been insisted on as likely to bring

about the destruction of some of our Woolwich rifled

guns. In a paper read by Prof. Osborne Re>Tiolds at the

meeting of the British Association at Bradford, it was
shown that the system of rifling employed at Woolwich,
giving a gradually increasing twist to the grooves, threw

a much greater strain on the gun than a uniform twist,

and rendered it impossible for the studs on the shot to fit

the grooves with accuracy throughout the whole length of

the bore. The objections raised by Prof. Reynolds have,

we believe, remained unanswered and perhaps unnoticed

now for five or six years by the departmental officers, and
during this time many hundreds of guns have been con-

structed on the condemned principle. Now that so much
public attention is being directed to the whole system of

gun manufacture as carried on at Woolwich, and the

criticisms adverse to its merits are so numerous it would
be well that the country should have further assurance

that the system is founded on a safe scientific basis, or

that the errors, if they exist, should be admitted and
rectified.

It is admitted that with the increasing twist in the

rifling the shearing of the studs has frequently shown
that the projectile has some difficulty in centring itself in

the bore while the great wear in the steel tubes of the

guns occasionally used for practice on board ship points

to a short life for the gun, but we are not aware that the

destruction of a gun has hitherto been traced with

certainty to the jamming of the studs between two

grooves. In the event of this occurring it is shown con-

clusively by Mr. Longridge, in a letter inserted in

Engineering last week, that the strain would be far more
than sufficient to burst the gun. The bursting pressure

of the gases would easily split the tube and coils, or the

energy of the shot if only moving with a moderate

velocity would cause a longitudinal stress which the steel

tube would be quite unable to resist.

It may appear to some useless to draw particular atten-

tion to the various CEiuses of this terrible accident that

have been suggested now that the report of the Committee

has been made known and has shown that all the suppo-

sitions are equally erroneous, but in our opinion it is of

the utmost importance that these dangers to which we
direct attention and which might at any time cause a

similar accident, should not be passed over and for-

gotten.

CAPTAIN COOK

IT seems on first thoughts rather a strange proceeding

to publicly celebrate the centenary of the death of a

great man, especially when that death was a murder. But
this is what the Paris Geographical Society have arranged

to do to-morrow in the case, not of any of their own
explorers or navigators, but in the case of England's

greatest exploring navigator. Captain James Cook, who
was murdered 100 years ago to-morrow by the natives of

the Sandwich Islands. But we know that the generous-

minded Frenchmen do not intend to rejoice at the death

of this great man, as they would do were it his birth they

intended to commemorate. Cook, they know, was one of the

greatest of geographical explorers, and it is quite natural

and commendable that the Society, in their enthusiasm
for their science and its promoters, should wish in some
way to show their reverence for a man like Cook on the

centenary of his remarkable death. Cook, and with him
England, owed some gratitude to the French, whose
government of the time, though at war with this country,

generously gave instructions to their war-ships and
colonial governors, not only not to molest Cook in his

pursuit of knowledge, but to render him all reasonable

assistance. It is obvious that only about every third

generation can take part in celebrating the centenary of

a man's birth, and it is natural, therefore, that those of

the intermediate generation who count him among their

heroes, should take advantage of the occurrence of the

centenary of his death to show their appreciation of his

greatness. In Cook's case birthday and death-day were
only about half a century apart, the date of the former

being October 27, 1728.

Why our own Geographical Society should have left

it to our French neighbours to commemorate so remark-

able an event in the history of geographical discovery,

we cannot undertake to say, though ^it seems to savour

somewhat of dog-in-the-manger that they have declined

the invitation to send an official representative. It would
surely have been easy for them to have organised some
kind of demonstration that would both have honoured
the memory of one of our greatest naval heroes and
most scientific of navigators, and at the same time have
proved both interesting and instructive to the public.

However, England will not be entirely unrepresented to-

morrow, as we understand the Admiralty are contributing

several original charts to the exhibition of the Paris

Society. Mr. Brassey, who has visited the spot where

Cook was killed, has sent to the Society a number of views

and documents to be exhibited. Mr. Jackson has also

promised to send valuable maps and manuscripts from
Cook's own hand. Researches will be executed in the

Archives to discover the original of the Ordre du Rot, for-

bidding French cruisers to molest Captain Cook's expe-

dition, and in spite of the declaration of war, to assist him
if necessary for the fulfilling of a mission interesting the

whole of mankind.

We need not recount the claims of Captain Cook to be
regarded as one of the greatest, as he was one of the

most scientific, of navigating explorers
;
probably there

are few of our readers who have not at one time or other

read some account of the voyages of Captain Cook. The
son of a peasant, he rose to his honourable position by
sheer force of genius and its invariable accompaniment,

hard work. To him we owe the discovery of the Sand
wich, and many other Pacific Islands. His enthusiasm

on behalf of science was manifested in his work at Tahiti

in connection with the memorable transit of Venus of

June 3, 1769. He gave certainty to our knowledge of

New Zealand, and left not much to be done to fill up with

accuracy an outline of the coast of Australia. He proved

Ji
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that that continent was unconnected with New Guinea,

and above all, dispelled the long-lived illusion of a great

southern continent, having been the first to cross the Ant-

arctic Circle. At high south latitudes he sailed nearly all

round the confines of the Antarctic, adding greatly to a
;

knowledge of the geography of this unknown region, and

proving once for all, as we have said, that a "great

-outhern continent" was a delusion, at least outside the

Antarctic Circle. A comparison of the maps of 1762 and

1785 will serve to show how much was accomplished by
Cook in this direction. In his second voyage of three

years, 1772-75, Cook sailed over 20,000 leagues in the

Pacific and Southern Oceans. And it was not only geogra-

phical knowledge that was thus advanced by his skill and
determination. He was always accompanied by a staff of

j

I scientific specialists, to whom he gave every opportunity
,

' ofpursuing research in their own departments, and thus of
;

adding enormously to a knowledge of the natural history
|

(in its widest sense) of great tracts of our globe. In the
,

Transit expedition, for example, he was accompanied by
the young Joseph Banks as naturalist. His third, and
fatal voyage, was undertaken mainly for the discovery of a

North-West Passage, Cook and Capt. Clarke sailing in the

Resolution and Discovery from Plymouth in July, 1776,and
after a roundabout voyage by the South Pacific, the Sand-

wich Islands were discovered on January 18, 1778. After

attempting to penetrate the Arctic Ocean, he was com- :

pelled to turn back, and resolved to spend the winter in
;

completing the survey of the Sandwich Islands. Here,
;

as almost everj^vhere else that he went. Cook won the
;

hearts of the natives by his gentle, firm, and perfectly

upright dealing, in this respect being a pattern to all

explorers. The end is too well known, and we need .

not repeat the details of the sad event which hap- 1

pened at Karakakooa Bay, on the south side of

Hawaii, on February 14, 1779. No blame can

be attributed to Cook, and, probably, very little to

the natives themselves. Had the lieutenant who accom-
panied Cook on shore, and the sailors themselves, pos-

sessed a little of his tact and true bravery the catastrophe

might have been prevented. There is reason to believe

that the islanders regarded Cook as a sort of superior

being, a kind of heaven-sent messenger whom they half-

expected, and that they actually worshipped him as a

god. Indeed it has been said that it was only when the

first stunning blow from a club proved him human that

their chagrin and disappointment vented themselves in

barbarous massacre. There seems no doubt that the

natives were sincerely sorry for what had occurred, and
continued to worship his memor}', if not his bones, for

long after. It is commonly stated that his remains were
obtained and buried in the sea, but we would refer our
readers to a remarkable story published in Nature,
vol. viii. p. 211. From this it would seem that the large

bones of Cook's body had been retained by the islanders, \

and tended and enshrined as those of a hero, if not of a
1

deity. WTiatever amount of truth there may be in the I

details of this story, it, along with other evidence, tends
to prove that the catastrophe was a sad mistake, regretted

..

by none more than the natives themselves. i

tc

Cook's instincts were thoroughly scientific, and he did
i all that his circumstances would admit of to qualify himself

% to carry on his great and important work on the basis of

scientific principles. The results show that all things

considered science profited largely by his labours, and
that to-morrow a foreign society will strive to keep green

the memory of one of England's most scientific navigators,

one of her ablest and most lovable sons.

THE SAMOAN LANGUAGE
A Grammar and Dictionary of the Samoan Language.

By the Rev. George Pratt. Second Edition. Edited

by the Rev. S. J. Whitraee, F.R.G.S. (Trubner and

Co., 1878.)

'X'HIS is perhaps as complete a guide to the study of

the Samoan language as could be expected under

the circumstances. It consists, properly, of four parts :

a grammar, which, for obvious reasons, is necessarily

disappointing; a chapter on the native poetr}-, which

would be much more useful were the specimens given

accompanied by a translation, or at least by more copious

notes ; an English-Samoan vocabulary of about 4,500

fairly well-selected words, and a Samoan-English dic-

tionar>' of more than double that number of terms. The
editor informs us that many of the names of the indi-

genous flora and fauna collected by him still remain to

be published. They will doubtless be embodied in the

large "Comparative Polj-nesian Dictionary" he is now
preparing, and when this is done we shall have at last a

well-nigh complete dictionary of the most typical of the

eastern Pol}Tiesian languages.

The grammatical portion of the work, notwithstanding

the many extremely usefvd and suggestive additions of

the editor, still leaves so much to be desired that we
cannot but regret he did not re-cast this whole section,

and give us a treatise more in harmony with the present

state of linguistic studies. When we read in Mr. Pratt's

preface that he was led to prepare a Samoan syntax

"by observing, while reading Nordheimer's Hebrew
grammar, that the Samoan in many points resembled

the Hebrew," we feel at once that it would be hope-

less to expect from him a sound exposition of

the structure of this language, and the most cursory

glance fully confirms this anticipation, Hebrew is

a member of the Semitic family of languages, and
is consequently an inflecting tongue. Hence it can

have nothing beyond mere coincidences in common with

the Eastern Polynesian group, which has scarcely yet

got much beyond the isolating state, of which Chinese is

typical. Its position, in fact, is quite unique, and until

its true character is thoroughly realised we shall never

get a rational treatment of the subject. This obvious

truth was largely recognised by Gaussin, which at once

explains the satisfactory nature of his work. Had it

been based on the Samoan instead of on the Tahitian and
Marquesan dialects, the result would doubtless have been

still more satisfactory, and he would have avoided some

of the misconceptions which detract fi-om the value of

that treatise. Yet even so it incidentally throws more

light on the real genius of the Samoan itself than does

the present work. Here the treatment of the verb is

especially meagre and irrational. The schemes of tense

and mood occupy less than two pages, and each tense is

illustrated by a different verb, pule (rule) for the present,

al0fa (love) for the imperfect, sao (escape) for the perfect.

I
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&c. The consequence is, that we get no general scheme

at all of any given verb, which, however, is perhaps the

less to be regretted, inasmuch as there are no true verbs

at all in the language. These Eastern Pol>'nesian tongues

hare certainly got beyond the purely isolating state of the

Chinese, in which each root passes in its unmodified state

directly into the sentence, where it becomes a true

word only in virtue of its position. But they have

not yet reached the next, or agglutinating state, because

in them all parts of speech are not yet clearly dif-

ferentiated. The so-called verb is merely a nominal

predicate with the various temporal, personal, and modal

relations more or less clearly expressed by determining

particles. Hence the so-called second person present

e pUle*oe, here rendered "thou rulest," is made up of the

enunciative e equally applicable to present and future time,

to thfe infinitive and to other words such as all the

numerals {e tasi = one, e lua = two, &c., with which

cf. a hundred, a thousand, &c.), of the noun^«/i? = order,

command, rule, and of the pronoun 'oe = thou. Thus,

the whole expression merely attributes the rule or

command, that is, the thitts^ in a vague way to the

subject, and seems scarcely to convey the idea of action,

that is, of the use of the thing as does the true verbal

form regis, thou rulest, in which the original nominal

conception is completely absorbed in the idea of action.

We thus see that the verb, as a distinct part of speech,

is not yet developed, though there is an evident tendency

towards its evolution. Hence these so-called verbs are

incapable of any change to express mood, tense, person^

and even the plural forms, in which reduplication plays such

a large part, are adjectival, as may be seen by comparing

sisina, the plural of sina = white, with nonofo, the plural

of nofo = to sit. On these plural forms the editor

supplies some excellent supplementary matter at pages

13-16, which throws a strong light on the great influence

of euphony in the development of language in its earlier

stages. His remarks on the subtle distinction between

the particles a and 0, roughly corresponding to our

possessive, are also very good. If to the active or

transitive and passive or intransitive notions obviously

involved in the use of a and respectively, we add

those of the voluntary and involuntary states, nearly

aU the difficulties will be removed, and the law may

be confidently laid down that a is used with objects

over which we hzMQ free control, with those we pos-

sess, so to say, independently of ourselves, and which

we must use in a definite way. Thus : lona fale = his

house, i.e., which he needs must use as a place of

refuge or shelter ; but lana vda = his canoe, which he

can apply to twenty different purposes. So also in

the Tahitian : tdu vda = my canoe ; to'u fare = my
house ; for such is the amazing homogeneity of these

eastern Polynesian languages that the most delicate dis.

tinctions are often found to pervade the whole group from

New Zealand to Hawaii, or from Samoa to Easter Island

after a separation in some cases of certainly not less than

six hundred years. ' "' '\

Mr. Whitmee's notes betray altogether such a deep

insight into the true genius of this linguistic family that

we earnestly hope, ifphen another edition of this wofk is

called for, he may be induced to suppress the author's

grammar, and give us in its stead a thoroughly rational

treatment of the subject. It will then be also very desir-

able in all cases to give'a literal, or at least a close, trans-

lation of the examples quoted in illustration of the various
j

rules and principles laid down. Many phrases are given
]

in the present edition which may be useful to those

already acquainted with the language, but which, for

want of such a translation, it is to be feared will be thrown

away upon the ordinary student, who may not have the

opportunity of consulting a teacher. In the actual condi-

tion of these languages particles necessarily play a

very large part, and are constantly heaped up in the

sentence to a degree that must be very perplexing to the

beginner. Where possible these particles should be

translated, and when this cannot be done, which is very

often the case, their various functions in the sentence

should always be carefully indicated. This may, no

doubt, demand more space, but the space can be saved

by giving fewer examples and explaining them thoroughly.

A comparative table of Eastern Polynesian alphabets,

illustrating the interchange of letters between the various

dialects, and throwing some light on their peculiar pho-

netic system, would also be a desirable addition, and

might be brought within the compass of one or two

pages. But the essential point will always be to treat

the language from a rational standpoint, independently

of all fanciful Semitic, Aryan, or other affinities. The
easternPolynesian group has only just emerged from the

isolating or lowest stage of human speech, and still

hovers on the verge of the agglutinating or next stage,

and must be dealt with accordingly. Hebrew, the

classical tongues, English, French, and all others

familiar to us, have passed upwards from the isolating

through the agglutinating to the inflecting state, and

have, therefore, little in common with Samoan, Maori,

Tahitian, &c., beyond the faint reminiscences, still

lingering on, of their former condition. When these

simple truths are fully recognised grammarians may be

expected to treat languages with some regard to their

individual character. A. H. Keane

COAL AND IRON
Coal and Iron in all Countries of the World. By M.

Pechar. (Manchester and London: John Heywood,

1878.)

AMONG the results of the International Exhibition at

Paris which has just closed its doors, the reports

and other permanent records of the actual condition of

the great industries of the world are certainly not the

least valuable. Even where, as in the case of the work

now under review, the materials of comparison are not

wholly or mainly derived from the Exhibition itself, still

from it have been derived the desire and perhaps the

opportunity to execute the work on so complete a scale. \

The international character of the book is obvious from

every part, even of the title-page ; this is the authorised

English edition; the subject it professes to treat is

Coal and Iron in all Countries of the World; its author,

M. Pechar, is a railway director in Teplitz, Bohemia.

And it must be confessed that the contents of the book

do not belie the title-page. Indeed, the first page of the

General Remarks which introduce us to them would lead

us to suppose that we were going to bo treated to a
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review not merely of all terrestrial space but of all terres-

trial time as well, we are carried back " over an incal-

culable number of thousands of years" to the prehistoric

time of crude tools of flint, bone, horn, and the hke, and

so by rapid strides through stone and bronze and iron to

these last days, on which the age of steel is dawning.

This, howerer, is only by way of prelude, and the

author straightway settles down to his facts and figures.

These latter are naturally so numerous that the general

reader will hardly find the book as a whole a light or

entertaining one
;
yet apart from the very high value of

the statistics for purposes of reference, there is much in

the book to interest every one who cares for his country's

or the world' s welfare.

First, a few words with respect to the character of the

statistics. These of course vary in completeness and in

accuracy with the respective development or otherwise of

the countries concerned, or of these special industries.

With respect to our own country tabular statements are

given of the number of pits for certain years between

1854 and 1876 ; of the production in each coal-district

for the year last named ; of the total produce in each

year since 1 854 as well as for certain years previously

;

of the percentage of increase in production and in value

;

of the chemical constituents of all the more important

coals (sixteen in number) ; of the comparative heating

power and general utility of certain English and West-
phalian steam-coals used by the German n^vj ; of the

average price of coal for each year from 1865 and for

certain years before ; of the chief purposes to which the

coal is applied and in what proportions ; of the growth

of British railways, and of the coal traffic thereon as well

as by sea and canal ; of the growth of British shipping
;

of the coal exports, and of the chief countries importing

these, with the weight and value of their respective

amounts. Add to these similar tables for the iron and

steel industries of Great Britain ; and multiply the total

by a similar number of tables according to their degree

for other great coal and iron producers such as Germany,

United States, Belgium, and France ; add also every

available form of statistics for other parts of the globe,

from the Arctic Circle to the Cape of Good Hope, and

from Japan to Morocco, and one will readily admit that

as a book of reference the work must be invaluable.

But the book is no mere statistical abstract. These

tables, numerous as they are, are only scattered here and

there throughout a very full and valuable text. The his-

tory of the rise and development of the great coal and iron

industries here and elsewhere is stated briefly but suffi-

ciently :.the relative advantages and disadvantages of the

several competing countries in their material and social

aspects are well indicated : such questions as those of

labour, increased or improved means of transport, the

near prospects of such inventions as the Siemens-Martin

and Bessemer steel processes, Barff's process for pre-

venting iron from rusting, electric lighting, &c., are also

discussed ; and finally, the literature of the subjects dealt

with is shown under each head at length, so that those

whose special requirements demand more than even this

work can give them, are at least shown where they may
find the information they desire.

At a time of such profound depression in both these

important industries, one naturally is eager to discover

any rift among the clouds which the large accumulation

of facts here contained, or the conclusions of so wide and
an accurate an observer, may disclose. There is doubtless

a consolation of a selfish kind to be got from observing

that the state of affairs as to depreciation in the value of

collieries and ironworks, in the prices of iron and coal,

and in the wages of the workmen, is apparently quite as

bad among our competitors as among ourselves. Thus

the average price of coal in Germany was, in 1873,

\os. 9^/., and in 1877, 5^. ^d. ; the wages, after rapidly rising,

have now fallen back to the rates prevalent ten years ago,

while the character of the workmen has deteriorated, and

their relations to their employers have been changed in

every way for the worse. In the iron trade the 125 joint-

stock companies lost in 1877 alone a sum equal to 8
-9

per cent, of their aggregate capital, which amounts to

^24,335,709 ; and this capital at present represents, ac-

cording to the quotation of the Berlin share-market, a

current value of about ^7,335,ooo only. One regrets to

notice that M. Pechar's chief remedy for these evils

appears to be a return to protective tariffs so far as they

have been abolished, and an aggravation of them where

they exist. He is profoundly convinced that for many
years to come no country in the world can hope to com-

pete in the world's markets or even in their respective

home-markets, with Great Britain in any but minor

special products.

M. Pechar, however, has good hopes for the iron

industry generally and consequently for the coal industry,

whose fortunes depend so closely on those of iron. He
expects that in most of the present applications of iron,

steel will shortly supplant it, but that the iron industry

wuU not therefore perish, but on the contrary will find

new and larger spheres, partly as subsidiary to steel,

partly by in its turn ousting wood and other substances

from many of their present uses, as for example in

buildings.

But it is unfair to summarise M. Pechar' s conclusions

apart from the many considerations by which he supports

them, and we must therefore refer the reader on this and

other points to the book itself. It will amply repay his

perusal. J. Marshall

OUR BOOK SHELF
Natural History, Sport, and Travel. By Edward Lock-

wood. (London : Allen and Co., 1878.)

MONGHYR is a large district in Bengal, divided into two

nearly equal portions by the Ganges. Here Mr. Lockwood
has spent many years as magistrate^ and during that

period had the inclination and the capacity to gather much
knowledge of the district and its people. He laments in

his preface that during twenty years' service he met only

one Englishman (a Professor of Botany) who could

identify the most common trees and plants. This is cer-

tainly lamentable, especially for the ignorant themselves,

who thus miss a great and constant source of enjoyment

and a fine opportunity of adding to a knowledge of the

productions of one of our most important dependencies.

This modest little volume is a good example of what may
be done bv a man who makes no pretensions to have

more than' a "desultory" knowledge of natural history.

Mr. Lockwood is a very good observer, and his book con-

tains many valuable notes on the animals and plants to

be met with in the district of IVIonghyr. He has much
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also to tell us about the people and their mode of life, the

places of interest in the district, sporting experiences,

and the various kinds of culture carried on. Altogether

his volume is interesting and a distinct addition to our

knowledge of the district over which its author ruled.

LETTERS TO THE EDITOR
[The Editor does not hold himself responsible for opinions expressed

by his correspondents. Neither can he undertake to return, or

to correspond with the writers of, rejected manuscripts. No
notice is taken oj anonymous communications.

[ The Editor urgently requests correspondents to keep their letters as

short as possible. ITie pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com-

munications containing interesting and novel facts.'l

Weather, Past and to Come
Simultaneously with the appearance of some important

remarks by Mr. Hyde Clarke, in the article "Sun-Spots and

the Nile," Nature, vol. xix. p. 300, I have been called up by

a London clergyman of inquiring mind to answer the charge

that a paragraph which he cut out of the Times last year, de-

claring on my alleged authority that that winter was to be

severer in cold than any known for generations had been totally

falsified by the event. I would request, therefore, Mr. Editor,

a little space in your valuable pages for the following explana-

tions :

—

I give priority to Mr. Hyde Clarke, on account of his

early labours in demonstrating a periodicity in human affairs,

somewhat of the type of the sun-spot period subsequently

discovered elsewhere. His remarks, too, now, of the proba-

bility of the existence of other periods of about 26 and

104 years, and that they " interfere," or mix up, with what he

considers a ten-year period, are also worthy of note. In fact,

they are the first public consent I have yet seen to my often

insisted on conclusion from the Edinburgh earth thermometers,

that the explanation of the eleven-year wave of heat exhibited

there, being both immediately preceded and immediately fol-

lowed by the deepest trough or wave of cold, for each whole

eleven-year cycle on either side of it, was precisely caused by

the near concurrence just there of two sets of waves of different

periods of undulation. But when he goes on to say (line 38,

p. 300) that such interference of two or more sets of undulations

•'prevented any absolute calciilation as to the future," I object

to the ruhng of that sentence.

The complication may make the matter more difficult. It

may oblige the State at last to set apart some good men for pro-

fessionally prosecuting that subject, and to put them into a

dungeon if they attend to anything else. But that is all ! Two
or three, even six or seven planets, pulling away at the earth

and the earth at them in periods of different lengths and with

different degrees of energy, do not prevent physical astronomers

predicting the final outcome of it all on the earth's motion from

day to day, and even minute to minute, and the alleged case of

impossibility is only one of like kind.

But to the clergyman with the inquiring mind I would answer

as follows :

—

1. What I did write, in the summer of 1877, 0° the future

weather is to be found at p. "25" of vol. xiv. of the " Edin-

burgh Astronomical Observations," a volume so liberally distri-

buted by H.M. Government to scientific societies and libraries

in London that no one there need have any difficulty in referring

to my exact words if they are thought of consequence by any

body.
2. Those words are, at all events, as to their general scope

and bearing, widely different from the newspaper cutting alluded

to. For while that treats only of a cold winter, my first and

leading contention in the book was not about cold at all, but

about heat. Namely, that the Edinburgh earth-temperature

measures for forty years past show that a great heat-wAve comes

upon the earth from without, presumably from the sun, every

eleven years, nearly ; and that the date of the next such heat-

wave was ' 1879-5, within limits of half a year each way."

According to which the coming summer and autumn of this

year may prove glowingly hot, and next winter unusually mild,

in obedience to a grand cosmical action upon the earth as a

whole. And who has yet disproved that ?

3. My second, but only second and inferior, contention was,

that such eleven-year heat-wave, of solar origination—contrary

to the usual ideas of the learned as to the crest of a wave being

removed from its trough or lowest point by about half of its

length—was, in this case, both immediately preceded and imme-
diately followed by a trough of extreme cold ; the extremest

cold, or lowest trough of each whole eleven years period on
either side of the heat-wave's crest. Wherefore I contended

(in 1877) that we had then still, between us and the good,

warm time coming, a trough of extreme cold to wade through ;

and I did say that that preliminary cold-wave might be expected

about l878'o " within limits of three-quarters of a year."

4. Because the winter of 1877-78 was not cold, and the

winter of 1878-79 is now very cold, in Great Britain, the

clergyman holds that my prediction was totally falsified. But

to that conclusion I oppose the following consideration :—Is the

surface of Great Britain large enough to be taken as expressing

the condition of the whole globe under a cosmical influence

from space without ? Is not China much larger than the so-

called Great Britain, and was not last winter preternaturally cold

in China, with snow and ice down to the sea-coast even in

lat. 29°, and inland such long-continued frosts and dry weather,

that thence no crops, and the dreadful famine with depopulation

of whole provinces ?

Is not also the surface of North America larger than that of

Great Britain ; and at a central station of the former, Manitoba

(as worthily reported and notified by Prof. E. D. Archibald in

Nature, vol. xix. p. 266) was not the December of the present

winter astonishingly warm, almost hot, or no less than 25" above

the mean temperature of former Decembers there ?

5. Hence, if we look beyond our own immediate coasts, I

suspect that the deficiency of radiation from the sun, called the

cold trough, may have occurred, in reality, not far from the

date I suggested in 1877, viz., in 1878*0. But as such influence

from without has to act on the solid earth practically through the

medium of an absorptive, locomotive, double revolving atmo-

sphere, its full and extremest effects are experienced in different

manners and at different dates in different parts of the earth.

Wherefore the "meteor" then becomes an affair for terres-

trial meteorologists, not for astronomers, to follow up and

explain ; though the former may glean some useful hints from

what the latter have long since ascertained as to the lunar tide

-

wave : viz., that it is raised, or coincides most nearly with a

meridian full moon, neai- the middle of the Pacific ; but at far

different and later dates at other places, according to the length

and difficulty of the path by which the tide-wave, once raised,

has to travel to reach them, PiAZZi SMYTH
15, Royal Terrace, Edinburgh, February I

Sun-Spots and the Plague

Apropos of the plague—I do not know whether the following

curious coincidence has been noticed. In that admirable work,

John Graunt's "Natural and Political Observations upon the

Bills of Mortality" (second edition, London, 1662), which is

probably the earliest treatise on vital statistics, I find the follow-

ing statement (p. 31):
—"There have been in London, within

this age, four times of great mortality, that is to say, the years

1592 and 1593, 1603, 1625, and 1636." He shows that large

numbers died of the plague in each of these years. Now, if we

take the solar period to be loj years, nearly in accordance with

Dr. Lamont's and Mr. J. A. Broun's estimates, we get the sub-

joined table, which sufficientiy explains itself.

U

1592-5

1603
1613-5

1624
1 634*5

1645
1655-5
1666

11718-5

Plague in London

Great Plague in Naples ...

,, of London...

,, at Marseilles

1592-3-
1603.

1625.

1636.

1656.

1665.

1720.

If this particular coincidence has not already been pomted

out, it deserves notice as supporting the theory that the rate of

mortality is remotely connected with the solar period. There

may be several chains of causation leading to the increase of

mortaUty, but one chain is doubtless through the Asiatic fammes,

which would naturally develop the worst forms of germ disease.

W. Stanley Jevons
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On the Combustion of Different Kinds of Fuel

I HAVE read with interest the criticism of Mr. I, Lcwthian

Bell (Nature, vol. xix. p. 175) on my paper on the mode of

combustion in the blast furnace hearth. You say with truth

that the question is not simply technical, but is one of scientific

importance. The prevailing opinions, which Mr. Bell has ex-

pressed with his usual force, rest ujjon experimental determina-

tions of the gases in the hearth. I have never felt that trust-

worthy results have been obtained in any of the published

analyses, and with your permission I would like to state the case,

and see if my difficulties are removable by the wide experience

of Mr. Bell or other investigators.

The blast-furnace hearth is a cylinder, closed at the bottom,

but perforated near the top by a number of openings in which

the tuyeres, or ends of the air blast-pipes are closely fitted. The
air enters at a pressure which usually varies in anthracite practice

between four and seven pounds to the square inch. As the dis-

charge is at the top of the furnace, many feet higher, the air

must describe a curved path from the point of entrance to the

centre of the furnace, being acted upon continuously by a hori-

zontal and a vertical force. It is evident that the level of the

tuyeres is not the place to obtain the first products of combustion

unless they are drawn through a tuyere in action. Elsewhere

the samples would not be taken from the path of the air, which
is upward firom the tuyere from the instant it enters the hearth.

Mr. Bell and other investigators have analysed gases drawn
from the hearth by means of porcelain tubes introduced through

a closed tuyere aperture, or dirough holes drilled between the

tuyeres. It seems to me these analyses are vitiated by the mode
of drawing off the gas, and since this criticism applies to the

experimental basis of existing views of combustion in confined

spaces and with limited suppUes of air, I \s-ill give a few details

to show the scope of my objection.

At the Wear furnace Mr. Bell drew off gas through a tuyere

that was closed for the piu^wse, but air was entering at other

tuyeres on each side and four feet distant. Certainly this did not

represent the product of that active combustion which takes

place in the path of the air, but of these products after they had
filtered through nearly four feet of glowing fuel What the

exact distance was depends upon the velocity of gas in the

crucible of the Wear furnace and the inner diameter of the

hearth, but was probably over three feet.

The quantity drawn off is not mentioned, but as it was taken
for eudiometric analysis, the amount was probably le=s than five

litres, and the movement of the gas through this glowing coal to

the sample tube must have been extremely slow. Under these

circumstances, whatever the product of combustion in the path
of the air may have been, there could be only one gas drawn
into the sample tube, and that would be carbonic oxide mixed
with nitrogen. Even if we assume that the product of com-
bustion in the furnace is carbonic anhydride alone (which is not

true), this would be completely reduced to carbonic oxide by
passing through the hot coal.

The experiments made on gas which was drawn through tabes

in holes inserted between the tuyeres do not impress me more
favourably. There the tubes were thrust "a little way into the

contents of the furnace." That description does not apply to

the mode in which gas samples were drawn off for analysis, but
to experiments for testing the reducing powers of the gas by
submitting pieces of ore to its action. Still it is probably
also the mode in which samples were obtained, and the
object of this note is to ascertain whether more carefiil means
of sampling the unchanged products of combustion were used.
If not, I submit that the analyses which form the basis of all

modem reasoning on this subject must be rejected. The rapidity
with which red hot carbon reduces carbonic anhydride, and
produc s just the gas which experimenters find in their sample
tubes, is well known, and methods of sampling which take no
precautions to guard against this change cannot be accepted. I

think the investigators owe it to science to give the world some
hint of the means they have used to prevent this action, and to
obtain the gas as it is formed. In the case of one of our
American furnaces—a small on —the blast has an upward
velocity of twenty feet per secoi.d at the level of the tuyeres,
wthout considering the increase of volume by its rise in tempe-
rature in the furnace, and also allowing it to penetrate instantly
to the centre, so as to cover the whole ara of the crucible. That
cannot be true, and on the other hand the withdrawal of gas
from the walls at the tuyere level, while the air is entering with

great velocity four feet away, can hardly give a fair sample of
Sie unaltered result of immediate combustion.

John A. Church
Columbu?, Ohio, U.S.A., January 21

Internal Resistance

The following method of measuring the internal resistance of

a battery was devised some two years ago by Lieut. A. R.
Conden, United States Navy, then attached to this station as

Instructor in Electricity. It fulfils quite closely the conditions

indicated by Clerk Maxwell on p. 412, vol. L of his treatise on
Electricity and Magnetism. As it is not generally known, I
venture to call your attention to it.

In the figure, B is the battery, G a galvanometer, R and Rj

resistances, k'' a key for introducing the shunt s, and k' another

key for shunting out the resistance R.

^l-IIl

When both keys are open the current through the galvano-
meter is

—

E
St =

B -h G -h R -h R,

When both keys are closed the current from the battery divides,

part going through G and R^, part through s. The current

tkrovgh the galvanometer is now

—

B -I-

(G -t Ri)s G -h Ri -f s

G -1- R, -1- S

If Sj = Sj, then-

B -h G 4- R -f R,

Solving for B

—

B -J-

(G+Ri) S G -f Ri -1- S

G -h R, -1- S

G -h Rj

Finally, if B. have been adjusted equal to G -^ Rj, then

—

B = s directly.

In practice R is a rheostat tmplugged to eqxial G -f Rj, and the

two keys are combined in one. If the current be small enough
with G -h R then Rj may be omitted and R made equal to G.

s is adjusted until, upon closing the double key, the deflection of

the needle remains unchanged. The resistance of the battery is

then the resistance of the shunt.

The case and concordance of the results obtained in this way
through long series of measurements are no less striking than

the rapidity with which the observations may be made.

Torpedo Station, Newport, R.I., C. F. Goodrich
January 12

The Formation of Mountains

Mr. G. Darwin has shown that, on the supposition that the

earth is a cooling solid, the depth at which the maximum cooling

and consequently, in aJl probability, the maximum contraction

takes place, moves downwards, and, taking Sir W. Thomson s

values of the constants, has not yet got down so far as ico miles.

This shallowness of the layer hitherto chiefly affected is alone

sufficient to prove how small an effect can be attributed to such

a cause.

He inquires whether I may not have under-estimated the con-

traction of rock in cooling. In my calciilation I put it at

•COOC07 linear for one degree Fahr. I derived this estimate from
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the consideration of Mr. Mallet's experiments on cooling slag run
from an iron furnace.^

This coefficient is somewhat larger than the mean of those

obtained by Mr. Adie * for much lower temperatures. The mean
of six of his values, half of them being for moist rock and half

for dry, I find to be '0000057.

Mr. Darwin recalls attention to M. Favre's experiments (out

of which the present correspondence arose). M. Favre's experi-

ments illustrate well the structure of an alpine district. But I

would observe that, if ours is a cooling solid globe, and if that
would give rise to such surface structure, we ought to find it

everywhere, and not confined to definite geographical areas, as

we do. O. Fisher
Harlton, Cambridge, February 8

Concerning the Colour of Eyes

May a portrait painter be allowed to remark that there are
two kinds of green eyes, and the poets have duly appreciated
both. The eye of the "green-eyed monster" is, no doubt, the
cold grey, or stony blue eye, overspread with the yellow of
biliousness, hence green ; but when Dante called the eyes of the
beatified Beatrice emeralds he did not mean to insult her. The
image called up by his ecstatic words is that of those deep, soft

eyes \\ hich are a warm brown in some lights—for instance with
the light falling on them from one side only—and take a grey
tint when facing the light of the sky, and green tints at other
times, according to the lights that fall upon them ; and are there-

fore sometimes a puzzle to portrait painters. . Eyes, like the sea
and precious stones, catch lights and transmute them. The sea
is only green from the meeting of sunlight and blue sky light

in it. J. M. H.

P.S.—Has it been remarked that the distinction between
yellow and blue tints—the only one made by the colour-blind,

according to Dr. Pole—is precisely the same as that made by the
sun in photography : all the warm tints (as an artist—who makes
the same distinction—would call those partaking of yellow)
coming out darker, and all the cold ones—or those partaking of
blue—lighter than in the object photographed ?

Intellect in Brutes

A CORRESPONDENT in NATURE, vol. xix. p. 268, describes

the actions of a water-rat which, he says, climbed up to a

window-sill, inconvenient of access, and thirteen feet from the

ground, in order to get some bread which was habitually put
there for the birds during the cold weather. As the rat had
never found food there bef re, the writer concludes that his

conduct cannot be attributed either to instinct or to experience,

but must be ascribed to a process of reasoning based on the

observati n of the flocking together of the birds, and the

inference that they must be attracted by food. Now it seems to

me that before we ascribe to a rat such complicated reasoning
powers it is necessary to ask if there is no other, simpler, way of

accounting for the phenomenon. I think there is. It is well

known that different species of animals vary greatly in the acute-

ness of their senses. To man, sight is the most important sense,

and the same is true of many other animals, and most birds.

The cat is a representative of another, smaller, class of animals,

whose most perfect organ of sense is the ear ; while the dog
lives in a world of sensations, the most important of which are

contributed by the sense of smell. To this last class bel ngs the

rat, which is noted for the acuteness of its scent. It is evident,

therefore, that the water-rat in question was led to the window-
sill by his nose, which, in his case, was a more trustworthy guide
than his eyes would have been. I do not wish to deny, by any
means, that animals have reasoning powers. On the contrary, I

am convinced that human and brute intellect differ only in degree,

not in kind; and I even adopt Haeckel's "cellular psychology,"

W'hich attributes the elements of intellectual life—sensation and
volition—to infusoria and organic cells in general, in opposition

to the older "neural psychology," according to which psychic

activity begins with the nervous system in the scale of animal
life. But what we have to guard against is not to ascribe to

animals reasoning powers of a higher type than is consistent with

the development of their brain, especially when the actions

which seem to postulate such powers can be readily accounted
for by simply bearing in mind the extraordinary acuteness of one

' Trans. Roy. SoJ., paper read June 20, 1872.
' Trans. Roy. Soc. Kdin., vol. xiii. p. 370.

or more of their senses. We are altogether too prone to judge
the mtellectual life of animals by the human standard, to imagine
that the eye is everywhere, as with us, the leading source of
knowledge

; and the neglect of the important r6le which the
sense of smeU plays in animal life has been particularly fruitful
of errors in philosophical speculation. It has, among other
things, helped to give a longer base of life to the old theory of
instmct, regarded as a mysterious power of nature.

Berlin, February 8 Henry T. Finck

Ear Affection

The remarkable phenomenon described by your corre-
spondent "P," in Nature, vol. xix, p. 315, induces me to
bring to your notice that precisely the same effect was produced
in my own case a month ago, when partial deafness came on in
both my ears, whilst suffering from congestion of the mucous
membrane of the nasal passage and eustachian tube. Not being
aware that any prior case had occurred of a distinct difference of
a semitone, as indicated by the alternate application of a tuning-
fork to the two ears, I at once drew up a memorandum on the
subject, and handed it to Dr. Urban Pritchard, who was advising
me. Like your correspondent "P," I have also noticed the
double sound produced when I whistle, and more particularly
when I close both ears with my fingers. G. L, Wallich

February 11

Bees' Stings

The American Quarta-ly Microscopical Journal, published
last October in New York, contains an elaborate article on
" The Sting of the Honey Bee," by J. D, Hyatt, Mr, Hyatt's
experience does not tally with that of your correspondent, R, A,
He says : "By allowing the bee to sting a soft piece of leather
an excellent opportunity is offered for studying the action and
mechanism, for the whole apparatus will ^be beautifully dis-

sected, the bee not appearing to be seriously injured by the loss. " I
should be happy to send the journal to R, A. if I knew his

address, W. Radford
Sidmouth

Electric Lighting V

I notice in an article in Nature, vol. xix. p. 262, the fol-

lowing reference made to our electric light that it "does not
appear to give very great satisfation through its fluctuation." It

is true that at first we were caused some trouble owing to the
Serrin lamp not working properly, but having ; overcome the

difficulty we find it in our business, where it is necessary to show
colours correctly, a very great improvement on all our former
trials of lighting, and moreover, in its use we are not troubled

in our galleries and upper floors with the heat and fumes w'hich

with gas alight no amount of ventilation seemed to remove.
It is not a pleasant light to read or write by owing to a certain

flicker which seems common to all the regulatoi's, but in ware-

house or show-room use this does not cause any inconvenience,

and we think in large places, especially those already having
motive power, that it must eventually supersede gas. §

Regent Street H. J. NicoLL

J?ELA TION OF METEORITES TO COMETS "

II.

n^HERE are two classes of shooting stars which have
•* been sometimes spoken of as unlike, but which are

now admitted on all hands to be of common origin and cha-

racter, namely, those which come in quantities on certain

nights of the year, and give what is called a star shower,

and the sporadic meteors, such as we can see on any
clear night.

In November, 1799, von Humboldt saw during his

travels in South America, a shower of shooting stars, and
he has given a glowing description of the sight. These
came on the morning of November 12. In 1832,

November 13, there Avas seen in Europe a display of

less brilliancy. It, however, attracted not a little atten-

' A lecture delivered in the Mechanics' Course at the Sheffield Scientific

School of Yale College, U.S., by Prof. H, A. Newton. Continued from p.

317. ...
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tion, as descriptions and newspaper notices show in every

country in Europe. But no person seems to have con-

nected it with any previous shower, nor does it appear

that any one gave a hint of the true nature of the

phenomenon.
The next year there appeared in this country, on the

morning of November 13, a more brilliant shower, which
some present doubtless ^vitnessed. Through the morning
hours of that day the stars shot across the sky like the

flakes of snow in a snowstorm. Not a little difference

was there in the way people looked at it. The negroes at

the south thought the day of judgment had come. The
owner of a plantation told me that his negroes had
gathered in the "praise-house," and that he on being
waked went down to quiet their fears. They had con-

cluded not to call "Missus," as she would soon hear

Gabriel's trumpet, and they well knew that she was
ready to go. A student here in College was going to

prayers, and saw a ball of light pass across the half

lighted moving sky. He rubbed his eyes, thinking that

something was the matter with them. A second flight

made him sure that his eyes were troubled, and he
looked down and hurried on to chapel. A servant girl

by chance returning home in the early morning, saw it,

but said nothing until it was talked of the next day.

*' Oh," said she, "I saw that." "Did you? Why did

you not call us ? " "Really, I didn't know but that the

stars went out that way every morning." Prof. Twining
saw it, and observing that all the flights were away from
one point in the heavens, and that that point moved
along with the stars as they rose in the morning sky, he
said, " These are not, as some say, meteorological pheno-
mena ; they are not, as others say, electric ; these are

bodies coming to us from beyond the air, and they belong
to astronomy." This was the first definite proof of the
cosmic origin of meteors.
Nine hundred and thirty-one years earlier, that is, in

the year 902, there was a like brilliant shower of fire. A
cruel Aghlabite king then reigned at Tunis . He had driven
the Christians out of Sicily, penning up the Bishop of
Taormina and the remnant of his people in the church,

and burning it and them together. He had crossed to the
mainland, and was besieging Cosenza, then an important
city of Calabria. He suddenly died, and the flying monks
were relieved of their terrors. They connected his death
with the star-shower which occurred at or near the same
time, and in all the annals it is repeated in varied phrases
that on the night when King Ibrahim Bin Ahmad died an
infinite number of stars scattered themselves like rain to

the right and left.

Between the years 902 and 1799 the November
meteors were seen in unusual numbers in at least nine
different years. The showers in the table which I show
you are not selected out of an indefinite number in our
histories. On the contrary, they are nearly all which we
have found in the records as having occurred near that

time of year.

Epochs of Novembir Star-Shozvers
Year. Day.
902 October 13

\
931 ,, 16

\ 934 „ 14
1002 „ IS
iioi ,, 17
1202 „ 19
1366 „ 23
'533 ,, 25
1602 „ 28
1698 November 9
1799 •• „ 12

j^^32 13
I ^^3Z ., 13
1863-68 „ 14

Notice now in this table that the showers came either
near the beginning or near the end of the first third, or

else near the end of the second third of the century. In
other words, they all come near the end of a cycle whose
length was 33J years. Again, notice that the day of the
month advanced with slight irregularity about three days
in the century. The large advance of twelve days
between 1602 and 1698 is due to the change of ten days
in the reckoning in passing from old style to new style.

I have added, as you see, the six years from 1863 to

1868, in each of which, but especially in the latter three,

these meteors came, as we had expected, on the morning
of November 14. They seemed in all these years to
pass, as they did in 1833, across the sky, as though going
away from the constellation Leo, or rather from the
sickle in Leo. This means that the small bodies really

came into the air in parallel lines, the apparent radiation

being the way in which parallel lines appear to us. There
can be no doubt that there was the same parallelism of

paths in all the earlier star-showers.

Here we hare a group of solid bodies coming into the
air all moving in one given direction. They come to us
only on a particular time in the year, for the slow change
from the middle of October to the middle of November
can be explained. They come to us only at intervals of
about a third of a century. These facts can only be satis-

fied by supposing that vast numbers of these small bodies
are moving in a long thin stream around the sun, and
that the earth, at the proper times, plunges through them
taking into the air each time some scores of millions of

them. Each of them must be moving in an orbit having
the same period as every other, and approximately the

same path.

Now it may be shown that there are but five orbits

about the sun that can meet these conditions. Further
than that, there is but one of these five that can explain

the change of date from the middle of October to the

middle of November, and this fifth one does explain the
change perfectly. I cannot in the time you kindly grant

me give in such detail that you can clearly understand
them, the reasons for thus limiting the path of the meteo-
roids first to five possible orbits, and then to one of these

five. I must ask you to accept the statement in view of

the fact that no astronomer has, so far as I know, ever
questioned the proofs of it.

That orbit is one which is described in 33:^ years. The
meteoroids go out a little further than the planet Uranus,
or about twenty times as far as the earth is from the sitn.

While they all describe nearly the same orbit they are not

collected in one compact group. On the contrary they
take four or five years to pass a given place in the orbit,

and are to be thought of as a train several hundred mil-

lions of miles long, but only a few thousands of miles in

thickness.

Now right along with this train of meteoroids travels a
comet. It passed the place where we meet the meteo-
roid stream nearly a year before the great shower of 1866,

and two or three years before the quite considerable

displays of 1867 and 1868. It was therefore well towards

the front in the great procession.

How came it that this comet and the meteoroids thus

travel the same road—the comet with the meteroids and
the meteoroids with each other ? The plane of the comet's

orbit might have cut the earth's orbit to correspond with

any other day of the year than November 15. Or cutting

it at this place the comet might have gone nearer to the

sun or farther away. Or, satisfying these two conditions,

it might have made any angle from zero to 180° instead

of 167°. Or, satisfying all these, it might have had any

other periodic time than 33j years ; even then it might

have gone off" in any other direction of the plane than that

in which the meteoroids were traveling. All these things

did not happen by chance ; there is something common.
The comet which I have named is not the only one

that has an orbit common with meteoroids, though it is

the only case in which the orbit of the meteoroids is
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coinpletely known aside from our knowledge of that of

the comet. Every August, about the tenth day, we have
an unusual number of meteors—a star-sprinkle, as it has
been called. A comet whose period is about 125 years

moves in the plane, and probably in a like orbit with these
meteoroids.
So near the first of December we have had several

star-showers—notably one in 1872—and these meteoroids
are travelling nearly in the orbit of Biela's comet In
April, too, some showers have occurred which are thought
to have had something to do with a known comet.
Thus much as to the meteors of the star-showers. The

sporadic meteors are with good reason presumed to be
(and observed facts prove some of them to be) the out-

liers of a large number of meteoroid streams, and the
leading problem of meteor-science to-day is to find these
streams so faintly shown, and, if possible, the comets
they belong to.

Come back with me to the November stream and its

comet. The several bodies move along a common path
not at all by reason of a present physical connection.
They are too far apart, in general a thousand times too
far apart, to act on each other so much that we can
measure the effect. No; their connection has been in

the past. They must have had some common history.

Looking now at the comets, we see that they have been
apparently growing smaller at successive returns. Hal-
ley's comet was much brighter in its earlier than in its

later approaches to the sun. Biela's comet has divided
into two, if not more than two, principal parts, and seems
to have entirely gone to pieces. It could not be found in

1872, when and where it ought to have been visible.

Several comets have had double or multiple nuclei. In
the year 1366, in the week after the star-shower, a comet
crossed the sky exactly in the track of the meteors. A
second comet followed in the same path the week after.

Both belonged no doubt to the November stream, and
one of them may perhaps hare been the comet of 1866.

This stream of meteoroids is a long thin one. In
miniature it would be perhaps a mile long to an inch in

thickness. We have crossed the stream at many places
along a length of a thousand millions of miles, sometimes
in advance of, and sometimes behind, the comet, and all

along this length have found fragments, sometimes few,
sometimes many. This form of the stream suggests
continuous action producing it. A brief violent action

might give this form, but_ a slowly acting cause seems
more natural.

Again, in the history of Biela's comet we have distinct

evidence of continued action. The comet divided into

two parts not long before 1845, ^iid yet in 1798 fragments
of it were met with so far from the comet, that they must
have left the comet long before, probably many centuries

ago.
Thus are we led to say, first, that the periodic meteors

of November, of August, of April, &c., are caused by
solid fragments of certain known or unknown comets
coming into our air ; secondly, that the sporadic meteors
such as we can see any clear night are the like fragments
of other comets ; thirdly, that the large fireballs are only
larger fragments of the same kind ; 2in6.finally, that this

stone, which was broken off from one of those large
fragments in coming through the air, must once have been
apart of a comet.

Here I should naturally close, yet I am sure that you
will ask, How came the comet to break up ? Perhaps
the prior question would be. How came the comet to-

gether ? In its history there is much that we cannot yet

explain, much about which we can only speculate. Thus,
how came this stone to have its curious interior struc-

ture ? As a mineral it resembles more the deepest fire-

rocks than it does the outer crust of our earth. It seems
to have been formed in some large mass, possibly in one
larger than any of our existing comets. Some facts show

that the comets have almost surely come to us from the '>

stellar spaces. Out somewhere in the cold of space a
condensing mass furnished heat for the making of this

stone. The surrounding atmosphere was unlike ours,

since some of these minerals could hardly have been made
in the presence of the oxygen of our air. Either in cooling,

or by some catastrophe, the rocky mass may have broken
to pieces, so as to enter the solar system, having little or no
cohesion, like a mass of pebbles ; or, it may have come
and probably did come, a single sohd stone. In either

case, as it got near to the sun, new and strong forces
acted on it. The same heat and repulsion that develops
and drives off from a comet in one direction a tail, some-
times a hundred millions of miles long, may have cracked
off and scattered in another direction solid fragments.
One of these contained in it this stone, and it wandered in

its own orbit about the sun, itself an infinitesimal comet,

how many thousands or millions of years we know not,

until three years ago it came crashing through the air to

the earth in Iowa. Thence this fragment came here to

serve as a text to my discourse.

METEOROLOGICAL STATION ON BEN NEVIS

WE are glad to learn that the Scotch Meteorological

Society's scheme of a station on Ben Nevis is

evoking cordial support from those who hare the adminis-

tration of Government funds available for such objects.

The London Meteorological Council, of which Prof.

Henry Smith is chairman, has unanimously agreed to

offer to the Scotch Society 100/. yearly towards the sup-

port of the station, provided a copy of the observations is

sent regularly to London. This is at once testimony by »
the most competent judges to the importance of the

scheme, and a proper encouragement to the Scotch
"

Society to proceed in its spirited enterprise. We under-

stand that to uphold the station and induce two com-
petent observers to take it by turns to live on the top of

the mountain with an assistant will cost about 300/.

yearly. It is estimated that to purchase a full stock of

instruments and erect a building for them and the ob-

servers a capital sum of 800/. will be required. The
Scotch Society has applied for a grant of 400/. towards

this expenditure from the Committee appointed by Go-
vernment to distribute 4,000/. annually to encourage

scientific research. We believe the Committee has not

yet met to consider the various claims which are, no
doubt, as usual made on the funds.

RESEARCH UNDER DIFFICULTIES

THE following short preface to a very valuable account
of the stages of development from the fg^ of one of

the centipedes (Geophilus), no member of which group

had been studied previously to this account, gives so con-

vincing a picture of the enthusiasm for investigation

which may animate the modern naturalist, that it is

worthy of a place in NATURE for the encouragement of

the " craft." Elias Metschnikoff has during the past

fifteen years worked more assiduously with the micro-

scope at the observation of the minute details of embryo-

logy than any other student. To him we are indebted

for our first accurate knowledge of this subject in the

case of many important animal forms, e.g,, sponges^

various jelly-fishes, marine worms, the scorpion, and the

book-scorpions, various insects, crustaceans, starfishes,

and ascidians. One result has been the injury of his eye-

sight. In reading to-day his memoir on Geophilus, pub-

lished in 1875 {Zeitschr. fiir wiss. Zoologie), it occurred

to me that the following passage has more than technical

interest :

—

" After having for many years sought in vain for mate-

rial suited for the investigation of the embryology of the

centipedes, I chanced to obtain a quantity of the eggs sfc



Feb. 13, 1879] NATURE 343

Geophilus. My find, however, took place under such
circumstances, and these interfered so much with my
investigation, that I feel justified in describing them more
minutely. For some considerable time I had been
afflicted with a chronic affection of the eyes, and conse-

quently commenced in the spring of the present year a
journey to our south-eastern steppes in order to turn my
attention to anthropological studies. Instead of taking
with me as in previous years all the apparatus necessary
for microscopical research, I took this time on my journey
only anthropological measuring instruments. When,
then, I was in the neighbourhood of Manytsch, nearly in

the heart of the Kalmuk steppes, and was visiting a small
forest plantation, I discovered quite unexpectedly a num-
ber of eggs of Geophilus which had been deposited under
the bark of a rotten tree-stem where the females were
watching over them. I gathered up the precious material,

and having packed it carefully in two bottles, set off with
all speed to Astrachan, in order there to set about the
microscopic investigation of the ^gg^. But when, after

four days' travelling I arrived in a Russian village, Jandiki,
near the shore of the Caspian Sea, and inspected my two
bottles, I found in them only a couple of dead, opaque
eggs, all the others having entirely disappeared. Fortu-
nately I succeeded in Jandiki, where there is also a small
plantation, in obtaining fresh material of the same kind,

and this I brought in good condition to Astrachan,
making the journey by steamboat. In the town of
Astrachan I was able to borrow a Hartnack's microscope
from a medical man practising there, and on a second
journey took it with me to Jandiki, In this way I was
enabled to make out the chief features of the develop-
mental history of Geophilus by the use of my less

seriously affected left eye. At the same time, in spite of
the very favourable character of the Geophilus eggs for

microscopic research, I could not bring my work to the
desired degree of completeness."

Determination and pluck have their scope in embryo-
iogy ! E. Ray Lankester

OX THE RECENT ERUPTION AND PRESENT
CONDITION OF VESUVIUS

A T the end of the great eruption of 1872 the crater of
-^^ Vesuvius was left as a wide and deep abyss, the floor
•of which did not possess a very high temperature, and
was free from fumarole. Gradually, however, fumarole
appeared, the temperature increasedj and large quantities
of steam and carbonic acid were evolved. The tempera-
ture continued to increase and sulphurous acid made its

appearance, finally in 1875 the evolution of carbonic acid
diminished, and that of hydrochloric acid commenced.
This is always the commencement of the highest stage of
fumarole activity. In January, 1S75, when I ascended the
mountain, large quantities of sulphurous acid were being
evolved, and it was quite impossible to descend into the
-crater. On December 18, 1875, a deep chasm opened in
the bottom of the crater, at the bottom of which glowing
lava could be seen. This was the commencement of a
new period of eruption, which Palmieri predicted would
last a long time, and which is still going on. The lava
gradually rose to the top of the chasm, and a new eruptive
cone was soon afterwards formed on the floor of the great
crater. Small quantities of lava issued from time to time
from the new cone, and spread over the interior of the
crater, until on the night of November i, 1878, it rose to
the lowest portion of the edge of the crater, and began to
flow down the great cone of \'e5uviu3 in a north-westerly
direction. The lava continued to flow in a somewhat
•mtermittent manner until nearly the end of the year, but
It did not go beyond the foot of the cone.
On December 29 last I visited the new cone. I left

Naples at 8.45 A.M., drove to Portici, and walked to

Resina. Left Resina on foot at 10 A.M., came upon the
lava of 145 1 (according to the guide, but I suspect it was
lava of 163 1

) at 10.30, then bore somewhat to the west,
and struck the lava of 1858. Reached the obserratory at
1 1. 1 5 A.M., the foot of the cone at 11.45, and the summit
of the cone at 12.40 p.m. Thus the ascent of the cone
occupied fifty-five minutes, including about ten minutes
of rest. The angle is approximately 32", and the ash of
which the cone is composed is very loose. On arriving

at the summit we turned to the west, and walked along
the edge of the great crater, until we came to its south-
western extremity, beyond which it is broken down by
the recent flow of lava. Then we descended the crater
by a very precipitous path, and presently found ourselves

upon the new lara, surrounded on three sides by precipi-

tous walls of apparently not more than 100 feet in height.

Facing due north-east, we had on our right the new cone
of November, 1878, and on our left the stream of lava

which had issued from it, and which was still very hot,

and in some places could be seen to be red hot a little

distance beneath the surface. Occasionally a puff of very
hot air was blown into our faces from the hotter portions
of the lava. In many places hot fumes of hydrochloric
acid escaped from the lava, and great ca\'ities (in one or
two cases small caverns), from whence the hot acid
vapours issued, were coated with briUiant red and yellow
sublimates of sesquichloride of iron. These sublimates
are constantly spoken of as sulphur. I am inclined to
assert that in more than ninety-nine cases out of a
hundred, they are sesquichloride of iron formed either

by direct sublimation of previously formed chloride from
lower recesses in the lava bed, or by the action taking
place then and there of the hot hydrochloric acid
upon the exposed surfaces of the lava. Sublimations
of salt were also apparent in certain portions of the lava,

bed. Prof. Palmieri informs me that he has detected
sulphates in the sublimates, also lithium and boracic acid.

I have not yet had time to examine various specimens
of sublimates, which were collected from the new lava,

and were placed in a dry bottle as soon as I reached
Naples.

Prof. Palmieri has kindly furnished me with a MS. ac-
count of "II Vesuvio dopo la grande eruzione del 1872,"
from which some of the above facts were derived. My
own recent experience on the mountain does not, how-
ever, allow me to agree with him when he says

:

" Comunque sia, in tutto il tempo trascorso il cratere ha
di mostrato poca attivita dinamica. Pochi brani di lava
gettati fino all' altezza di 20 o 30 metri, soffii piu o meno
vigorosi e qualche rara detonazione ban rappresentato il

vigore della forza eruttiva." The new cone, when I saw
it, was pouring out vast volumes of smoke and steam,
detonations occurred at frequent intervals, and loud
noises as if of the lava surging within the crater. At
intervals, also, the smoke was intensely illuminated as if

the lava had leapt up within the cone. The cone dis-

charged a perpetual shower of red-hot pieces of lava of a
more or less cindery character, and certainly to a height
far exceeding the "20 o 30 metri" of Prof. Palmieri. It

is difficult to judge of heights under such circumstances,
but many of the fragments appeared to be projected
to a height equal to that of an ordinary sky-rocket.

The ejected masses nearly all fell on one side of
the cone, and helped to raise it. Occasionally, how-
ever, a sudden burst would come which scattered the
red-hot masses in all directions. We approached as
near as we could to the cone, and stood upon the
bank of cinders {^vide the accompanying woodcut) in

immediate contact with it, and not a dozen yards

fro.-n its vomiting crater. Showers of red-hot stones

were projected from the crater, many of which fell

into it again, and the rest for the most part on the

side remote from us. There came a suiden burst, how-
ever, which shook the ground under our feet, and scat-



344 NATURE [Fed. 13, 1879

tered red-hot masses in all directions. A piece -weighing

four ounces fell within six feet of where 1 was standing,

and the guide ran up to it and pressed a copper coin

upon its still soft surface. A few minutes later a piece

of red-hot lava, weighing at least seven times as much
as the preceding, fell within four feet of me, and I

promptly retired to a safer distance. Fifteen days before

a guide had been killed by a falling red-hot stone from
the crater. The projectiles from the crater are doubly
dangerous, because you cannot "dodge"' them. Theydo
not come down straight like a cricket-ball, but waver in

their flight like a boomerang. In the case of the larger

of the two masses which fell so near to me, I had not
only time before it fell to watch it in the air above my
head, but also to speculate as to where it would fall.

Judging by its position when about forty feet from the

ground, it would certainly, I thought, fall behind me ; a
moment later it swerved, and fell about four feet in front

of me. The cone, with its lurid smoke, and loud detona-
tions, and showers of red-hot stones, presented a most
fascinating spectacle. What, then, must be the effect

when the whole great cone of Vesuvius is in a like
condition ?

The new lava is very leucitic, and does not resemble
that of 1872. When in a viscous state it can easily be
drawn into threads, and when cold it is jet-black and
possesses a fine lustre.

Chloride of ammonium does not appear to have been
at all a common product in this eruption, although it was
conspicuously present during the eruption of 1872. Great
differences of opinion still exist as to the formation of
sublimates of chloride of ammonium in lavas. Bunsen
considers that it is mainly formed by the action of the hot
lava upon vegetable soil, and he has proved that "a
square metre of meadow land yields on dry distillation a
quantity of ammonia corresponding to 223*3 grammes of

Kew Eruptive C^ne within the Crater cf Vetuv.us, vhxh opeLtd on November 2, i£7S, and is still actlva.

chloride of ammonium." Palmieri, while he admits that
he has found more chloride of ammonium in those por-
tions of lavas which have passed over cultivated ground,
asserts that he has also found it high upon Vesuvius far
above the range of vegetation, and in localities where the
new lava has simply flowed over older and perfectly
barren lava fields. He accounts for its formation by
supposing that aqueous vapour undergoes dissociation in
the heated crevices of the lava, and that the nascent
hydrogen combines with the nitrogen of the air to form
ammonia. We do not know what chemists will have to
say to this theory.

Not far from the active cone I found a very interesting
specimen of volcanic cinder which had obviously been
exposed to the action of hydrochloric acid at a very elevated
temperature, and had then probably been ejected before the
action was complete. The central portions consisted of
undecomposed cinder, and this was surrounded by a thick
layer of perfectly white decomposed substance consisting

chiefly of silicate of alumina and silica ; the hot hydro-
chloric acid having formed sesquichloride of iron with
the iron in the superficial layers of the mass, which
sesquichloride had been afterwaids volatilised out of the

mass. By passing hydrochloric acid over lava heated to

redness in a porcelain tube, the same effect was pro-

duced, the portions of lava most strongly heated, and
longest submitted to the action of the hydrochloric acid,

became perfectly white, while a copious sublimate of

chloride of iron and chloride of aluminium passed into

the receiver.

I ascended from the new lava (viz., from the bottom of

the great crater of Vesuvius, 7n'(fe the foreground of the

accompanying woodcut) at 1.30 P.M., ran down the sides

of the great cone, which had taken fifty-five minutes to

climb, in seven minutes, reached the observatory at

2.30 P.M. ; Portici, by a roundabout way to the west near
Monte Somma, whither we went to search for minerals,

at 4.30 P.M.; and Naples at 5.40. ,The next evening



Feb. 13, 1879] NATURE 345

while steaming out of the bay, en rotite for Tunis, I

noticed that the smoke at the apex of the mountain was
ruddy from the reflection of the lava within the small

crater of 1878, and then for many days after, the summit
of the mountain was obscured by clouds, and snow lay

upon it when I next saw it towards the middle of last

January. G. F. Rodwell

POPULAR NATURAL HISTORY^
VOLUME II. of this handsomely illustrated work on

natural history is equally weU got up as the first,

which we noticed some months ago; it contains brief

histories of the Camivora, Cetacea, Sirenia, Proboscidia,

Hyracoidea, and Ungulata.

The terrestrial, or on-the-land-living Carnivores, are
described by Mr. Kitchen Parker, assisted by his son
Jeffery. The father's pleasant style and his power of
apt illustration will be recognised in the too few pages
introductory to this group, and some of the woodcuts
are from drawings made by the author. The marine
Camivora, the Whales, and the Sirenia, are described by
Dr. Murie, while the editor, with the assistance of Prof.
Garrod and Mr. Oakley, describes the Proboscidia, the
Hyracoidea, and the Ungulata.
The land carnivora are, undoubtedly, as Mr. Parker

tells us, one of the most compact as well as one of the
most interesting groups among the mammalia. So many
of the animals contained in it have become " familiar in

our mouths as household words," bearing as they do an

4^ /
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Fig. I.—The B.ntur^ng [Arciiciis liniuro/i^).

important part in fable, in travel, and even in history.
Many of them are of wonderful beauty, and many of
them are of terrible ferocity. Two she-bears out of the
vood tore up the forty and two naughty mocking little

children near Bethel, and the narrative thereof frightens
our own little children to this day. Packs of enraged
lions, "fierce with dark keeping," were by the noble
Romans let loose to mangle and devour helpless men
and women in the arena, and as for the wolf, what
terrible stories are not told about him ? He was the very
dread of the shepherd in the far distant times. As Mr.
Parker reminds us, his bad character for ferocity was so
well known in the early days, that "a very old sheep-master,
addressing his sons on his death-bed, these sons being

' "Cassell's Natural History." Edited by P. Martin Duncan, M.B.
^.K-b., Professor of Geologv, K:ng's CoUege, London. Vol. li. Illus-
trated. (London, Paris, and New York : Cassell. Petter, and Galpin.) 4to.

eleven out of twelve of them shepherds, said, knowing^
they would understand him, of the youngest, ' Benjamin
shall raven as a wolf : in the morning he shall devour the
prey, and at night he shall divide the spoil.'

"

And with all this ferociousness of character, it is from
among the number of the land camivora that man has
selected his faithful and devoted follower the dog. For
a wonderfully interesting account of this friend of our
race, a friend in whom, as Mr. Darwin observes, it is

scarcely possible to doubt but that the love of man has
become an instinct, an instinct, as Mr. Parker naively

observes, not as yet certainly developed in man—there is

a pleasant chapter, one that tells of what is known of

prehistoric dogs, of the origin of the dog, and of the

many varieties of the dog.
As an illustration of the general character of the wood-

cuts which so profusely adorn the volume, we have
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selected one of an interesting animal which has been a
great puzzle to the systematic zoologist (Fig. i).

" The Binturong {Arciictts binUiro7ig) is a curious little

animal of a black colour, with a white border to its ears
;

it has a large head and a turned-up nose; its tail is

immensely long, thick, and tapering, and which is very
remarkable, it is prehensile, like that of a new world
monkey. It is from twenty-eight to thirty inches in

length from the snout to the root of its tail, and the tail

itself is nearly the same length. It is quite nocturnal,
solitary, and arboreal in its habits. In creeping along
the larger branches, it is aided by its prehensile tail. It

is omnivorous, eating small animals, birds, insects, and
fruits. Its howl is loud. It walks entirely on the soles

5S^-^"^"~^^^

Fig. 2.—The Seal asleep.

of its feet, and its claws are not retractile. While it is

wild and retiring in its manner, it is said to be easily
tamed. It is placed by Mr. Parker among the group of
the civets."

In his description of the fur and hair seals, Dr. Murie,
as was to be expected, is quite at home, and we have,
among other accounts of these wonderful creatures, a long
one of that sea lion which lived so long in the London Gar-
dens. This animal seemed to pass its time between sleep-
ing and eating, and we give two out of a series of illustra-
tions which depict its habits—one of it when fast asleep
<Fig. 2), the other when it is in "a watchful attitude,"
waiting to be fed (Fig. 3); it was well known to all visitors
to the gardens. It was in the habit of devouring upwards
of twenty-five pounds' weight of fish every day, and not
thinking this too mu:h. It was originally captured in

Fig. 3.—VValticg to b

the neighbourhood of Cape Horn ; and Frangois Le-
•comte, the French sailor into whose possession it fell,
•exhibited the animal for a short time at Buenos Ayres
before bringing it to London, where for a short time he
•earned a living by showing it off. By kindness and dint
•of trainmg he taught it to become quite a performer in
its way. It mounted a ladder with perfect ease, and it

could descend either head or tail foremost, so that it

seemed a marvel of docility, and its appearance in Lon-
-don seems to have created quite a general interest in the
group hitherto so little studied of the eared seals.
The volume concludes with an account of the non-

.ruminating members of the even-toed sub-order of the
iJngulates, embracing the pigs of the Old World, the

peccaries of the New World, and the hippopotami. The
next volume will contain a description of the Ruminants,
a large and very interesting group. E. P. W.

THE KEITHMEDAL OF THE RO YAL SOCIETY
OF EDINBURGH.

ON the 3rd inst., at a meeting of the Royal Society of

Edinburgh, the President, Professor Kelland, in

presenting the Keith Medal which had been awarded by
the Council to Professor Heddle, of St. Andrews, de-
livered the following address :

—" Professor Heddle—

I

am here to-night to exemplify a remark which is often

made, that to insure success in an address, such as I am
about to deliver, the best way is to commit the charge of

it to one absolutely ignorant of the subject. No false

pride will then stand in the way of the best sources of

information, nor will any undue admixture of hailf know-
ledge clog and darken the truth. For every particular

contained in these remarks, then, I at once unhesitatingly

acknowledge myself indebted to Professor Geikie. When
I first became acquainted with this Society, forty years

ago, there used to frequent our meetings men who had
the reputation of being mineralogists rather than geolo-

gists—Lord Greenock, Allan, and perhaps Jameson him-
self. That race has now died out, and with them
mineralogy, as a distinct science, has all but lain dormant
amongst us. During the preceding quarter of a century

that science had flourished nowhere more vigorously

than in Edinburgh. Professor Jameson introduced the

definiteness of system of the Freyberg School, and
infused into his pupils such a love of minerals that

numerous private cabinets were formed ; while under
his fostering care the University Museum grew into a
large and admirable series. One of my first acts as

Professor in the University was to vote out of the Reid
Fund, which had just come into our hands, a large sum
(some thousands) to pay back moneys expended on
minerals throughout a series of years preceding. During
these years. Geology, as the science is now understood,

hardly existed. For, as the nature and importance of

the organic remains embedded in rocks became recognised,

their enormous value in the elucidation of geological

problems gradually drew observers away from the study

of minerals. Consequently, as Paleontology increased,

Mineralogy waned among us. To such an extent was
the study of minerals neglected, that geologists, even of

high reputation, could not distinguish many ordinary

varieties. But, as a knowledge of rocks presupposes an
acquaintance more or less extensive with minerals, the

neglect of mineralogy reacted most disadrantageously on
that domain of geology which deals with the composition

and structure of rocks. The nomenclature of the rocks

of Britain sank into a state of confusion, from which it

is now only beginning to recover. To you. Professor

Heddle, belongs the merit of having almost alone upheld
the mineralogical reputation of your native country during

these long years of depression. You have devoted your
life to the study, and have made more analyses of mine-
rals than any other observer in Britain. You have not

contented yourself with determining their composition and
their names

;
you have gone into almost every parish in

the more mountainous regions, have searched them out

in their native localities, and, by this means, have studied

their geological relations, treasuring up evidences from
which to reason regarding their origin and history. After

thirty years of continuous work, you have communicated
the results of your labours to this Society. For the first

two of these papers on the Rhombohedral Carbonates

and on the Feldspars, in which you have greatly extended

our knowledge of pseudomorphic change among minerals,

enunciating a law of the shrinkage so frequently resulting

therefrom, the Society proposes now to express its grati-

tude to you. The value of your papers is undoubted.
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Through the kindness of Mr. Mihie Home, I have been
favoured with the sight of letters addressed to you by
four eminent mineralogists, Dana of America, Ram-
melsberg of Berlin, Szabo of Buda-Pesth, and King of

Queen' s College, Galway. Szabo states that the notice

of your paper on the Feldspars, which appeared in Groth's
Zeitschrift fur Mineralogie, greatly interests him, and
makes him desirous of placing himself in direct commu-
nication with the author. Dana says, ' I have read your
paper on the Feldspars, in the Transactions of the Royal
Society of Edinburgh, with great satisfaction. Your
thorough method of work leads towards important results

of great geological, as well as mineralogical value.'
" I have the satisfaction, in the name of the Council of this

Society, of presenting you with the Keith Medal. It is

hoped that this recognition of your labours will not be
without encouragement to you in the arduous researches
in which you are engaged."

OUR ASTRONOMICAL COLUMN
Tempel's Comet, 1867 II.—Now that Brorsen's comet

of short period is again under observation, the next comet
of the same class to be sought for, is that discovered by
Dr. Tempel at Marseilles, on April 3, 1867, which was
also observed at its next appearance in 1873 ; it is probable
there may be greater difficulty in recovering this object,

than appears to have been the case with Brorsen's comet,
the reason for which may be made clearer if we briefly

detail its history since the year 1867. Less than a month
after it was discovered in that year the deviation of the
orbit from a parabola became evident, and several of the
German astronomers, Prof. Bruhns, now Director of the
Observatory of Leipsic, in the first instance, deduced
elliptical orbits, with periods of between five and six

years. The most complete investigations on the motion
of the comet in this year were due to Dr. Sandberg and
Mr. Searle. The comet was observed by Dr. Julius
Schmidt at Athens till August 21, and the perihelion
passage baring taken place on May 23, a considerable
arc of the orbit was included within the limits of visi-

bility. Dr. Sandberg, after taking into accoxmt the eftect

of planetary perturbations during the comet's appearance,
foimd the period of revolution 2,080 days. On examining
the track of this body with reference to the orbits of the
planets, it was seen that near the aphelion it must
approach very near to the orbit of Jupiter, the least
distance being within 0*37 of the mean distance of
the earth from the sun, and from the position of
this great planet near the time of aphelion passage
of the comet early in 1870, it was obvious that
great perturbations in the elements of the latter must
ensue, and without at least an approximate knowledge
of their amount, there might be difficulty in recover-
ing the comet at its next return to perihelion. The first

publication of results in this direction was by Mr. W. E.
Plummer, from Mr. Bishop's observatory, Twickenham,
in February, 1873, followed shortly afterwards by par-
ticulars of similar independent investigations undertaken
by Dr. Seeliger, of Leipsic, and the late Dr. von Asten,
of Pulkowa. It was found that the effect of the attrac-
tion of Jupiter, which planet was only 0-32 distant from
the comet on January 20, 1870, caused a retrograde
change in the longitude of the node to the amount of
22^°, and increased the inclination of the orbital plane
to the echptic nearly 3= ; the period of revolution was
lengthened by more than three months, and the point of
nearest approach to the sun was removed further from
him by upwards of 0-2 of the earth's mean distance.
Changes in the elements to this amount would of course
entirely alter the track of the comet in 1873, but they had
been so closely determined, that immediately after receiv-
ing an ephemeris in which their effect was included, M.
Stephan re- detected the comet at Marseilles, and as early
as April 3, or five weeks before the perihelion passage.

and it was observed until the last week in Jime. We
subjoin Dr. Sandberg' s elements for the two appeai>-

ances :

—

1867. 1873.

Perihelion passage May 23*9204 G.M.T. May 9'oi34G.M.T.

Long, of perihelion ... 236 9 24 237 38 42
,, ascending node loi 10 10 78 44 39

Inclination to ecliptic... 6 24 36 9 44 13
Angle of excentricity... 30 38 39 27 30 58
Log. semi-axis major ... 0*503658 0'5i7057
Revolution 2080*1 days 2178*6 days.

The longitudes are reckoned from the mean equinox of

the commencement of the respective years. The period

of revolution applies to the ellipse which the comet was
describing at perihelion passage.
With regard to the length of the actual revolution, it is

certain that no very material perturbation can result

from known causes : Jupiter, the great disturber of the
cometary motions, was at almost his greatest possible

distance from the comet when the latter passed nearest

to his path about May, 1876. A recent investigation by
M. Raoul Gautier, of which, however, no details are yet

published, assigns a longer period of revolution corre-

sponding to the perihelion passage in 1873 than was
given by Dr. Sandberg, the difference being about loj

days, so that if the mean motion at the last appearance
does not, as M. Gautier implies, admit of exact deter-

mination, there will be an uncertainty in the date of the

approaching perihelion passage, which will necessitate a
pretty extended and careful search in order to detect the
comet. It belongs to the fainter class, and although in

1867 and 1873 it appeared \mder rather favourable cir-

cumstances for observation, and ^is likely to do so to a
certain extent this year, it has never been a good tele-

scopic object. When at its greatest intensity of light

early in May, 1867, its nucleus, which >vas stellar, had
not the brightness of a star of the ninth magnitude. At
the last observation at Athens, in that year the theoretical

intensity of light was 0*21, and the comet would have the

same degree of brightness about March 27 next, whether
we assume the time of perihelion passage (perturbation

neglected) from the orbit of Dr. Sandberg or M. Gautier,

but the uncertainty of position may probably delay its

rediscovery till some time later. We may hope that the

publication of the further results of M. Gautier, who
mentions being engaged on the calculation of perturba-

tions during the present revolution, will not be long

deferred. It is desirable the comet should be imder
observation as long as practicable at this return, since

the period being now nearly equal to half that of Jupiter,

the two bodies will come into proximity again towards
the month of November, 1881, though their mutual dis-

tance may not be less than 0*55. This will involve a
new, strict investigation similar to those undertaken in

1873, to enable the epoch of ensuing perihelion passage
to be ascertained.

Using Dr. Sandberg' s orbit of 1873, the comet's place

at Greenwich midnight, on March 27, would be in R.A.
253°*9, N.P.D. io3°*7, or, if the perihelion passage be
assimied ten days later, which would more nearly accord

with M. Gautier' s calculation in R.A. 247''*o, N.P.D.
ioi°*o.

The Intra-Mercurial Planet Question.—It

appears that this subject has lately engaged the atten-

tion of that excellent practical astronomer Dr. Oppolzer,.

of Vienna, who has commimicated to the Astronomische

Nachrichten some curious results of his examination of

the records of rapidly-moving dark spots upon the sun's

disk. His inquiry resolves itself simply into the conclus-

sion, that even introducing rather more extended data,

than were used by Leverrier, who, it will be remembered^
foimd several possible periods of revolution for the hv'po-

thetical planet, they may all be represented so far as-

regards the necessity of a transit across the sun's disk on»
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the days named, by an orbit, the elements of which Dr.
Oppolzer gives as follows :

—

Epoch 1850, January i*o, Paris M.T.

Mean anomaly
Longitude of perihelion . .

.

,, ,, ascending node
Inclination to ecliptic

Angle of excentricity

Log. semi-axis major
Mean diurnal motion

Diff. longitude.
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Australia, Dr. Krummel obtains the mean of 420 metres,

or o'0566 miles. The surface-ratio of land to water being
considered i : 2.75, the volume of all dry land above the sea-

level is inferred to be 140,086 cubic miles, and the volume
of the sea 3,138,000 cubic miles. Thus the ratio of the

volumes of land and water is i : 22*4 That is, the con-

tinents, so far as they are above the sea-level, might be
contained 22*4 times over in the sea-basin. Reckoning,
however, the mass of solid land from the level of the sea-

bottom, the former would be contained only 2*443 times
in the sea-space. Dr. Kriimmel also compares the
masses (taking recent data) ; he finds that of the sea

3,229,700 cubic miles, and that of the solid land 3,211,310
(a small diflference). If the specific gravity of the land
were raised merely from 2

"5 to 2-51432, we should thus
have perfect equilibrium. Such equilibrium is probably
the fact.

News has been received from Moscow that Colonel
Grodekoff, of the Russian general staff, has returned to

that place from a somewhat venturesome expedition in

Central Asia, during which he travelled in European
clothes, and without any attempt at disguise. He was
accompanied by a Kirghiz and two Persians, and tra-

versed the northern part of Afghanistan, reaching Persia
by way of Herat.

In connection with the Russian scheme for a railway
from Orenburg to Tashkent, it is stated that the Grand
Duke Nicholas is preparing a third expedition for 1879,
which is to set out in the end of March. After having
passed Tashkent and Samarkand, it will cross the Amu
and pursue its researches to the defile of Bamian, in

Afghanistan, in the direction of Kabul. The explorers will

then descend the Amu in a native boat, from the meridian
of Balkh to Khiva, for the purpose of investigating the
navigation of that river. From Khiva they will follow the
ancient bed of the river to its old mouth in the Caspian.

Capt. Howgate has presented to the United States

Congress a supplementar)"- note on the advantages arising

from the creation of a polar colony on the border of the
great palaeocrystic ocean. The whaling interest is fast on
the decrease in the States ; the total value of imports being
only two million dollars instead of ten millions twenty
years ago. This deficit has been attributed by Agassiz
and other competent authorities to the whales taking
refuge in that almost inaccessible polar basin, to which,
by the creation of a civilised station at Lady Franklin
T5ay, access might be gained.

The Conference on the civilisation of Africa held a
iaeeting recently at Brussels under the presidency of the

King of the Belgians. It is stated that Mr. Stanley, who
was present, "will be placed at the head of the approach-
ing Belgian Exploring Expedition to Africa."

Petermaxx's Mittheilungen for Februarj- contains a
detailed account, with map, of Dr. Woeikofl's travels

through central and southern Japan in 1878. In connec-
tion with a narrative of the discovery of the island

Einsamkeit to the north-east of Novaya Zemlya is a map
of the island showing its configuration and relative posi-
tion. Prof. Hann contributes a short paper on the climate
at the Victoria Nyanza on the basis of data collected by
Dr. Emin Bey and the Rev. Mr. Wilson.

The January number of the Bolletiiio of the Italian

Geographical Society contains a long letter from Lieut.

Bove, who accompanies Nordenskjold's expedition ; it

was written from the mouth of the Lena, and gives many
important details of observations made up to that point.

The December Bulletin of the Paris Geographical
Society contains a valuable sketch of the work done in
Sumatra by the Dutch expedition, which started in the
beginning of 1877 under the late M. Santwoort, and of
which we have from time to time given news. The
sketch is by Col. Venteggio. The number contains also
the addresses by M. Huber in presenting the medals for

1878 to Mr. Stanley, M. Vivien de St. Martin, and Dr.
Harmand.
A YOUNG Austrian painter, Herr Joseph Ladein, of

Modling near Vienna, has recently started for a tour
through Central Africa. In a letter dated from Oran he
states that his intention is to proceed through Marocco,
to cross the Great Desert to the Senegal River, then to
turn eastward to Haussa and the Nile Lakes, and to
return to Europe along the course of the Nile.

A BRANCH of the new Berlin '• Society for Commercial
Geography and the furtherance of German Interests
Abroad" has been established at Leipzig.

M. L. Bab^ has announced to the Paris Geographical
Society that he proposes to explore the globe by means of
an improved Montgolfier balloon, capable of storing heat
in all regions and of maintaining a sufficient height for
several w^eeks.

Bad news has been received from Zanzibar by the
French Geographical Society. It appears that two of
the French missionaries who were exploring this part of
Africa have died, one of them by illness, and the other
having been killed by a lion.

NOTES
At a full meeting of the Council of the Zoological Society,

held on the 5th inst. at the Society's office, in Hanover Square,

Prof. William Henry Flower, F.R.S., Conservator of the

Museum of the Royal Collie of Surgeons, was imanimously

elected president of the Society, in suc^cession to the late

Marquis of Tweeddale. The new president, who, we need

hardly inform the readers of Nature, is one of the most

learned zoologists and anatomists of the present day, has

been for some years on the Council of the Society and one

of its vice-presidents, and has communicated many valuable

memoirs to its Transactions and Proceedings. Prof. Flower is

the seventh president elected since the foundation of the Society

in 1826. Sir Stamford Raffles, the first president, who died a

few months after the foundation of the Society, was succeeded

by the Marquis of Lansdowne, who resigned in Februar)-, 1S31,

in favour of the thirteenth Earl of Derby, then Lord Stanley.

He held the presidentship for upwards of twenty years, and on
his death, in 1851, was succeeded by the late Prince Consort.

On the death of the Prince Consort, in 1861, Sir George Clerk,

of Penicuik, was chosen as his successor, and retained the presi-

dentship until his death, in 1867. He was succeeded in January,

1 868, by the late Lord Tweeddale, then Viscount Walden,

whose death has caused the vacancy to which Prof. Flower has

succeeded.

The Chemical Society have received from the executors of

the late Mr. Sydney Ellis a legacy of 1,000/. free of duty.

kTHE friends of Prof. Clifford, who has been compelled by ill

ealth to relinquish active work and reside in Madeira, are

anxious to present him with a substantial testimonial in public

recognition of his great scientific and literary attainments. At a

meeting held at the Royal Institution, Albemarle Street, on

Friday, January 31, Dr. William Spottiswoode, President of the

Royal Society, in the chair, it was resolved that a fund should

be raised for the above-mentioned purpose, and that the sums

received should be placed in the hands of trustees, for the benefit

of Prof. Clifford and his family. Contributions may be paid to

the account of the " Clifford Testimonial Fund," with Messrs.

Robarts, Lubbock, and Co., or to either of the Honorary Secre-

taries. Among the gentlemen who have kindly consented to act

on the General Committee are the following:—Dr. William

Spottiiwoode, Dr. Andrew Clark, Prof. R. B. Clifton, F.R.S.,

Prof. T. H, Huxley, Prof. Henry Morley, Prof. A, Newton,

F.R.S., Sir Fred. PoUock, Bart., Prof. Rojcoe, F.R.S., Prof.

H. J. S. Smith, F.R.S., Hon. Mr. Justice Stephen, Sir Henry
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Thompson, Prof. John Tyndall, D.C.L., F.R.S., Prof. Alex.

W. Williamson, Ph.D., F.R.S. Dr. William Spottiswoode,

Pres. Roy. Soc, and Sir John Lubbock, Bart., M.P., F.R.S.

,

are Joint Hon. Treasurers and Trustees.

A GRANT of 75/. has been made from the Worts (Cambridge)

Travelling Scholars' Fund to John Edward Marr, B.A., St.

John's, to enable him to travel in Bohemia and collect evidence

and specimens bearing upon the question of the classification of

the Cambrian and Silurian rocks, with the understanding that

specimens be sent by him to the University, accompanied by

reports which may be hereafter published.

We have already referred to the fact that the inhabitants of

Heilbronn, desirous of paying due respect to the memory of Dr.

Julius Robert Mayer, who was born there, have resolved to

erect a suitable memorial on the spot where he lived, laboured,

and died. They invite co-operation, and, with the view of

enabling the admirers of Dr. Mayer in England to join in this

tribute of recognition, some of the most eminent men of science

in England have agreed to form a Mayer-Memorial Committee ;

the list is headed by Dr. William Spottiswoode, Pres. R.S.

Subscriptions exceeding i/. may be sent by cheque to Messrs.

Robarts, Lubbock, and Co., 15, Lombard Street. Smaller

sums may be sent by Post Office Order to the Hon. Secretary,

T. Archer Hirst, Royal Naval College, Greenwich.

M. L60N Lalanne, Director of the School of Fonts et

Chausse'es, has been elected to fill the place of the late M.
Bienajnne, in the Paris Academy of Sciences.

We are glad to see that several important and much-needed

reforms are being introduced into the British Museum. The
Museum is now open free to the public on every week
day—Monday till Friday from 10 o'clock, and on Saturday

from 12 o'clock till tthe ordinary hour of closure. Special

arrangements have been 'made to enable students to carry

on their work without interruption. Students of natural

history will have Tuesday and Thursday reserved for their

studies, students of archaeology Wednesday and Friday. On
Monday and Saturday the public will be able to view the whole

of the collections ; on Tuesday and Thursday, all except the

natural history specimens ; and on Wednesday and Friday, all

except the Greek and Roman sculptures, and antiquities in the

upper gallery. Persons holding tickets of admission to the

reading-room, the department of prints and drawings, the sculp-

ture galleries, and the departments of natural history will not be

required to renew them every six months, as the tickets will be

granted to readers and students without limit of term, but sub-

ject to withdrawal. The actual presentation of the ticket will

not be considered necessary for entrance into the reading-room.

These and several other new arrangements seem to show that the

Museum powers have at last come to the conclusion that the

institution exists for the benefit of the public, and that their con-

venience ought to be made paramount in all arrangements.

The obituary list of foreign men of science is heavy this

week. We much regret to announce the death, on January 24,

of Dr. Heinrich Geissler, the celebrated inventor in the field of

physical mechanics. Dr. Geissler died at Bonn at the age of

sixty-five years. Amongst his inventions are the well-known

Geissler tubes, the vaporimeter, the mercury-pump, &c. We
regret to have to record the deaths of two other eminent

German men of science, viz., that of Dr. Eduard Lbsche,

Professor of Physics at the Royal Polytechnic Institution of

Dresden, and well known naturalist, who died on January 25,

aged fifty-eigtit ; and that of Dr. Benedikt Stilling, of Cassel,

whose name was but recently mentioned as one of the hon.

secretaries at last year's meeting of the German Association.

Dr. Stilling was an eminent anatomist ; he was born at

Kirchheim, near Marburg, on February 22, 18 10, and died at

the same place on January 28, aged sixty-nine years. The death

is announced of Dr. Steinheil, the eminent optician of Munich.

M. Paul Gervais, the distinguished palaeontologist and Pro-

fessor at the Paris Jardin des Plantes, died on Monday in his

sixty-third year.

Apropos of the statue to Gauss, the following extracts from a

Brunswick correspondent may interest some of the readers of

Nature. The sum collected, including contributions of 3,000

marks each from the Emperor of Germany and the Duke of

Brunswick, promised subscriptions and interests, has now
reached 41,000 marks. Herr Schaper has almost, if he has not

quite, finished the statue ; the casting in bronze is then to be

superintended by Prof. Howaldt of Brunswick. A Berlin firm

will provide the pedestal of red granite from Sweden. The

statue will be one and a half life size, standing eight feet four

inches (Rhenish measure), and the pedestal will be of about the

same height. It is hoped that the unveiling of the statue will

take place on April 30, 1880—the anniversary of Gauss's birth.

A CONCURRENT resolution of thanks to Prof. Hayden for his

"accurate and comprehensive survey of the State of Colorado"

passed the Colorado legislature, January 14. Senator Gaussion,

who is himself an eminent mining engineer, remarked—" These

reports, coming from a scientific and authoritative source, do

more to answer and satisfy the inquiries of capitalists than every-

thing else. They tell the world what the great western country

is made of. The western domain of the United States is to-day

the glory of the nation."

We are asked to state that supplemental meetings, for the

reading and discussion of papers by students of the Institution

of Civil Engineers, have been appointed for the following Friday

evenings :—February 14, 21, 28, and March 7. The papers to

be read on these evenings are respectively :
" The Excavating of

a Tunnel in Rock by Hand Labour and by Machinery," by John

C. Mackay : "The Design and Construction of Wrought-Ircn

Tied Arches," by Percy W. Britton ;
" The Cost and Construc-

tion of a Cheap Light Railway," by Alfred W. Szlumper ; and
" The Interlocking of Points and Signals and the Electric Block

System," by George D. Marston. The chair will be taken at

7 o'clock on each evening, and successively by Mr. Hayter, Mr.

Barlow, F.R.S., Mr. Bruce, and Mr. Woods, Members of

Council.

Some recent experiments by Herr Holmgren in Prof. Kiihne's

laboratory in Heidelberg seem to prove that the variations of the

retina current through the action of light have no essential rela-

tion to the blanching and regeneration of the so-called " visual

purple," thus increasing the difficulty of regarding that purple as

directly connected with vision. In one experiment an eye of a

newly killed frog was kept half an hour to an horn* in sunlight, till

all the visual purple was blanched. Variations of the retina cmrent

on incidence of light were found to occur in the ordinary way.

Again, one eye of a rabbit was protected against the action of

light by sewing the ear over it, while the other eye was exposed

to th'e light. The animal showed normal variations of the retina

current, and when the eyes were examined, with the necessary

precautions, the normal amount of purple was found in the

covered eye, while the other, which gave variations of the 1

current, was quite without purple. Conversely, eyes of frogs
,

and rabbits were taken out and treated with alum solution in the
|

dark. The visual purple was thus maintained twenty-four hours, i

and it was then exposed to light. The light blanched it, like

that of a fresh eye, but there was no trace of variation of current

in consequence of this action. The author's conclusion regard-

ing vision finds support in the facts that visual purple is wanting

in some animals, which must be supposed capable of sight, and

that it is absent from the yellow spot in man, and so from that

part of the retina in which vision is most distinct.
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In a recent series of demonstrations at La Salpetriere, Paris,

Prof. Charcot has shown, intir alia, that it is possible to produce

in one subject a state of catalepsy on one side of the body, and

a simultaneous state of lethargy on the other. The patient is

first thrown into catalepsy by looking at the electric light (in this

state the limbs are supple and will retain any position one chooses

to give them). To produce the state of lethargy or somnam-

bulism on one side, it is sufficient to close the corresponding eye,

or shut oflf the light with a screen ; the two states are then co-

existent on the two sides of the body.

We learn from the North Chitta Herald that at the December

eeting of the Shanghai branch of the Royal Asiatic Society, a

per was read by M. A. A. Fauvel, on the alligators of China,

1 which occasion the author exhibited a live specimen obtained

.?t October from Chinkiang, on the Yangtsze-kiang, as well as

:ranium and skeleton, and a stuffed crocodile for comparison.

i.e paper commenced with a philological dissertation on the

names by which the saurians of China have been known at

various times, and the specimen exhibited (between 5 and 6

feet long) was identified with the fo or ngo of the old writers.

Among modern writers, the late Mr. Swinhoe seems to have

been the first to allude to its existence, and in 1869 a specimen

was exhibited in the Chinese city of Shanghai. Pere Heude
more recently nearly became the possessor of a specimen which

he only lost through his servant haggling over the price. At

various times reports have reached Shanghai of crocodile -like

animals being seen in the Yangtsze-kiang, but Mr. L. E. Palm,

of the Chinese Customs' service, was the first to obtain a

genuine specimen, which was presented to the Society last year.

A careful examination soon showed, according to M. Fauvel,

" that it was no crocodile, but a genuine alligator, a most inter-

esting fact, as hitherto no alligator has been met with in the

Old World, the genus being supposed to be confined to the

ers of America." M. Fauvel then explained from the speci-

ens, and by means of careful drawings, the peculiarities of the

genus. The Chinese animal seemed to resemble most the

Alligator lucius of the Mississippi, but, as it seemed to belong

to a distinct species, he proposed for it the specific title of

^'sinensis," until further research should establish or disproTe

the distinction.

The Xorth China Herald publishes some notes of a journey

made during last October by the Rev. J. S. Crossette, in the

northern part of the Chinese province of Shantung, in the course

of which he visited a cotton-growing district. His account of

this industry is not very encouraging. The scraggy little shrub,

he writes, not as high as the knee, black as if blasted by mildew

or killed by frost, looks very different from that in the cotton-

fields of the United States; and in his opinion the intro

duction of some foreign cottonseed would effect a great

improvement.

According to the Democrat, San Francisco is to be the first

city whose streets are to be lighted entirely by the electric light.

It is proposed to divide the city into districts, varying in extent

om one to three ra'des, each of which will be fed by a suffi-

jntly powerful Gramme machine. The machines have already

arrived at New York, and arrangements have been made for

adopting two or three different patents. The Electrician says :

—

'

' The experimental trial of the electric light at the works being

executed at the port of Havre has given complete satisfaction.

^Vithout waiting for the report of the committee nominated by
the French Board of Works, the Chamber of Commerce has

uthorised the establishment of ten lights in the outer port."

In his last report to the Foreign Office, II.M.'s Consul at

Tamsui, Formosa, calls attention to one or two features of in-

terest in connection with the camphor trade there, which is

assuming considerable proportions. Formosa, it is well known,
is one of the very few districts in the world which produce
camphor, the others being Japan and some parts of the Malay
Archipelago. The tree from which it is obtained {Camphora
officinarum), is said not to be known on the mainland of China

;

camphor, at any rate, is not extracted from it there. The cam-
phor-producing tree of the Malay Archipelago differs from that

growing in Formosa and Japan, and, in addition to the crude
camphor, produces a valuable medicinal gum, known to mer-
chants as "camphor baroos," the duty on which in China is

about 6s. per pound. The Formosan tree, on the contrary, does
not produce this gimi.

As showing the much greater attention gradually being

directed to Singapore and the Malay Peninsula, to which we
have from time to time alluded, it will not be uninteresting to

record that some land at Tanjong Pagar, which, not a great

number of years ago, was bought from the East India Company
at the rate of i rupee for fifteen acres, was recently sold at

prices ranging from 20,000 dols. to 30,000 dols. per acre.

Owing to the melting of mountain snows and torrential rains,

the Lake of Geneva reached a higher level last month than it has

been known to attain at this season in the forty-one years during

which its fluctuations have been noticed.

It is rumoured that M. Ferdinand de Lesseps will be appointed

Governor-General of Algeria.

M. Maurice Sand has discovered and published an account

of a " pre-historic flint-implement workshop " near the village

of Loges, on the firontier of the Indre and t he Cher. On the

summit of a heath, almost on a level with the surface, he has

picked up hundreds of fragments of flints, convex on one side,

concave on the other ; also lanceolated axe-heads, arrow-heads,

a jasper axe, and many scrapers in red and white cornelian or

sardonyx. The flint-layers cropping out to the surface bear

marks of human labour.

The collection of maps, "iplans, and views of London and
Westminster, made by the late Mr. Frederick Grace, and lent to

the South Kensington Museum by his son, Mr. J. G. Grace, is

now on %iew from 10 to 4 daily, in two of the upper rooms in

the galleries on the west side of the Horticultural Gardens. The
plans and views selected from the collection for exhibition are

3,085 in number. A complete catalogue, compiled from Mr.
Grace's larger work, has been issued by the Stationary Office.

New Guine.\ is rapidly ceasing to be terra incognita.

Thanks to both scientific and missionar)- enterprbe we have
lately learnt much both of its geography and ethnology. Re-
cently, and in this country alane we have had the results of the

experience of D'Albertis, Comrie, Kiehl, Lawes, Moresby, Stone,

and Turner. In the Chronicle of the London Missionary Society,

October, 1878, we have, under the title "New Guinea," an
account of the journeys made by the Rev. Jas. Chalmers. He
is stated to have \'isited one hundred and five villages on the

south coast of the mainland during the spring of last year, and
ninety of these villages are reported as being visited for the first

time by a white man. From Mr. Chalmers's general ethnological

notes we learn that these lutives cook the heads of their slain

enemies to secure clean skulls to place on sacred places. Each
family has a sacred place where offerings are carriai to the spirits

of deceased ancestors. This ancestor worship seems to be

carried on with great fear. The spirits of their dead are invoked

at the commencement of planting, at stalling on trading expe-

ditions, &c. They have one great spirit—Palaku Bara, who
dwells in the mountains. Pigs are always killed in the sacred

place and offered to the spirit, after which the carcase is carried

back to the village to be divided and eaten. During this expe-
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cUtion the entire coast line from Keppel Point to McFarlane

Harbour was traversed on foot.

Perhaps no branch of anthropology has been more cultivated

or yielded larger results during the last few years than that

relating to prehistoric man. At the same time no inconsiderable

part of the evidence has been derived from the examination of

osseous and other remains in caves both in England and on the

continent. The greatest interest has always been felt in the

revelations that might accrue to the science of anthropology by

an investigation of the bone- caves of Borneo, situated as that

island is on the confines of the lost continent Lemuria, where

Dr. Peschel thinks it possible that the first appearance of man
may have taken place. In his late presidential address to the

Anthropological Institute, Mr. Evans referred to the fact that

Mr. Everett, a well-known naturalist, had undertaken to devote

a twelvemonth to the prosecution of cave-researches in Borneo.

Mr. Everett commenced his researches in October last, and the

principal proceeds from more or less extensive excavations in

several caves are now on their way to this country, Mr.
Everett's first quarterly report had just been received by Mr.

Evans, in which the discovery is reported of numerous mam-
malian remains, the age of which has still, of course, to be
determined, and also of remains of a race of men of whom no
local tradition seems to be extant, and who habitually used the

caves of Upper Sarawak either as domiciles, or as places of

sepulture, or possibly for other purposes. Though unknown to

history or tradition, this race of men appear to have been

acquainted with the use of manufactured iron, so that, probably,

no great antiquity is to be assigned to the remains already

discovered. Mr. Evans stated that at least 100/. has still to be
forthcoming for the exploration fund, in addition to what has

been already subscribed, and that he would be happy to receive

subscriptions.

The magnetic behaviour of iron in the form of powder haS

lately been investigated by Prof, von Waltenhofen, of Prague.

Three samples of finely pulverised and chemically pure iron,

filling well-closed glass tubes, were magnetised by means of

spirals of wire, through which were sent currents of increasing

intensity, and the magnetic moments thus produced were mea-
sured. A comparison of these with those excited in equally

heavy iron and steel bars by equal magnetising forces shows
that the specific magnetisability of pulverised iron is not only

much smaller than that of coherent iron, but even smaller than

that of the hardest kind of steel known, viz., glass-hard Wolf-
ram steel. Prof. Waltenhofen seeks an explanation of this in

the circumstance that the magnetic mutual action of the polar

molecules, which strengthens the action of exterior magnetising

forces, is greatly lessened through the comparatively great

intervals between the particles of the powdered iron ; and the

numbers he obtained led him to the conclusion that the electro-

magnetism of an iron bar is to be regarded only in the least part

as due to direct action of the magnetising current, and mainly

due to that reciprocal action of the molecular magnets.

In his ninth Bridgewater treatise, Mr. Babbage refers to the

possibility of constructing an automaton which would play the

simple game of tit-tat-to (or "oughts and crosses"). Such a

machine (probably the first ever constructed), working on the

principle of a mechanical table, has been made by Mr. Freeland
of Philadelphia. It is described in the January number of the

Jourtial of the Franklin Institute, and was exhibited at the

Institute on October 16 last year. It is now at the University

of Pennsylvania, where, since its final adjustment, it has jolayed

a large number of games without losing a single one.

Earthquakes are reported from Waldkirch and Buchholz,
in Baden, on January 26, at 10 p.m. Both villages are situated

in the Elz Valley, on the slopes of the Kandel Mountain, which

measures 1,380 metres in height. A violent shock was also felt

in the Swiss Canton of Uri on January 24, at 2 a.m.

The Italian Secretary for Agriculture, Industry, and Com-
merce, has offered a prize of 3,oc» lire (about 115/.) for the best

monograph on the cultivation, growth, and diseases of the

species citrtis (the common lemon-tree). The competition will

last until May, 188 1, and all particulars may be learnt direct

from the Secretary's office at Rome.

A VERY satisfactory Report comes to us from the Free

Library Committee of Dundee. Under the care of Mr. Mac-

lachlan, the library, in the quality of its contents and its organi-

sation, is becoming one of the first of the kind in the kingdom,

and is evidently well appreciated by the busy and inquisitive

workers of Dundee. Scientific works have a large share of

attention, and the museum, we are glad to see, is rapidly ex-

tending, and is likely ere long to be worthy of one of our great

commercial centres. We have received a carefully compiled

fourth supplement to the catalogue of the Library.

The additions to the Zoological Society's Gardens during the

past week include two Slender Loris {Loris gracilis) from

Ceylon, presented by Mr. Leith Bonhate ; a Common Rhea

(Rhea americana) from South America, presented by Major

Venables ; a Purple-crested Touracou {Corythaix porphyreolopha)

from East Africa, presented by the Rev. J. A. Gould ; a

Geoffroy's Dove {Peristera geoffroii), bred in the Gardens.

OXYGEN IN THE SUN^
"yHE paper referred to appeared in the October number o;

* this Journal.^ A cursory glance at it gives the impres-?

sion that the methods had been carefully criticised beforehand,

that the experiments had been made with minute accuracy and

that the results were trustworthy ; but closer examination of it

raises most serious questions on all the points mentioned.

Errors of method and of experiment appear which make it quite

impossible to accept the conclusions reached. It is the purpose

of this note to point out some of these.

In the first place the author throiighout the paper confounds

Angstrom's scale numbers with wave-lengths. Thus, for ex-

ample, p. 257, he says, line 18, the photographs were "in
sections of eighty to one hundred wave-lengths," line 24,
" each wave-length being five millimeters in extent," and line 34,

"each section of one hundred or more wave-lengths ;
" p. 258,

line 24, "Error amounting to half a wave-length could there-

fore exist in the position of a line, according as it fell on one

side or the other of a figure on the scale expressing a wave-

length; " p. 259, line 18, one iron line "to every eleven wave-

len^Tths was used ; " p. 261, line 18, no element gives "a line

within two or three-tenths of a wave-length of that position ;"'

p. 264, line 16, " no other element furnishes a line which falls

on the same wave-length." In proof that he really means scale

divisions, he gives a section of his chart on p. 259, and says,

line 38, " On the first space below the line is the scale of wave-

lengths, each wave-length being five millimeters in extent ;
" and

p. 260, line 28,
'

' in the eighteen wave-lengths represented in

the diagram." There are eighteen scale divisions in the diagram,

each scale division being five millimeters long. Again, p. 264,

referring to the coincidence of oxygen and solar lines in his

table, he says, line 2, "in four, the difference is only five one-

hundredths of a wave-length ; in twenty-two, ten one-hundredths

of a wave-length ; in four, fifteen one-hundredths of a wave-

length ; in eleven, twenty-one one-hundredths of a wave-length

;

and in the remainder, the greatest difference is only thirty-five

one-hundredths of a wave-length." Referring to the table, the

four lines first mentioned are given as 398275, 4075*50, 4345 '15,

and 4483*80 ; the corresponding oxygen lines being given as

3982-70, 4075-45, 4345*20, and 4483-75. The difference is

obviously five one-hundredths of a scale division, not of a wave-

' Note en J. C. Draper's paper "On the Presence c£ Dark Lmes in the

Solar Spectrum which correspond closely to the Lines of the Spectrum c£

Oxygen." From the A])tericaii Jcurnal ofScience for Febru?.ry. Commu-
nicated by the Author.

2 See Nature, vol. xviii. p. 654.

i
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length. From the fact that this error runs through the entire
,

paper, it would almost seem as if the author was not aware of

the distinction between wave-lengths and scale numbers. Using
Angstrom's scale he confuses wave-lengths with ten millionths

of a millimeter ; whereas in the case of D for example, the

wavelength is nearly 6,000 times greater. If the author really

means what he says, he asserts that the wave-length of the mean
x-ay of the spectrum is one two-hundred and fifty-millionth of an

inch instead of about one forty-thousandth, as we know it is.

Second, the author deems it of the greatest importance in the

iireparation of his solar photographs to use reflected rays exclu-

ively; saying, p. 256, last line, *' at no time did the solar rays

^ass through glass ; all error that might arise during refraction

as thus avoided." After this virtual condenmation of the use of

- efraction at all, he not only uses for comparison Angstrom's
wave-lengths made with achromatic lenses and a refracting grat-

ing, constructing even his chart upon them as a basis, p. 258, line

7,
" the values assigned to the wave-lengths in this chart are

those of Angstrom "
; but the very spectrum of oxygen by which

the coincidence of the lines of fliis element with those of the

sun spectrum were to be established, was photographed with

glass prisms and achromatic lenses.

Thhxl, the author states that the prisms with which the spec-

trum of oxygen was photographed were adjusted "to the

minimum de^^ation of D'." Supposing D^ to be meant, this

precaution, which gives the appearance of extraordinary accuracy

to the adjustment, is practically an impossibility with the appara-

tus employed. Minimum deviation of the D line as a whole could
not imder these circumstances be distinguished from that of either

of its components, nor could that of D^ be distinguished from
that of Dj. Moreover, it is difficult to understand why he
adjusts to minimum deviation for LK and not for G, near which
the work is to be done. Instead of D', the line for which his

apparatus was adjusted should have been chosen in the photo-

graphic portion of the spectrum, for example between G and H.
Fourth, on page 265, line 25, the author says that this "is

a problem not to be solved by the comparison of two spectra

of small dispersion." Hence it is a matter of some surprise

to find that in getting his oxygen spectrum, he uses only "two
flint glass prisms of 60," and for objectives, " achromatics of

ten inches focus. " The bright line spectrum of oxygen taken

by Henry Draper, which the author in this paper inferentially

attacks, was made, as we find on examination, with a direct

vision battery of nine prisms and an observing telescope of forty-

two inches focal length. The original negatives taken with the

latter apparatus must consequently have been eight or nine times

as long as the author's ; and even these were none too large for

the proper solution of the question.

Fifth, the author seems to have attempted to compare together

a diffiraction spectrum of the sim with a prismatic spectrum of

oxj'gen. Such a comparison, by the method adopted, is mani-
festly of no value. Owing to the irrationality of dispersion of

various refractive media it is an extremely difficult thing to com-
pare accurately two prismatic spectra of different kinds. But
the matter rises to an absurdity when a comparison is attempted
between a grating spectrum and a prism spectrum. The graphic

method, employed to supplement the direct method, does not
appeal" to help the comparison, since the author nowhere gives

both co-ordinates to the curve constructed.

Sixth, it is more than questionable whether the measurements
of the solar lines actually made by the author are capable of the
accuracy he assigns to them. The values in his table of wave-
lengths are given to one hundredth of a division of Angstrom's
scale. As the author says on p. 257 that each division of this

scale, which is one millimeter, was enlarged to five millimeters
upon the paper scale on which the photographs were projected,
to measure to one hundredth of a scale-division would require the
measurements on the screen to be made to one-twentieth of a
millimeter or the one five-hundredth of an inch, about ; a degree
of refinement highly improbable under these conditions. More-
over the accuracy of the results of such measurements is seriously

impaired by the variation in the position of the lines on the
screen, due to the fact that the large number of negatives (eight
or nine apparently), required to give the whole photographic
spectrum, must, unless special precaution was taken (of which
there is no evidence), have been made with glass of different

thicknesises. When projected in the lantern, this variation in
thickness would necessitate a change in focus and so cause a
change in the minifying power. TTie smaler sizes of photo-
graphic glass vary in thickness from one to two millimetars.

Consequently the displacement of the lines due to the difference
of magnifying power arising from this cause would exceed con-
siderably the limit of measiurement, which, as above stated, was
the one five-hundredth of an inch. But another and a more
serious cause of inaccuracy must here be pointed out. From the
data given by the author, it may readily be calculated that his
original photographs of the oxygen spectrum, taken with two
prisms of 60° and with lenses of ten inches focus, could not have
been over half an inch long in the region firom G to H. Since

Angstrom's chart from G to H is sixteen inches long, the author's
spectrum would have to be magnified thirty-two times to make it

the size of this. But as each millimeter of Angstrom's scale

was made five millimeters on the author's scale of measurement,
the original negative as thrown on the screen must have been
magnified one hundred and sixty diameters. Any one who has
worked at all in spectrum photography, knows thikt it is utterly

futile for piurposes of measm-ement to magnify a photograph
taken under these circumstances, as much as this, since then tie

size of the sUver grains becomes larger than the details of the

pictiure. In the absence of any precise statement the reader has

to make the calculation for himself ; but the figures above given

caimot be far astray.

Seventh, there is only an appearance of accuracy when the

attempt is made to fix the position of the oxygen spectrum lines

to hundredths of one of Angstrom's scale divisions. The pro-

jection method by which his solar lines were measured, has

already been proved inadequate. And as to the method of

graphical interpolation, used as auxiliary to the lantern, it does
not appear that, as used by the author, it was capable of any
such accuracy as that claimed. In constructing the curve, the

iron lines are taken with Angstrom's values for the wave-
lengths ; but these, though estimated to tenths, were read only

to whole divisions of the scale. Moreover, only forty-seven

iron lines were used in all, or one to every eleven scale divisions

;

the reading being to one one-hundredth of a scale division, or

1, 100 numbers to one iron line. Since the author measured no
wave-lengths directly, he was obliged to construct a considerable

"portion of the curve from the wave-lengths of oxygen and air

lines already given by various authorities." These values were
taken, p. 258, from Watt's " Index of Spectra." On referring

to this book, the values are given only to the units place. And
even then, discrepancies amounting to from three to five entire

units, or from three hundred to five hundred times the author's

limit, appear in the wave-length as given by the various authors

relied" on for the measurements employed in the paper before us.

Eighth, the author nowhere states the peculiar character of

the lines in the oxygen spectrum and appears not to know that

they have any. He has apparently taken it for granted that the

lines of oxygen are intrinsically as sharp as the lines of the solar

spectrum. But this, at least in many instances, is known not to

be the case. Consequently it is quite impossible to measure the

oxj^en lines as accurately as the solar lines, and even these, as

has been shown, ^cannot be measured to the accuracy which the

author claims. Angstrom himself admits that there may be an
error of one-tenth of a division in his scale numbers.

It would seem sufficiently obvious from what has been said

that the results given in this paper are entirely vitiated by the

errors of method and of experiment which it contains. The
author must not be confounded, because of the similarity of

initials, with the distinguished investigator, Dr. J. W. Draper.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

University education for women may be taken as firmly

established in England. The names of nine out of eleven female

candidates have just been posted at Burlington Gardens as

having passed the winter matriculation examination of the

University of London, half-a-dozen in the honours division,

besides three more in that next below, and are thus now
on the high road to its B.A. degree, on the occasion of its

first decorating their sex three academical years hence. From
two interesting articles in the Daily News it is seen that

Girton and Newnham Colleges have attained to unexpected

success. The former is so much too small for the number of

students that yearly flock to it that it is to be nearly doubled m
size. At both institutions the students work much more

earnestly than the average student of the hitherto privileged

gcx, and the examinations passed, at least at Girton, would



354 NATURE [Feb. 13. 1879

fuffice to give the most successful student a high place in the

Cambridge list of Wranglers. No doubt, in the near future,

English girls all over the land will have as few obstacles in the

way of their higher education as English boys,

Mr. H. T. Wood, of the Society of Art«, writing to Col.

Donnelly, of the Science and Art Department, South Kensing-

ton informs him that sufficient funds will be provided by the

City Companies for the payment of teachers of classes for in-

struction in technology, on the same scale as that on which

teachers of science classes are now paid by the Science and Art

Department, and without any proportionate reduction, as stated

in the Society's Programme of Examinations (p. 14), on the

ground that all the amount at the disposal of the Society might

be insufficient to allow of the full payment in all cases. Mr.

Wood asks that this important fact be brought under the notice

of the Secretaries of Science Classes and Schools. The arrange-

ment will apply to the examinations held in May next.

Dr. T. Lauder Brunton, who was recently appointed to

the Thomson Lectureship in the Aberdeen Free Church College,

delivered the opening lecture on Monday, the 3rd inst. The
course will consist of ten lectures.

The University Library at Strassburg, founded after the

recent Franco-German War, numbered no less than 470,000
volumes at the end of 1878.

We are glad to see that in the second number of the Uni-

versity College of Wales Magazine science finds a corner in the

shape of " Museum Notes." One of these, by Prof. Riidler,

is a brief resume of what is known of the Moa, apropos of a col-

lection of moa-bones in the College Museum.

SCIENTIFIC SERIALS
Journal of the Franklin Institute, January.—The error of

some wild statements made about the size and cost of the cable

that would be needed to convey the power of Niagara Falls

several hundred miles by electricity is here shown by Professors

Thomson and Huston, who calculate, e.g., that 1,500 to 3,oco

horse-power could be conveyed 1,000 miles (50 per cent, out of

3,000 horse-power) with a copper cable about i inch in thick-

ness. LcFS than \ inch would suffice for 500 m. For con-

sumption of i,coo,ooo horse-power a 3-inch oable would suffice.

The same authors describe a curious thermo-magnetic motor, and
an induction apparatus for reversed currents.—Dr. Henry
Morton finds the coating of the "luminous clocks " sulphide of

calcium attached with some resinous medium, and seems hopeful

that advances in this direction may by and by give us houses lit

at night by phosphorescent walls.—Mr. Huston gets some re-

markable effects (needing confirmation from repeated tests) in

subjecting iron to a continued and constantly increasing strain.

—Dr. Dudley considers toughness, rather than hardness, the

essential quality for durability of steel rails.—An automatic

machine for playing the game of tit-tat-to is described by Mr.
Freeland.

Reale Istituto Lombardo di Scienze e Lettere, vol. xi. fasc. xix.,

XX.—On some derivatives of ethyl-paraoxybenzoic aldehyde, by
S. Corbetta.—The English sanitary laws, by Dr. Zucchi.—On
the use of salts of berberine as febrifuge, and on tumours of the

spleen from malarian infection, by Dr. Zucchi.—Studies on
milk at the Pavian laboratory of cryptogamic botany, by Drs.

Pirotta and Riboni.—Value of two meteorological instruments

of Bellani, by Prof. Cantoni.—Observations on the seismic

microphone of De Rossi, by Prof. Cantoni.

Vol. xii. fasc. i.—Studies on milk (continued), by Drs.

Pirotta and Riboni.—New physio-pathological researches on
pulmonary phthisis, by Prof, de Giovanni.—First lines of intro-

duction to the study of the Italian bacteria, by S. Trevisan.

—

On modular equations, by S . Klein.—On pentahedral equations

of surfaces of the third order, by Prof. Beltrami.

Bulletin de VAcadhnie Royale de Belgique, No. II, 1878,—
Besides M. Montigny's paper on variations in the scintillation of

stars (referred to last week), this number contains a valuable

memoir by M. Fredericq on the organisation and physiology of

the poulpe (or octopus), which he studied at the laboratory of

Roscoff. The arterial blood yields a blue colouring matter (called

hcemocyanine), which corresponds somewhat to haemoglobin, but

contains copper, not iron. Both respiration and nutrition of

tissues depend on it. The heart has both accelerating and
moderating nerves. The blood pressure is considerably greater

than in cold-blooded vertebrates ; the venous system shows
rhythmic contraction ; exterior water does not mix with the
blood ; the urine contains neither urea nor uric acid, but a sub-
stance like guanine, &c. M, Fredericq localises the centres of
the respiratory movements, and gives some interesting observa-
tions on the " chromatic function."—M. Van der Mensbrugghe
finds confirmation of his theory of the variations of potential

energy of liquid surfaces, in some peoiliarities of liquid sheets,

which he accounts for on thermodynamical principles.-^M.
Lienard communicates researches on the structure of the diges-

tive apparatus of Mygales and Nephiles, and M. Longchamps
concludes his synopsis of the Gomphine>.

SOCIETIES AND ACADEMIES
London

Royal Society, January 30.—"On the Effects of Heat on
the Di-iodide of Mercury, PIgIg," by G. F. Rodwell, Science
Master, and H. M. Elder, a pupil, in Marlborough College.

The authors, in continuation of experiments of a similar

character previously communicated by one of them to the

Society, on the anomalous expansion of the iodide of silver,

have examined the iodide of mercury with a view to the detec-

tion of similar anomalies. This body is dimorphous, existing in

the form of yellow prismatic crystals, which change under
external mechanical influence, or during the process of cooling,

to brilliant scarlet octohedrons with a truncated summit. The
mass melts at 200° C. to a red-brown liquid, which volatilizes at

a slightly higher temperature. The following volumes were
determined at the temperatures given :

—

Volume. Specific Gravity

Liquid at 200' C 1*1191147 ... 5*286

Solid „ „ 1*0190453 ... 6*179

Yellow prismatic condition at

260 C
^"«>"i"u" '^M 1*0115378 ... 6-225

Red octohedral condition at 126° C. 1*0043337 ... 6*276

„ „ ,, ato°C. 1*0000000 ... 6*297

Thus the di-iodide of mercury possesses one coefficient of ex-

pansion= •0000344706 for 1° C. between 0° and 126° C, it then

undergoes a sudden expansion = "00720407 in changing from

the red octohedral to the yellow prismatic variety, while between
126° C. and the melting-point (200° C), it expands under a higher

coefficient than before = '0001002953 for 1° C.

"A Comparison of the Variations of the Diurnal Range of

Magnetic Declination as recorded at the Observatories of Kew
and Trevandrum." By Balfour Stewart, F.R.S., Professor

of Natural Philosophy in Owens College, Manchester, and
Morisabro Hiraoka.

1. Generally speaking, maximum points or risings in the

one curve must be associated with maximum points or risings in

the other, rather than with minimum points or depressions.

Indeed, the researches of Broun and others, from a different

point of view, strengthen this conclusion, which is, however,

abundantly supported by a glance at the curves themselves.

2. The oscillations of the Trevandrum curve are greater than

than those of the Kew curve.

3. In many cases where there is a want of striking likeness

between the oscillations of the two curves, there are yet notice-

able traces in the one curve corresponding to the oscillations of

the other. There are, however, a few cases where there is a

want of apparent likeness.

4. In general, though not invariably, the oscillations of the

Trevandrum curve follow rather than precede the corresponding

oscillati ons of the Kew curve.

February 6.—"Absorption of Gases by Charcoal. Part II.

On a new Series of Equivalents or Molecules." By R. Angus

Smith, Ph. D., F.R.S.
'

In the Transactions of the British Association, 1868,

Norwich, on p. 64 of the "Abstracts," there is a preliminary

notice of an investigation into the amount of certain gases

absorbed by charcoal. I made the inquiry from a belief pre-

viously expressed in a paper of which an abstract is in the

Proceedings of the Royal Society, p. 425, for 1863. I

said in that paper that the action of the gas and charcoal was on

the border hne between physics and chemistry, and that chemical

phenomena were ai» extension of the physical ; also that the

gases were absorbed by charcoal in whole volumes, the ex-

ceptions in the numbers being supposed to be mistakes. The

results given were :

—

. ^

I
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Hydrogen i

Oxygen 7'99

Carbonic oxide 6*03

Carbonic acid 22'05

Marsh-gas lo-oi

Nitrous oxide. 12*90

Sulphurous acid 36*95

Nitrogen 4'27

It was remarked that the number for nitrogen was probably

too low ; I had some belief that the charcoal retained a certain

amount which I had not been able to estimate.

For common air, the number 40-065 crept into the paper or

abstract instead of the quotient 7" 06.

I considered the numbers very remarkable, but was afraid

that they would be of little interest unless they could be brought

more easily imder the eyes of others ; my experiments were

somewhat laborious ; the exact nimibers were seldom approached

by the single ' analysis, but were wholly the result of a series of

irregular averages and apparently irregular experiments. The
cause of this was clear, as I believed, namely, the irregular

character of the charcoal with which I had to deal. The ex-

periments were forgotten, I suppose, by most men, but the late

Prof, Graham told me that he had repeated them with the

same results that I had published. I might have considered this

sufficient, but waited for time to make a still more elaborate

investigation of the subject, and to take special care with oxygen,

in the belief that, the rule being found, the rest of the inquiry

would be easy ; this was extended to nitrogen, but not by so

many experiments as with oxygen. I am now assured of a sound

foundation for inquiries, which must take their beginning from

the results here given.

It is found that charcoal absorbs gases in definite volumes, the

physical action resembling the chemical.

Calling the volume of hydrogen absorbed I, the volume of

oxygen absorbed is 8. That is, whilst hydrogen unites M-ith

eight times its weight of oxygen to constitute water, charcoal

absorbs eight times more oxygen by volume than it absorbs

hydrogen. No relation by volume has been hithertofoimd the

same as the relation by weight.

The specific gravity of oxygen being 16 times greater than
hydrogen, charcoal absorbs 8 times 16, or 128 times more oxygen
by weight than it does hydrogeiL This is equal to the specific

16^ . . ,

gravity of oxygen squared and divided by two — , orit is the

atomic weight and specific gravity multiplied into each other,

2?6
16X16, and divided by two -^^=:I28.

Nitrogen was expected to act in a similar way, but it refused.

The average number of the latest inquiry is 4*52, but the

difficulty of removing all the nitrogen from charcoal is great, and

I suppose the correct nim^iber to be 4 •66. Taking this one as

the weight absorbed, 14 X 4*66 = 65 "3, or it is — . Oxygen is a

dyad ; nitrogen a triad.

We have then carbonic acid not divided, but simply 22

squared = 484.
Time is required for full speculation, but the chemist must be

-urprised at the following :

—

Carbonic oxide 6 volumes.
Carbonic acid, CO2 6-hl6 ,, =22.
Marsh-gas, CH4 6 + 4 ,, =10.
Protoxide of nitrogen, NO 8 -h 4*66 (N) (4"9).= 12*66,

These four results belong to the early group not corroborated

lately, but so remarkably carrying out the principle of volume
in this union giving numbers the same as those of weight in

chemical union, that they scarcely require to be delayed.

I am not willing to theorise much on the results ; it is here
sufficient to make a good beginning. We appear to have the

formation of a new series of molecules made by squaring our
present chemical atoms, and by certain other divisions peculiar

to the gases themselves. Or it may be that the larger molecide
exists in the free gas, and chemical combination breaks it up.

These new and larger molecules may lead us to the imderstand-
ing of chemical combinations in organic chemistry and whenever
there is union not very firm, and may also modify some of our
opinions on atomic weights and the motion of gases.

Of course, I cannot pretend to give the result of these results
;

but as we have here the building up of a molecule by volumes,
so as to form an equivalent of physical combination analogous to

the chemical equivalent, it is impossible to avoid seeing that it

indicates the possibility of our present equivalents being made
up in a similjir manner.

I did not expect these numbers ; but I certainly, as my pre-

vious paper showed, had in full view a necessity for some
connection between physical and chemical phenomena more
decided than we possessed.

Chemical Society, February 6.—Dr. Gladstone, president,

in the chair,—This meeting was occupied by the discussion on
the processes for determining the organic purity of potable
waters, a paper read by Prof. Tidy some time since. Dr.
Frankland opened the discussion and criticised at some length
the objections urged by Prof, Tidy against his method of esti-

mating the carbon and nitrogen in a water residue by combustion.

The discussion was continued by Mr, Wanklyn, Mr. Kingzett,

Prof, Bischof, Dr, Voelcker, Mr. Grosjean, Dr, Dupre, Mr. W.
Thorp, and Dr, Hake. Prof. Tidy then briefly replied, and
the proceedings terminated, with a unanimous vote of thanks
from a crowded meeting to Prof. Tidy for his paper.

Zoological Society, February 4.—Dr. Giinther, F,R.S.,
vice-president, in the chair.—Mr. Sclater exhibited and made
remarks on a specimen of a Curassow, belonging to the Royal
Musevun of Copenhagen, which he had received from Prof. J.

Reinhardt, F.M.Z.S., for examination, and which Prof.Reinhardt

had proposed to refer to a new species {Mitua salznni).—Mr.
R, Bowdler Sharpe exhibited a series of Bnlwer's Pheasant
{Lobiophasis bulweri), from the Lawas River, N,W. Borneo,
collected by Mr, W. H, Treacher, Acting-Governor of Labuan.
The series represented every stage of plumage of this pheasant,

and conclusively proved that Z. castamicaudatus, Sharpe, was the

inomature male of L. bulweri.—A communication was read from
Prof, A, H. Garrod, F.R.S., containing some notes on certain

points in the aiiatomy of Hoatzin (Opisthocomus cristatus).—Mr,
Sclater read some notes on the breeding of the Argus Pheasant

and other Phasianidse in the Society's Gardens.—A?communication
was read from the Rev, O. P. Cambridge, C.M.Z.S., containing

the description of a new genus and species of spiders, proposed
to be called Friizia muelleri.—Mr. W. Ottley read the firs part

of a series of observations on the structure of the eye-muscles in

the mammalia.—A communication was read from Mr. Osbert
Salvin, F,R.S., on some birds transmitted by the Rev, Thomas
Powell from the Samoan Islands, amongst which were two new
species proposed to be called Pinarolestes powelli and Fregetta

mastissatna.—A communication was read from Mr, W, H. Dale
containing remarks on the use of the generic name Gouldia in

zoology.—Mr, George]A, Shaw read notes upon the habits of four

sp>ecies of Lemurs, specimens of which had been brought alive to

England in 1878, from the pro\'ince of Betsileo in Central

Madagascar.—A communication was read from Mr. F, Moore,
F,Z.S., containing descriptions of some new Asiatic diurnal lepi-

doptera,—Dr. A. Giinther, F.R.S., pointed out the characters of

a new rodent from Medellin, U.S, of Columbia, for which the

name Thrinacodus albkauda was proposed.

Linnean Society, January 16.—Mr. W, Carruthers,

F.R.S., vice-president, in the chair.—Prof. Allen Thomson
exhibited and made some remarks on a block of wood, during

the growth of which a portion of the shank-bone of an ox had
become centrally inclosed ; he also called attention to an imper-

fect frond of a palm (Chsemserops ? ) asserted to have been
discovered within a plank of rosewood.—Mr. Christy in some
observations referred to the Chalmugra tree {Gynocardia odorata),

its therapeutical properties being highly extolled, especially in

rheumatism.—Mr. J. G. Baker read a paper on the Colchicaceje

and aberrant tribes of Liliaceje. Colchicacese is the smallest ot

the three sub-orders of Liliacese, it includes 39 genera
and 153 species. Its geographical dispersion agrees completely

with true LUiaceae. In its typical form it is marked by
extrorse anthers, a septicidal capsule, and three distinct styles ;

but as 24 out of 39 genera do not possess all these three

characters in combination, but recede more or less decidedly

from the type in the direction of true Liliaceae, it seems injudicious

to follow those who have proposed to keep up Colchicacese or

Melanthaceae as a distinct natural order. Mr. Baker defines

seven tribes, Colchicese, Merendene, Veratreae, Anguillarese,

Heloniese, Uvnlariea?, and Tofieldiese. There are several

anomalous genera of the Colchicacese, for instance Hewardia,

which connects the Liliace^ with the Iridaceae. Again, there

are three aberrant tribes of Liliacese, viz., (i) Conanthers a

connecting link between Liliacese and Amaryllidace3e,(2) Liriopeoe
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(formerly Ophiogon) and (3) Gilliesiere
;
genera among the two

latter receding widely from the liliaceous type and others bridging

over the interval between the extreme form and ordinary lilies.

The author then enters into lengthened descriptions with ample
diagnosis, &c., forming in fact a valuable continuation of his

former series of monographs of the natural order of Liliaceoe.

—Messrs. G. Brook, A. P. Luff, J. E. Griffiths, C. Sharp, and

J.
Woodland, were balloted for and elected Fellows of the

Society.

Anthropological Institute, January 28.—Anniversary

Meeting.—Mr. John Evans, D.C.L., F.R.S., president, in the

chair.—The election of Mr. A. H. Keane, B.A., as a Member
v/as announced.—The following gentlemen were elected to

serve as officers and council for the year 1879. President

—

E. B. Tylor, F.R.S. Vice-Presidents — Hyde Clarke,

J. Evans, F.R.S,, Prof. Flower, F.R.S., Maj-Gen. A.

Lane Fox, F.R.S., Francis Galton, F.R.S., Prof. Rolleston,

F.R-S. Directors and Hon. Secretaries. -r-E. W. Brabrook,

F.S.A., W. L. Distant, J. E. Price, F.S.A. Treasurer—F. G.

H. Price, Esq., F.R.G.S. Council—Lt. -Col, Goodwin Austen,

J. Beddoe, F.R.S., Prof. George Busk, F.R.S., C. H. E.
Carmichael, M.A., J. Barnard Davis, Esq., F.R.S., W. Boyd
Dawkins, F.R.S., Capt. Harold Dillon, F.S.A., A. W.Franks,
Esq., F.R.S., J. Park Harrison, M.A., Prof. Huxley, F.R.S.,

A. L. Lewis, Sir J. Lubbock, Bart., M.P., R. Biddulph Martin,

F. W. Rudler, F.G.S., C. R. Des Ruffi^res, F.R.S.L., Lord
Arthur Russell, M.P., Rev. Prof. Sayce, M.R.A.S., Dr. Allen

Thomson, F.R.S., C. Staniland Wake, M. J. Walhouse,
F.R. A.S. The retiring president delivered his annual address, in

the course of which he alluded to the researches now being carried

on in the caves of Borneo by Mr. Everett (see p. 352).

Geological Society, January 22.—Henry Clifton Sorby,

F.R.S., president, in the chair.—John Edward Marr and Lieut.

Henry Tryon Wing were elected Fellows of the Society.—The
following communications were read :—On community of struc-

ture in rocks of dissimilar origin, by Frank Rutley.—Distribu-

tion of the serpentine and associated rocks, with their metallic

ores, in Newfoundland, by Alexander Murray. -,„ „^

Institution of Civil Engineers, February 11.—^Mr. W. H.
Barlow, F.R.S., vice-president, in the chair.—The following

papers were read :—On the Geelong water supply, Victoria,

Australia, by Mr. Edward Dobson, Assoc. Inst, C.E.—On the

Sandhurst Water Supply, Victoria, Australia, by Mr. Joseph
Brady, M. Inst. C.E.

Victoria (Philosophical) Institute, Februarys.—A paper
on the Torquay caves was read by Mr. J. E. Howard,
F.R.S., in which he reviewed the reports given by geologists

who had excavated and examined the various deposits in these

caves. Mr. Howard examined into the nature of these deposits

and the conditions under which they must have taken place, and
pointed out the peculiar nature of the evidence by which it was
possible to arrive at some conclusion as to the age of those

deposits. Prof. Challis, F.R.S., and others took part in the

discussion, either by sending communications to be read or by
attending to do so.

Paris

Academy of Sciences, February 3.—M. Daubree in the

chair.—The following papers were read :—Remarks on the

third reply of M. Pasteur, by M. Berthelot.—On the develop-

ment of the perturbative function, &c. (continued), by M.
Tisserand.—On the fermentation of cellulose, by M. van
Tieghem. The author gives observations on amylobacter, the

figured ferment of celliSose. It affects different plant tissues

differently ; only in the young state have aU the cells of all plants

their membranes equally dissolved by it. The results have a

physiological bearing (digestibility of cellulose from different

plants), and a palseontological (unequal chances of fossilisation

of different plants). The amylobacter first transforms soluble

starch into dextrine, then into glucose, and it is really the glucose

that ferments. It seems to be by direct contact of amylobacter

with cellulose that the latter is dissolved, not through a diastase

of cellulose acting without at a distance.—On the construction of

the international geodetic scale, by MM. Sainte-Claire Deville

and Mascart.—An account of the physical and chemical proper-

ties of the scale (of iridised platinum) prepared by Johnston and
Matthey, and of experiments to determine the coefficient of dila-

tation of a thermometric tube made of the material.—On the in-

vention of several arrangements of the heliometer, by M. De la

Gourmerie. He attributes the half objectives not to Dollond but

to Bouguer, considered the original inventor of the heliometer.

—

M. Cosson called attention to a case of fire in the laboratory of
his herbarium, arising from carbonisation of boards of flooring
exposed to hot air from an air-hole fed from a stove 4 m. off on
the floor below.—M. de Lesseps presented a fourth volume of his
"Letters, Journal, and Documents to serve for the History of the
Suez Canal." He quoted a long letter he had addressed to Mr.
Layard, vindicating the ent rprise against opposition then
offered.—M. Lalanne was elected Free Member in room of the
late M. Bienayme.—On the conditions of existence of a deter-
minate number of roots common to two given equations, by M.
Simonnet.—On some invariants of linear differential equations,
by M. Laguerre.—On the motion of a body which is displaced
and deformed while remaining homothetic with itself, by M.
Fouret.—Integration, in finite form, of three species of linear
differential equations with any coefficients, by M. Andre.—Ex-
tension of the metric system of weights and measures ; develop-
ment of concordant monetary systems in the various states of the
civilised world, by M. de Malarce. The metric system of weights
and measures is now established obligatorily in eighteen states,

with 236 '6 millions of inhabitants; it is legally optional in three
states with 75*5 millions ; and it is admitted in principle, or
partially for customs, in five states, with 343 '6 millions.—Lique
faction of siliciated hydrogen, by M. Ogier. It is liquid at
- 11° under 50 atm. ; at - 1° under 100 atm. At zero it

remains gaseous up to 150 and 200 atm.—Memoir on the deter-
mination of methylic alcohol in commercial methylenes, by MM.
Bardy and Bordet.—Influence of duration and intensity ou
luminous perception, by MM. Richet and Breguet. A weak
light, perceived distinctly when it impresses the retina some time,
becomes invisible when its duration diminishes. It may be
rendered visible anew by making it more intense, or increasing
its duration, or repeating it rapidly. Coloured lights are subject
to the same laws, and are always seen with their proper colora-

tion, whether strong or weak, long or short.—On the minute
structure of the central nervous system of decapod crustaceans,

by M. Yung.—On the Wagnerite of Bamle in Norway, and on
a retinite of Russia, by M. Pisani.—The glazed frost of January,

1879, by M. Godefroy.—On the eflfects of the same at Fontaine-
bleau, by M, Piebourg, This (somewhat rare) phenomenon did
great mischief to trees, the greatly increased weight breaking
down their branches, &c.

GoTTINGEN

Royal Academy of Sciences, November 2, 1878.—The
following, among other papers, were read :—On a propagation
of the growth-stimulus produced by fertilisation on vegetative

organs, by Herr Reinke.—Observations on the value of a
ligature of the great brain-arteries, for experimental pharmaco-
logical researches, by Herr Marme.
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THURSDAY, FEBRUARY 20, 1872

THE COAL MINE COMMISSION

MUCH misapprehension of facts, and much ignorance

of scientific principles are, it is to be feared, the

most prominent characteristics of the knowledge possessed

by most people regarding the natm-e and mode of occur-

rence of colliery explosions. Pompous platitudes about the

carelessness of the men, and windy panegyrics on the

virtues of the safety-lamp have been freely pronounced
times without number during the last two generations of

mankind. Committees on accidents in mines have met,

discussed the question, and separated ; inspectors of

mines have been appointed, stringent regulations have
been framed and enforced which bind both employer and
employed, the public have listened to the tale of woe,
have wept over the fate of the hapless miner, and have
subscribed hundreds of thousands of pounds in aid of his

widows and orphans, and yet with all this, and more
imtold, the history of the past eighteen months would
seem almost to indicate that we are as far as ever from a
true solution of this much-agitated question.

Can science, then, do nothing ? is her hand unable to

save even a moiety of the lives that are being constantly

cast away before her very eyes ? To this question, which
is very often asked, the reply is simple. Science can un-

doubtedly solve the question, but she must do it in her
own way ; she must approach it with the sap and mine of

investigation and research j she must have her own time

to do it, and above all, she requires to be encouraged.

Scientific men have, no doubt, sometimes turned their

attention to the subject without much apparent result,

but their eflforts have, as a rule, been of short duration,

and they have too often met with discouragement, active

opposition, and increduhty. We have only to point to

Dr. Birbeck's letter to the South Shields Committee
(1843) at p. 48 of their report, and to the report addressed

to the committee of the coal trade by the special com-
mittee appointed to take into consideration the report of

LyeU and Faraday on the HasweU CoUiery explosion to

exemplify what we mean. We wish we could say that

there are no examples of the same kind at the present day,

but unfortunately we are imable to do so.

Putting aside these gloomy thoughts, however, we are

rejoiced to see science so well represented on the Com-
mission just appointed to inquire into and report upon
this matter. We had always imagined it to be a purely

scientific question, having almost no relation to the art of
mining in its stricter sense. We confess that ours is not
the common view, but that, on the contrary, it is usually

supposed that if practical men, including inspectors of

mines, are unable to prevent explosions, nobody else

need try to do so. We cannot accede to such a proposi-

tion ; nay, more, we protest against it. If disasters of this

kind could be stopped by hedging round the collier and
his employei; with an impenetrable palisade of instructions

and restrictions, then we are bound to acknowledge that

the practical man with a legal turn of mind could do it

effectually. This method has been tried, however, or
rather, it is now in force, and we see its results.

The new Commissioners wUl, no doubt, seek to
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acquaint themselves to some extent with the work of
their predecessors and contemporaries ; they will also
weigh carefully the opinions that will be expressed before
them, and take account more of the facts and reasoning
that can be adduced in support of such opinions than of
the age and position of those who express them. For
example, they will not come to any conclusion regarding
the influence of fluctuations of atmospheric pressure and
temperature upon the issue of fire-damp from coal until

they have obtained a sufficiently large and well-authenti-
cated mass of information to enable them to arrive at
sound conclusions. The data which have been collected
and tabulated by Messrs. Scott and Galloway and others
are amply sufficient to show that the matter is worthy of
further careful consideration, but they do not extend over
a lengthened period of time, and we vent;u-e to say that

their weight would be greatly augmented by a further

addition of similar facts. As to the use of fire-damp indi-

cators (and by this we suppose are meant instruments for

giving notice of the occurrence of outbursts of gas), we
fear that their importance has been absurdly exaggerated
and that they are brought forward by those who know
nothing about mining. It will be for the Commissioners
to inquire, however, whether there are any mines in exist-

ence in which they could really be of any service. The
systematic observation of the air in mines may be
taken, we suppose, to apply both as to its quality

and quantity. As regards its quality, it will have
to be determined whether observations of the height

of the cap on the lamp-flame reduced to small di-

mensions, such as those described by Mr. Galloway in

the Proceedings of the Royal Society, 1876, are suflSciently

accurate and reliable, or whether it will be necessary or

expedient to bring into use some kind of instrument like

the grisoumltre, by means of which a rapid analysis of

the air can be made. As regards its quantity, on the

other hand, it may be suggested that if the velocity and
drag of the currents could be continuously recorded in a
manner siniilnr to the prebsure and temperature of the

air at the meteorological stations, a check might be kept

upon the ventilation, and changes in its efficiency could

be ascertained by a mere inspection of the curves. Im-
proved methods of rentilation and illumination are im-
portant objects. Powerful machines are now being

erected at most new collieries, but these alone cannot

prevent explosions, if we may judge by the case of Aber-

came, which was thoroughly well equipped in that respect.

The Commissioners must beware of being drawn into the

belief that some advantage can be gained by forcing the

air into the mines instead of driving it out by way of

keeping the gas in the coal, as it were, and thereby

escaping the effect of atmospheric influences. They
themselves will be able to balance the slight gain of

pressure that could be obtained in this way with the

normal pressure of gas in the coal. It will be well worth

their while, however, to consider the means that have

been suggested of late years for producing an artificial

barometric depression in the workings with the view of

extracting the gas from the open fissures, old works, and

even to some extent from the face of the coal, when
the men are out of the mine, and then sweeping it

out by admitting air freely through the downcast

shaft, and at the same time continuing to work the
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exhausting machine. As to ourselves, we thought the

idea chimerical when it was first brought under our

notice ; but after reading a pamphlet on the subject by

M. Francis Laur, of Saint- Etienne, we were forced to

change our mind. The kind of safety-lamps that ought to

be employed will form a subject of warm debate, but we
can confidently assure the Commission that if they sepa-

rate without recommending the universal adoption of

lamps that will not continue to burn in an explosive

atmosphere, and of more perfect locks than the present

ones, they will have failed to satisfy one of the most
important requirements of the time. We say this with-

out prejudice to the means that may be thought best for

examining the workings for accumulations of gas : we
refer to the lamps supplied to the common workmen.
The employment of explosive agents in getting the

mineral, and other particulars relating to mines and
mining operations include, we think, the most important

of all the questions that will come before the Commis-
sioners. What is coal-dust? and what bearing has

it on the subject ? If the presence of coal-dust is, after

all, the cause of all these great explosions, and if, as has

been once before asserted in these pages, great ex-

plosions never happen in damp or wet mines, but

always in dry ones containing coal-dust, then surely

the Commissioners would be but dallying with the

subject if they omitted to carefully weigh all the

facts that have been adduced in favour of this

hypothesis. They will have to turn to other sources,

however, than the reports of the inspectors of mines for

information ; and they might do worse than consult the

report drawn out by M. Haton de la Goupilliere of the

doings of a similar commission appointed by the French

Government in 1878, under the title of Role des Pous-

silres de Charhon, in which they will find it alluded to,

and an historical account given of the steps that have led

to our present knowledge regarding it. Otherwise the

literature of our own country is not quite so sterile in this

respect as it was three years ago ; but doubtless the

Commissioners will provide themselves with all the most
recent information.

The dangers due to the use of explosives in mines are

of three kinds : firstly, the shot may ignite an accumula-

tion of gas directly ; secondly, it may effect the same

thing indirectly by driving the flame of a safety-lamp

burning in the accumulation through the meshes of its

wire gauze cylinder ; thirdly, the sudden rush of flame

and the violent disturbance of the air caused by a blown-

out shot (that is to say, one which expels its tamping

without bi;inging down or even breaking the rock) may
raise and ignite the coal-dust in front of it, and more

especially if it is directed towards ox parallel with and

near to the floor. In the last case the^ flame has been

often known to extend to a distance of thirty, forty, and

even eighty yards from its origin, and such a disturbance

taking place under favourable conditions is quite sufficient

to initiate explosions such as those of Blantyre, Haydock^

Abercarne, and Dinas, in which close upon a thousand

lives have been lost ^within the last eighteen months.

When we add that each of these mines was very dry and

contained plenty of coal-dust, and was not known to

contain more than insignificant accumulations of fire-

damp, quite insufficient to account for a tithe of the

extent and violence of the explosions, we have said enough,
we think, to make it apparent how pressing is this matter.

Blasting operations can be safely carried out in any
mine if the shots are not fired near explosive accumula-
tions, if the lamps are of such a construction that they

cannot burn in an explosive atmosphere, and if the mine
is a damp one. It is easy enough to provide the two first

requirements, and it is obvious that by plentifully watering
the roadways we can turn a naturally dry mine into a
damp one and avoid danger such as we have described

from blasting, as well as localise explosions of fire-damp.

We have seen it stated in a footnote at p. 661 of the last

number of the Bulletin de la Societe de VIndustrie

Minerale that dusty mines, which are at the same time

well ventilated, may be watered frequently without 'ob-

taining permanent humidity. Fortunately, however, we
are in a position to point to an example which has come
under our own immediate notice, of an extensive mine
in which the workings are kept damp throughout their

whole extent by a constant application of water. In the

case to which we refer the daily output of coal is 800

tons, the temperature of the workings is between 70"

and 80° Fahr., and the amount of air passing into and
out of the mine is between 80,000 and 90,000 cubic feet

\

per minute.

' In conclusion we are eminently satisfied that science is

so well represented on the Commission ; and if its various

members will pull together like a well-balanced team, we
anticipate the happiest results from its researches and
labours.

KINGZETTS ANIMAL CHEMISTRY
Animal Chetnistryj or, The Relations of Chemistry to

Physiology and Pathology. A Ma7iual for Medical
Men and Scientific Chemists. By Charles Thomas
Kingzett, F.C.S. (London: Longmans, Green, and
Co.)

FOR many years the want of a good manual of physio-

logical chemistry or animal chemistry in the

English language has been a standing reproach to

English science. The causes of this want are not far to

seek. Physiology has not many votaries in England, and
physiological chemistry, being in interest one step farther

than physiology from the verge of medical practice, has
still fewer followers. The number of possible writers of

a text-book of animal chemistry has, therefore, been
small; and, among them, the number of men whose
capability and opportunities for such an undertaking

might justly have led them to hope for a successful issue

to their labours has, it is needless to say, been smaller

still. The qualifications to be looked for in one who
attempts the task of writing such a manual are indeed

not slight. He must be a thoroughly trained chemist

whose judgment has been much exercised in the apprecia-

tion of chemical questions; he must be a physiologist with

a sound and direct knowledge of most of the practical

methods of physiology ; he must be an anatomist who is

fairly well acquainted with the microscopic.structure of

animal tissues ; and he should have some insight, exact

if not special, into morbid processes and pathological

states. We need not wonder, then, that the labourers

have been few.
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The absence of any very recent English work of the

kind does not lighten the difficulty of \vriting one ; but

the disadvantage of this absence is not so great as it-

might at first sight seem ; for on the Continent there are

text-books which in case of need might have serv^ed as a

standard or lay-figure.

The difficulties of the task have, therefore, without a

doubt, been many ; but the task itself should not

have been hopeless or ungrateful. English workers

in physiological chemistry have at present to betake

themselves to Hoppe-Seyler, Kiihne, Gautier, Gorup-

Besanez, for the chemico-physiological facts they stand

in need of. English students have to make do the brief

sections on Animal Chemistry—admirable, but ofnecessity

imperfect and categorical—contained in the English text-

books of physiology'. Hence an English book specially

devoted to animal chemistry, if at all exhaustive, accu-

rate, and modem, would be likely to bespeak for itself a

hearty welcome, and a disposition to extenuate its short-

comings.

Such were the prospects, unfavourable and favourable,

of an attempt to fill up the book-shelf of English workers

in natural science by a manual of animal chemistry. We
turn to Mr. Kingzett's book, and, after a careful and
reiterated perusal of it, we can say that never was attempt

so rashly undertaken. We had expected a soimd, if

modest, substratum of physiological knowledge, and we
find slipshod notions and the speculations of the amateur.

We had expected apposite illustrations from pathology,

and we find, in most cases, trivial and meaningless re-

ferences to disease. We had expected a complete and
careful account of the more piu-ely chemical portions, and
we find a degree of imperfection which sends us back
with thankfulness to the chemical sections of Foster and
Hermann.
Nor is this all. The book is styled a book of animal

chemistry, and we therefore expected animal chemistry'

;

but in addition to the sections so called we find scattered

here and there reflections on life, character, and the

morals of scientific work which, even were they not mere
platitudes, would be utterly out of place in a work like

this.

These strictures may seem severe, but they would not be
wholly unexpected by any one who had read Mr. Kingzett's

preface. He says :
—" For four years I was occupied

with the practical study of subjects comprehended in the

following chapters, and during the whole of that time
there were no fluctuations in the success attending the

labours in which my services were involved It

was therefore a matter of sincere regret with me that

circumstances (which are said to be stronger then men)
ultimately necessitated the discontinuance of my connec-
tion with work which had given me so much real plea-

sure." Then follows a page or so of reflections on the

pleasure to be derived firom original investigation ; com-
parisons of the " scientist " and the " sentimentalist

;
'' and

so forth. "It ^vas natural, then," he continues, "that,
having experienced so much pleasiu-e, I should be moved
with equal regret in resigning the practical study of phy-
siological chemistry ; and in order to complete a well-

remembered but brief connection with this subject, I

determined to attempt a task which should prove of ser-

vice to scientific men, namely, to collect and systematise,

as far as could be, all the trustworthy work on record in

relation to animal chemistry, so far as it concerns the

human body." We submit that four years' practical

work at a subject like animal chemistry, be the success

of the worker never so unfluctuating, is hardly warrant

enough to undertake that which taxes the matured judg-

ment even of a master, viz., the making of a useful and
comprehensive text-book. Nor do we perceive that Mr.
Kingzett's desire to signalise his departure from the field

of chemico-physiological research adds any urgency to

the warrant. We hope to show in the sequel that this

prefetory confession on the part of the author, of prac-

tical unpreparedness for the task he had set himself to

do, is fully borne out by the internal evidence of the

book.

Mr. Kingzett does not profess to have included any

account of the practical methods of the science. This,

while it much lightens the labour of writing the book, is,

we think, doubly to be regretted ; because the book is to

be read by medical men, who are not supposed in every

case to remember chemical methods, and by scientific

chemists who cannot be expected to know, for example,

the modes of practising fistulae, or rapidly removing blood

from brains intended for analysis.

Mr. Kingzett' s haphazard preparation for his task is

weU displayed in his seeming ignorance—not of the latest,

but even of the penultimate—advances of the chemistry

of physiological processes. Thus, while treating of pep-

tones, whether in this part (p. 63) or ob p. 386, Kiihne'

s

well-known and suggestive researches on the action of

the digestive juices on proteids are inexphcably omitted ;

and nowhere, indeed, is the formation of peptones and

their relationship to the albuminous bodies attempted

systematically or adequately to be discussed. In treating

of pancreatic juice the beautiful and conclusive work of

Heidenhain on the production of the active ferment—

a

subject surely of the first chemico-physiological interest

—is not once referred to, and indeed, by implication, ig-

nored. (Cf. p. 70, where the preparation of extracts of

pancreas is briefly described without any caution being

given as to the time the pancreas should be let stand

before being used.)

The inaccuracy of the author may be illustrated by

a reference to pp. 49 and 60. There the effects of alkalis

and acids of various strengths in amylolysis and proteo-

lysis are mis-stated, and the important inferences from

the facts altogether ignored.

Let us now turn to the chapter on the blood in Part

III. Here, if anywhere in the book, we should expect

to find completeness and the traces of careful work.

On the contrary', on turning up Coagulation (p. 144)—the

much-investigated, if not best-understood, process of the

blood—we find the phenomenon itself imperfectly stated,

the retarding influence of alkaline salts described without

any quantitative conditions being given, and the theory

of A. Schmidt discussed so slovenly and unintelligently

that the important fibrin-ferment is nowhere directly

treated of, but only implied (p. 146), if, indeed, it is not

confused with paraglobulin. (See p. 146, the first para-

graph, and p. 144, the second paragraph : the various

statements taken together wiU, undoubtedly, bear such

an interpretation.)

The blood as a respiratory tissue fares no better (p.
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165). What are we to think of a manual of animal

chemistry in which the author treats of the gases of the

blood in mere general terms without reference to quantities ?

or what of one in which the author, among the spectro-

scopical properties of heemoglobin, forgets to mention the

shortening of the spectrum and the situation ofthe absorp-

tion-bands, or even the chemical method of deoxidation ?

What are we to think of the judgment of an author of

such a manual who refers only to Bert and Fernet among
those who have studied the affinity of haemoglobin for

oxygen (p. 166) ? And what of the erudition of one who
considers the following statement (p. 167) a sufficient dis-

cussion of the liberation of COg in the lungs?—"It is

easy to understand how the free carbonic acid is liberated,

but not so simple to explain the liberation of that part

previously in combination with alkaline bases. Thudi-

chum supposes that when the venous blood reaches the

small breathing cells the haemato-crystalline is partly oxi-

dised into what he calls hematic acid, and this, passing

into the serum at the same moment, decomposes the car-

bonates in the blood, setting free carbonic acid, which,

with the watery vapour, escapes through the lung tissue

into the respiratory passages."

The salts of the blood are dismissed with bare enume-

ration.

But it is in the section on Food and the oxidations

of the body (in Part II,), that the author discovers

the appalling inaccuracy of his physiology. In many
statements he seems to assign great importance to oxi-

dations occurring in the blood and even in the lungs.

Thus on p. 152 he speaks of "alcohol which must be

placed side by side with fat as a respiratory food or sub-

stance which admits of oxidation in the lungs." Again

(p. 154),
" From the fact that oxidation in the lungs is a

process of combustion and the source of muscular power,

the foods which undergo this process are termed heat-

producers ; but we shall see presently that it is by no

means clear that blood oxidation is attended directly with

the evolution of animal heat " : (he is here alluding to

certain views of a Dr. Hake to be immediately referred

to). In other parts of the book, also, the same exagger-

ated importance seems to be attached to oxidations in

the lungs and blood. Thus, at p, 321, he inclines to the

view that " the cerebro-spinal system does not generate

its own force, but derives it through the chemical

changes of the lungs." See also at p. 463, where a

similar statement is included in the chapter on " Charac-

ter." And finally, on p. 198, speaking of the seat of

production of urea, the author says that " more modern

researches tend to show that vitality consists more in the

•changes occurring in the blood, and that these changes

;.inay result in the direct production of urea."

These statements are clearly made in the spirit of

those who hold that the interior of the blood-capillaries

is the arena of oxidations, if they do not indeed take us

back to the view of Lavoisier, who considered the lungs

to be the heating-furnaces of the body. The latter view,

we need hardly say, was long ago given up: the former

is not seriously, advocated by any recent physiologist.

The lungs and the blood, like most of the organised

tissues, doubtless suffer oxidation in the performance of

their functions ; but the degree of it is unimportant as

a source of- heat compared with the universal oxidation

of other active organs. Had the author adhered
throughout to the view under the influence of which the

above statements were set down, he would at least have
escaped the charge of inconsistency. But this was
hardly possible. In the course of his reading and ex-

tracting among modern papers for the purposes of this

book, he could not but meet references, direct or implied,

to the generally received doctrine of the origin of animal
heat in the functional oxidations of tissue-cells ; and we
therefore find that, side by side with the false, the true

doctrine is taught.

But, notwithstanding that Mr. Kingzett's physiology,

even at a point which peculiarly affects the chemist, is

unsound and wavering, he yet ventures to enlarge upon

m3.tters of mere speculative interest which have but a

superficial connection with his subject. We shall quote

the author's own words at the page where the subject

is most fully dealt with, though by no means the only

page where it is to be found. We are very sorry we
cannot give the whole of it. The author is citing in his

own words—and citing with approval—the views of Dr.

Thos. G. Hake, M.D,, F.CS., which are contained in a

paper entitled "On Vital Force : its Pulmonic Origin and

the General Laws of its Metamorphoses," 1854 and

1867. "He (Dr. Hake) believes that the chemical

changes as they occur in the blood system, and com-

prised in the act of oxidation, do not result in the evolu-

tion of heat, but force, which becomes electric by the

agency of the blood corpuscles ; and it is certain

that this is perfectly consistent with what we know

of cell-life. On this hypothesis, the blood-cells form

chains and conductors for the electric current thus

generated, and this is subsequently metamorphosed

into heat at every point of the system. On reach-

ing the cerebro-spinal centres it becomes vital force

—

another name for electric force—and this becomes

eventually heat, namely, when it is transmitted to enable

the consummation of vital acts, such as sensation, muscu-

lar motion, or secretion, Faraday and Du Bois Reymond,

and hosts of other experimental inquirers, have insisted

on the identity of electrical and vital force, and the ex-

periments of Du Bois Reymond in particular, go to prove

that nerve force is only electric force manifested through

media not met with out of the living bodies." . . . "Our
author even goes further, and with consummate skill,

reasons that when this cerebro-spinal force is united in

action within the same organic medium with other forces

influencing us from without, viz., light, sound, heat, &c.,

new results are attained, and phenomena of sense and

intelligence are observed." Why, he goes on to ask

(whether the question is Mr. Kingzett's own, or only Dr.

Hake's, endorsed by Mr. Kingzett, is not clear), why, in

anaemia, does the brain lose somewhat of its intense vital

force? "Because," he answers, "the source of vital

force, viz., blood oxidation, is interfered with."

We have merely to add, before leaving this section,

that, as a matter of course, the fine investigations of

Prof. Hermann into the chemical changes in contracting

muscle, upon which so much of our knowledge of cell-

function in its chemical aspect is based, seems to have

eluded Mr. Kingzett' s eye altogether.

Part V. Mr. Kingzett heads " Chemical and Philosophi-

cal Subjects." We shall say nothing further respecting
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the chemical part ; for a treatise having the pretensions

of the book we are reviewing, it is notably incomplete.

EngUsh students and medical men who wish to inform

themselves in the chemistry, of the animal tissues will find

far more to their purpose in Prof. Gamgee's annotated

edition of Hermann, or Mr. Lea's Appendix to Foster,

than they will find in Mr. Kingzett's Manual.

The last chapter but one of the book is devoted to a

discussion of " Character." This, not being a chemical

subject and not a physiological one, we presume Mr.
Kingzett includes under the title " philosophical." Why
Mr. Kingzett should select " character " out of the multi-

tude of extraneous subjects ; why "character" should be

called specially a " philosophical " subject ; and why it

was deemed advisable to serve up scraps of philosophy at

all in a " Manual of Animal Chemistry ; " are difficulties

which at once arise in our mind as we peruse the list of

contents, and which are nowhere fully explained on closer

inspection of the book. It is true that when we come to

find that by " Character " Mr. Kingzett does not exactly

mean character, but the whole mental and moral nature

of man and its, at present, inexplicable connection with

his physical nature, the difficulties recede if they do not

diminish. They are certainly not entirely effaced. If

the pure physiologist is content for the present to leave

such subjects to the psychologist, the chemist must
recognise, when he takes them up, that he does so quite

gratuitously. But whether or not it is expedient to under-

take discussions on psychology in chemical books, it is at

least expedient, if they are undertaken, that they should

be sensible and to the purpose ; that they should not be
encumbered by commonplaces or crude analogies ; and
that they should be got over as quickly as possible.

Although it is a pity to disturb the order of Mr. Kingzett's

reflections with the scissors, only space is granted us for

a paragraph or so. They shall be neither worse nor

better than the rest ; and we strongly advise those

readers who are in search of amusement to borrow the

book and read the whole chapter.

He begins :
" Character is almost universally regarded

as something apart from the body of man himself ; some-

thing for which man is individually responsible, something

which, bom with man, is developed and cultured into

matvu-ity by education and training, be that mature state

one for evil or one for good." Mr. Kingzett does not

appear to believe this, whatever it may mean ; for he

continues by way of antithesis, " Let first causes be what

they may, and so also let us hide our face from the

infinite future and regard man as an intelligent machine,

complete, so far, in himself." This resolution having

been taken, the difficulty of justly judging men's thoughts

leads up to a magnificent simile :
" And thus man never

imderstands his fellow-man aright ; he picks out a few

crystalline threads of an individuality ; he sees a few

bright or black bands in the spectrum of his neighbour'

s

life, and without touching the colloid mass which will

not crystallise, and being blinded to those parts of the

spectrum which are not revealed {sic\ man judges his

fellow."

The characteristic of man among living animals is then

summed up in the following startling epigram :
" In short,

man is a cerebrating creature, as the cow is a ruminating

creature ;" and we immediately afterwards learn that he

cannot help cerebrating. Nor, it appears, can he help
being a genius— or the reverse—if his brain-cells are fitly

formed and he has been judiciously trained,—" and it is

quite true that brain-cells do differ in form and composi-
tion just in a similar sort of way(!) as lungs and hearts

differ."

This naturally leads to the question of moral responsi-

bility, and the difficulty of the materialist is thus stated

:

" Man, the result \i.e., * of a predetermining influence hi

the very foetus '], steps on to the platform of life in some
measure at least an automaton. He is bom of others,

and finds himself with a head upon his shoulders, but the

quantity and quality of brain-matter in the head is not

ordained of himself. He may be a genius ; but, horror !

he may prove a fool !

"

We then reach what appears to be \ike'raison[d'etre of

the chapter, viz., a conclusion which however nowise

follows from any premisses before stated :
" Thus even

mundane chemical science has a part to play in the role

of what poor mortals call their souls j it has something to

do with every poeism {sic) originating in the mind of the

poet, with every transcendent hope of the philosopher,

with the logic of a Mill, and the teeming intelligence of

aU." .. :.
Mr. Kingzett is then arrested by the thought that all

the body, brain-cells included, are elaborated from food

—

a thought which leads him to exclaim, " Eat, drink, and

be merry, for verily that which we eat and drink takes

part in that with which we think !"'

This is Mr. Kingzett's treatment of "character'' as a
philosophical subject ! We can only say, as Dryden once

said in a criticism of a play of Elkanah Settle's, " I am
mistaken if nonsense is not here pretty thick sown."

We challenge any one to find us five such pages of silly

reflection and irrelevant twaddle in any other seriously-

intended work.

At the end of the book there is an " Index of

Authorities Quoted"—not, of course, the Index of tTw*

bont- Ttu^ing «iJ the K'o, wcnnaMr. Kingzett's own

name, and under it we discover that Mr. Kingzett is an

"authority" on Character—the reference to the- book

being to p. 462, the very chapter we are discussing. As

it nowhere appears that Mr. Kingzett has, in other places,

treated of this subject, we have the happily rare spectacle

of an author endeavouring to take time and the critics by

the forelock by writing himself down an " authority " ere

he knows his book will live. Sure self-complacency never

touched a loftier pinnacle !

After this, a good anti-climax might have been regarded

as hopeless ; but Mr. Kingzett has achieved one. He

closes his book with a list of " Suggested Matters for

Research," in the hope and belief (as he tells us in his

preface) that they may be a guide to the "scientific

chemist." The "scientific chemist," if he has but a

smattering of physiology, will know how to shrug the

shoulder at such puerile, general, and useless suggestions

as the following :

—

. ;_^

" (i) The chemical composition and formula of ptyaline;

its chemical relationship to albumin ; a proper explana-

tion of its ferment-power, and a better study of its general

nature." • • \a«
"

(7) An explanation of the oft-recurring deposition 6i

I biliary matters near the pyloric end of the stomach.



362 NATURE [Feb. 20, 1879

"(18) The complete composition of lymph, chyle, and
blood."

"(19) Particular studies of the blood-corpus :le3."

"(40) Prolonged studies of the physics of the body
directed particularly to work out the history of the force

generated in blood oxidation."

OUR BOOK SHELF
The Patentee's Manual. By James Johnson and J.

Henry Johnson. Fourth Edition. (London : Long-
mans and Co., 1879.)

The law relating to letters-patent for inventions, as at

present administered, has been the growth of one short

sentence in a declaratory statute passed in the twenty-first

year of the reign of James \. (a.d. 1623), by which the
Crown was restrained from making extravagant or

oppressive grants of monopolies. The history or details

of patent cases may often form an interesting subject of

inquiry for the scientific reader; for although men of

the highest intellect may be content with the discovery of
general laws, and may leave their useful application and
development to the crowd of humbler followers whose
only power consists in the exercise of mechanical inge-

nuity, yet it cannot be denied that the successive steps

which have been made in the steam-engine, in the electric

telegraph, in machinery for spinning, weaving, or sewing,
for manufacturing paper, or for printing a newspaper, may
each in turn afford matter of considerable interest to a
philosopher whose imagination is wearied with an endea-
vour to trace the fantastic excursions of a molecule, or to

carry his dynamical laws into new and unexplored
regions.

A book which shows the manner in which the property
in inventions is dealt with in our Courts, and which, in

order to accomplish its object, must of necessity review
the various cases in an historical and logical order,

affords, in a small compass, an epitome of much valuable

learning. It is remarkable that the first patent case of

any importance involved the validity of Arkvvright's

invention of machinery for drawing out and spinning
cotton (a.d. 1785), while the second occurred ten years

later, and related to the.invention of the separate condenser
«<: o ctpam-engine by James Watt. Since that period a
number of distmct steps in lUc useful appiii,ation of pkyciral
or mechanical laws have successively passed the ordeal of
judicial inquiry, and those who take up the volume before
us will find a reference to such matters as Wheatstone's
telegraph, the hot blast for smelting iron, the interlocking
of railway points and signals, the operation of currents
of air between the grinding surfaces of mill-stones, the
combing of wool, the laying of submarine telegraph-
wires, &c., and so on in a list which appears almost
interminable.

But although the variety of subject-matter may be
great, the principles which govern the cases are few and
easily comprehended, and, in reading the statements of
principles laid down by Chief Justice Tindal and other
judges who have moulded our patent law into a coherent
form, the thought may arise that the purely scientific

writer who is composing his manual for the use of students
might with advantage borrow something of power of style
and of clear logical exposition from the lawyer, who is

popularly believed to be tied down and hampered by the
jargon of technical phraseology.
The book now under notice has already passed through

three editions, and the authors have enlarged it by the
interpolation of recent cases, as well as by the addition of
new chapters. It is not within the scope of this journal
to examine such a treatise from a strictly legal point of
view, but we should describe it as exhibiting abundant
evidence of being the work of writers who are practically
engaged in professional pursuits. One important appendix

consists of a digest of the patent laws in force in foreign
countries, and in the body of the work there is a chapter
on the ''oppositions to the grant of patents," which
suggests many melancholy thoughts to the sanguine
inventor, and leads one to hope that some improvement
of the enactment of 1852 will be conceded at an early

period. In conclusion we have only to say that the book
has fairly earned the circulation which has carried it to a
fourth edition.

T. M. G.

A Manual of the Carbon Process of Photography, S^c.
By Dr. Paul E. Liesegang. Translated from the
German by R. B. Marston. With Illustrations.

(London : Sampson Low, Marston, Searle, and Riving-
ton.)

When, forty years ago, Mungo Ponton discovered that a
sheet of paper, moistened with a solution of potassium
dichromate, became darker when exposed to the rays of

the sun, he made the first of a series of experiments
which have led to the discovery of a method of rendering
photographic pictures as permanent as engravings made
in printing ink, though the completion of the work to a

point at which it could fairly be said to be capable of

competing with the well-known silver chloride print was
not made till nearly thirty years afterwards, when Swan,
by an admirable series of inventions, made it a practical

means of producing prints.

In the history of the long struggle with nature which
has produced so great a result ever}^ Englishman has
reason to be proud, for it may be fairly said that

the world owes the process from first to last to

English workers. The process is now worked on
an immense scale in this country by the Autotype
Company and others, while another branch of the

same stem has developed into the well-known Woodbury-
type system of press-printing. Notwithstanding, how-
ever, the success of the process in its original home,
we are somewhat deficient in connected accounts of

it, most of the English publications on the matter

being, like the autotype manual, confined to working
details of the methods in use. We therefore welcome Dr.
Liesegang' s work as attempting something more than

this, and presenting what is really a most interesting

account of the whole subject, interesting, indeed, to any
one who has a taste for well-written scientific technology,
and apart from its value as a manual for actual working
details. In one respect, indeed, the carbon process has
all through been singularly fortunate. It seems, from the
first, to have fallen into competent scientific hands, and
to have escaped the dreary round of mess and muddle
experimenting which is so characteristic of the history

of the collodion negative processes, and which reminds one
of nothing so strongly as of the story ascribing the inven-
tion of a certain process for the purification of sewage to its

inventor going into a laboratory and taking down bottles

at random, to the number of some half dozen, adding
their contents to a sample of sewage, and patenting the

mixture. From this misfortune the carbon process has
been free, and Dr. Liesegang has been able to make its

history instructive and interesting ; he has given clear

and precise accounts of the processes in use, and we note

that he has kept well up with the latest improvements,
while the illustrations are well and clearly cut. The popu-
larity of the work in Germany has caused no less than

six editions to be demanded.
It would be unfair to close this notice without a word

of praise to the translator, who, in a modest note, states

that his share of the work was done in leisure hours.

We can only wish that he will continue, as he has begun,
to introduce sterling foreign technical works to the public

in as vigorous and correct English as that in which he

i

has dressed Dr. Liesegang's little book.
R. J. F.
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LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsible for opinions expressed

by his correspondinis. Neither can he undertake to return, or

to correspond with the writers of, rejected manuscripts. No
notice is taken of anonymous communications.

[ TTie Editor urgently requests correspondents to keep their letters as

short as possible. The pressure on his space is so great that it

is impossible otherwise to ensure the appearance even ef com-

munications containing interesting and novel facts.'\

The Gulf-Weed {Sargassum bacciferum) a Means of Migra-
tion for Fishes and Marine Invertebrates

Owing to the October number of Nature having been mis-

laid, I have not had an opportunity until lately of seeing Mrs.

Merrifield's remarks upon Gulf-weed which appear in vol. xviii.

p. 708, where the Bermudas are alluded to as a locality where this

species grows in situ.

Having during my several visits to those islands of late years

paid some attention to the Sargassum and its inhabitants, per-

haps the few facts I am in possession of may prove interesting to

botanists, and those who study the geographical distribution of

marine animals.

The Bermudas, being situate within that somewhat circular

area of the North Atlantic, formed by the currents of the Gulf
Stream, the North African, and equatorial currents, within which
exists that vast acctmiulation of weed known from the time of

Colmnbus to the present day as the " Sargasso Sea," afford excel-

lent opportunities for studying the plant in its floating condition,

and also adherent in its natural state to the reef. During the

winter months the prevailing gales, which are generally from
south-east to south-west, bring to the islands large fields, as well

as isolated patches, of the Gulf-weed, which prove a great boon
to Bermudan farmers, who, but for this ocean waif, would often

be minus manure sufficient to raise their root-crops with. To
an observer a field of weed coming in from sea presents a

somewhat variegated surface as regards colour, the major por-

tion of it being of a dark brown, interspersed with spots and
patches of light yellow. On closer inspection, these masses of

Boating weed are found to be inhabited by various species of

jjelagic and littoral crustaceans, particularly a small light brown
[crab, having a blotch of white on the carapace. Here and
there the eye rests on a little pearly-white object, the well-

Iknown shell of that almost unknown cephalopod, Spirula prO'

\totypus, of Peron. The pretty purple shell of lanthina cem-
Imunis is also to be seen, as are the singular forms of those truly

'oceanic acalephs, Valella communis and Physalia pelaqica, which
occasionally occur in large numbers, as they did dining a heavy
southerly gale on April 16, 186 1, when countless myriads were
literally wrecked upon the shores, together with the shells and
rafts of lanthinK. About the margins of these floating fields,

iwhich are of some depth, may be seen various species of fishes,

pnost of which have, no doubt, accompanied the fields, and lived

them, as game would do in a preserve where food and shelter

re found. There is one species of fish which, above aU others,

seems to belong to the Sargassum, viz., the Marbled Angler
\{Antannarius marmoratus), which, from its peculiar arm-like

Ectorals, is specially fitted to rest upon the weed. Here it

ikes its wonderful nest amidst the mass, suspended by means
Df those silk-like fibres, which prove amply strong enough to

iipport the large bunches of eggs, which hang like grape
Idusters within their orbicular case. These nests are occa-
sionally to be found, but cannot be considered common ; and
|only a few have been obtained from the weed on the Bermudan

lore.

There is hardly a doubt that it is from this fish-preserve in

Imid-Atlantic that those tropical and semi-tropical forms which

I
occur incidentally at the Bermudas, Azores, Canaries, Madeira,
and also on the east coast of America, come, for I have fre-

iquently obtained from these masses of gulf-weed, species which
re not recognised as Bermudan, and would probably never have
"sited the island waters unless under the friendly shelter of the

Iweed. Moreover, I have observed even in heavy storms that the
never breaks throughout these floating fields, but although

leaving and swelling to the usual height, remains unruffled just as
lif oil floated on the surface. This absence of disturbance would
|of itself conmiend the field of weed to the fishes ; but when we

insider other suitable adjuncts, such as supply of food, and
shelter from enemies, we cannot fail to realise the excellent
leans of migration which this common possession affords, not
»nly to fishes, but to all kinds of those lower invertebrate forms.

many of which have most certainly been brought to the shores of
the Bermudas by this means. The isolated patches of weed,
which follow the course of the Gulf Stream, and become broken
into lesser fragments, are also accompanied by those tropical and
semi-tropical fishes which are found almost every summer on the

coast of Nova Scotia, and even as far north as Newfoundland ;

and it is evident that without some such agency we could never
account for the abundance of certain southern pelagic fishes

which annually occur in our high latitude.

In regard to the original habitat of S. btuciferum, as also the

origin of that vast mass of floating weed which exists in mid-
Atlantic, and is wholly composed ot this species, I fear we must
await further oceanic exploration. Although I am well aware
that it grows in certain places on the Bermuda shores, those

shores, even if they were wholly clothed with it, could not supply

a tithe of the material which forms the vast accumulation of the

weed existing in the Sargasso Sea. As to tke allusion in Mrs.
Merrifield's paper (quoting Agardh), made concerning the

S. bacciferum being an inhabitant of the banks of Newfound-
land, and other parts of the coast of north-cast America, I can

safely say that it is wholly unknown on this coast, save occa-

sional sprays, which are brought north by the Gulf Stream, as

are the fishes I have before alluded to.

^ Halifax, Nova Scotia, January 25 J. Matthew Jones

The Highest Tide on Record

In Lyell's "Principles of Geology," tenth edition, 1867,

vol. i. p. 494, occurs a statement, given on the authority of

Admiral Sir F. Beaufort, to the eflfect that the tides at Chepstow
on the Wye sometimes rise to 69 and even to 72 feet. The
statement is familiar to all who have read Lyell's work. If it

be correct then this tide of 72 feet at Chepstow is apparently the

greatest in the world, that in the Bay of Fundy being given as

70 feet in the extreme. I can find no authority for a tide so

great as 72 feet at Chepstow other than that above cited. The
old "Bristol Channel Pilot" books of 1821 and 1839 say

nothing of the matter, as I am informed by Capt Tizard, R.N.,
and the latest published " Pilot " gives 56 feet as the extreme

rise of tide at Chepstow. There is thus no official knowledge
of so high a tide as 72 feet, and I can find no published account

of Admiral Sir F. Beaufort's observations ; Sir C. Lyell refers

to none such.

I should be extremely obliged to any reader of Nature who
can refer me to any certain record of exceptionally high tides at

Chepstow and confirmation of Sir C. Lyell's statement. There
seems to be some uncertainty as to whether the highest tides on
record occur in the British Islands or not.

Exeter College, Oxford H. N. MoSELEY

The Glacial Period and Geographical Distribution

Prof. Asa Gray, in his very interesting lecture on the dis-

tribution of the forest trees of the northern temperate region

(Nature, vol. xix. p. 327), after pointiiig out the remarkable
differences that exist between the forests of the eastern and
western sides both of North America and the Old World, sug-

gests that the great poverty of the European as compared with
the Japan-Manchurian region in this respect was caused by the

Mediterranean cutting off the retreat of the flora which then
occupied Europe, as it retired, at the approach of the glacial

epoch, before the ice from the north. This explanation derives

considerable support from some other facts in geographical dis-

tribution. The most characteristic Alpine and Arctic butterflies

of the Palaearctic region belong to the three genera, Parnassius,

Chionobas, and Erebia. Of Parnassius, Dr. Staudinger, in his

latest catalogue (1871) enumerates [fourteen Palsearctic species,

of which three occur in North and Central Europe, ranging as

far south as the Balkans, but always in or near high lands,

about a dozen occur in temperate Asia, ranging as far east as

the Amur, and probably as many in North America, where they

also are truly Alpine butterflies. Of Chionobas one species {C.

aello, confined to the Alps) occurs in Central Europe, whilst six

or seven others range from Lapland over Russia and Siberia,

Mongolia, &c., to the Amur, and there are numerous species

in Arctic and Alpine North America. Of Erebia there are forty-

five Palsearctic species enumerated by Staudinger, and of these

no less than twenty-five occur in the central Alpine chains of

Europe. The genus likewise ranges all over temperate Asia,

going as far south as the Himalayas and Moupin, and in North
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America is represented by a dozen or more species. Now,
though an Erebia (E, Tyndarus, var.) occurs as far south in

Europe as the Sierra Nevada, not a single species of any ©f these

three genera occurs in North Africa, although the Atlas Moun-
tains would seem eminently well suited for such Alpine insects.

In this case, then, it seems clear that the same cause—the barrier

of the Mediterranean—which in the case of the miocene flora

of Europe prevented any further retreat south, has operated to

prevent any similar southerly spread amongst the victorious

invaders from the north which pressed on the retiring host.

With regard to the general similarity in facies and richness

between the East American and East Asiatic tree-flora, certain

facts pointing in the same direction will at once occur to the

zoologist. Thus the Menopomas of the Ohio and Alleghany have
their only near relations in the gigantic Sieboldias of north-east

Asia, one species of these occurring in Japan, the other being one
of Pere David's discoveries in Moupin, Similarly with the
genus Polyodon amongst ganoids. Only two species of this genus
are at present , known, P. folium, inhabiting the Mississippi,

P. gladius the Yang-tse-kiang. The recent discovery of at

least two species of Scaphi rhynchus in Turkestan makes it

pirobable that ere long species of that Americo-Asian genus will

be found in the Chinese rivers as well. The parallelism in the
case of the salamanders is particularly interesting, when one
remembers the celebrated Andrias Scheuchzeri of the Qiningen
beds, and it tends to favour the view that at that time practical
identity in the forms of animals and plants reigned throughout
the northern temperate zone. W. A. Forbes

Cambridge, February 14

P.S.—The reported discovery (Nature, vol. xix. p. 351) of
a true alligator in the Yang-tse-kiang, will, if confirmed, add a
sdU more r^navkai>le case tO' those mentioned above.

ii vviv
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This theory being accepted, for an explanation of the aberra-

tion in question we have only to suppose some shght physical

alteration in the contents of the cochlea, which would cause the

sound wave to strike or afifect the wTong portion of the lamina

spiralis, and thus a false impression would be carried to the

brain. Urban Pritchard

Now attention is drawn to the above allowme to give another

experience.

On two separate occasions while playing the English concertina,

and more particularly when single notes or simple chords were
struck, I noticed that each was followed by a loud and distinct

note an octave lower which appeared to be that of its funda-

mental tone. The musical tones of the voice of any person
addressing me, also, had their deeper reverberations in a similar

manner, these being numerous and of rapid succession j the con-

fusion arising was very like that which is heard in a hall unsuit-

ably constructed for sound.
The nuisance, for such it amoimted to, I was troubled with

for a couple of days each visitation, the abnormal state of hear-

ing being peculiar to the left ear only. John Harsier
Wick, near Anmdel

i*. Intellect in Brutes

The following case will perhaps interest those who believe
that the reasoning faculty in man and animals differs in degree
only, and is essentially the same in kind. Some years ago a
plumber told me that he had, on several occasions, been called

in to examine into the cause of leakage of water-pipes imder
the flooring of houses, and had found that the rats had gnawed
a hole in the leaden pipe to obtain water, and that great numbers
of them had made it a common drinking-place, as evidenced by
the quantity of dung lying about. The plumber brought me a
piece of leaden pipe, about J inch in diameter and \ inch in thick-

ness, penetrated in two places, taken by himself from a house
on Haverstock HiU. There are the marks of the incisors on the
lead, as clear as an engraving ; and a few hairs and two or three

of the rats' vibrissae have been pinched into the metal in the act

of gnawing it. This crucial proof of brute intelligence—a rat

will not drink foul water—interested me so much, that I ven-
tured to send an account of it to Dr. Chas. Darwin, asking his

opinion on the means by which the rats ascertained the presence
of water in the pipe. To this he replied : "I cannot doubt
about animals reasoning in a practical fashion. The case of
rats is very curious. Do not they hear the water trickling?"
It may be conceded that this explanation is the most probable,
and if it be the true one we have an example of an animal
using his senses to obtain the data for a process of icasunlng,

leading to conclusions about which he is so certain that he will

go to the trouble of cutting through a considerable thickness of

lead. Ob^-iously man could do no more under the same con-

ditions, Arthur Nicols

OUR ASTRONOMICAL COLUMN
The Companion of Algol.—There are grounds for

suspecting that the light of the small star about 80" distant

from Algol in the S.P. quadrant is also variable.

Schroter in his letter to Bode, wherein he first drew
attention to this object, mentions that he detected it with
a 7-feet reflector on October 12, 1787, and although small
it was distinctly seen. Soon afterwards he estimated its

distance from Algol at i' 30". On April 9, 1788, the star

was not to be found, and he therefore concluded that it

must be variable. In 1792, when he was in possession of
a 13-feet reflector, which he describes as the most power-
ful instrument then available in Germany, he re-examined
the vicinity of Algol, and on March 9 saw the companion
much brighter than before, and compares its distinctness
in the larger telescope with its faintness in the smaller
one with which he had discovered it. But on April 5, in
a state of atmosphere at least as favourable as on March 9,
with the same instrument and magnifying power, not the
slightest trace of the companion could be perceived ; on
increasing the power to 370, with the utmost straining of
the eye, the faintest glimmering was now and then sus-
pected in its position. Schroter then, in this second com-

munication to Bode, expresses himself more confidently
as to the variability of the small star.

In the early part of the year 1874 the writer of these
lines made several ineffectual attempts to observe the
companion, using various powers on a 7-inch refractor

;

though the skies were favourable enough, nothing could
be glimpsed in its place. It was not therefore without
surprise that upon re-examining the vicinity under similar
conditions on September 9 of the same year, the com-
panion w^as caught at once, and seen with great distinct-

ness. It was measured with Mr. J. G. Barclay's lo-inch
refractor at Leyton, by Mr. Talmage, on October 2 fol-

lowing, when the angle was found to be i94°'4 and the
distance 79" "02

; the magnitude was estimated 11 -12. An
observation by Smyth in 1835 is recorded, but his distance

is much too small ; it is not stated whether he found the
companion himself or whether his knowledge of its exist-

ence was due to Schroter's communications to Bode. It

does not occur amongst the objects in the " Bedford
Cycle," which were re-measured by Secchi.

While upon the subject of variable stars we may ju^
mention that t Andromedae, to w-hich attention is directed
in the last number of the Monthly Notices of the Royal
Astronomical Society as "a new variable star," is no
novelty : we referred to the star as almost certainly

entitled to insertion in the catalogues of such objects, fouc.

years since (NATURE, vol. xi. p. 308).

"A MISSING Star."—From a letter addressed by Prof.

C. H. F. Peters, Director of the Observatorj-, Clinton,
New York, to the Superintendent of the Naval Observa
tor>', Washington, which Admiral Rodgers has communi-
cated to the Astronomische Nachrichten (No. 2240), it

appears that he has strangely misinterpreted a note with
the above heading, which was lately printed in this

column. We referred to an object observed at Wash-
ington, with Hygeia in 1850, and afterwards sought for at

that observatory and elsewhere on the assumption that it

might possibly have been a trans-Neptunian planet, and
in view of the failure of a careful search on this hypothesis,

we remarked : "the only likely explanation appears to be
that there was a variable star in this position, anjl *Vt*'

the observations in right ascension wpi-»» d-iiected vath

greater error than might b*» ^-^ected, considermg that

on two of thf -iaj-c or observation several comparisons

were made." Prof. Peters, however, explains the diffi--

culty by referring several transits to the first instead of to

the second wire of the movable plate of the micrometer

employed, in w^hich case the star is identified with

Lalande 36613, and Prof. Hall has found, on examining

the original observing-books, that Mr. Ferguson had
altered several correct observations to correspond with

erroneous ones, and Admiral Rodgers accepts the expla-

nation as satisfactor>\ But Prof. Peters is alarmed about

the matter now that Nature " stirs it up again," and
writes to the Superintendent of the Washington Obser-

vatory "in order that nobody thereby might be in-

duced to spend months and years upon a renewed

search," and to "stop any further perpetuation of

the credence, that a trans-Neptunian planet is re-

vealed by the Washington Observations." It will

be seen that our suggestion was that a variable star

might exist in the observed position, and was in no way
connected with a renewed search for a trans-Neptunian

planet. Prof. Peters must entertain rather odd notions

as to the probable knowledge of his astronomical con-

freres respecting the contents of the ecliptical region of

the sky, if he believes that any one would be induced, by

remarks that we might offer, to undertake in these days a

search for a distant planet close to the ecliptic amongst

stars of the ninth magnitude !

Comet 1871 V.—Dr. B. A. Gould, with his usual

energy-, has secured an excellent series of post-perihelion

places of the comet discovered by Dr. Tempel on

November 3, 1871, which in a fortnight's time sank below
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the European horizon. The discussion of these observa-

tions in conjunction with those made in the northern

hemisphere, will lead to a much more precise knowledge
of the orbit than we hare at present.

Olbers' Comet of 1815.—In a recent note upon this

comet it should have been stated that, acting upon the

wish expressed by Olbers at the time, Triesnecker printed

his observed differences of right ascension and declina-

tion between the comet and comparison-stars in Zeitschrift

fur Astronomte, voL ii. The Vienna observations, there-

fore, admit of a new reduction, in addition to those pre-

viously named.

DIURNAL OSCILLATIONS OF THE
BAROMETER

IN the "Meteorological Notes" which appeared in

Nature, vol. xviii. p. 198,' some interesting results

are referred to, which show marked differences in the
diurnal variations of the barometer at places quite near
to each other, as Greenwich, Kew, Oxford. It is remarked
especially that the forenoon maximum in the months of

May to July occurs near 9 A.M. at Greenwich, and near
8 A.M. at Kew; while at Falmouth and Valentia it is

delayed to 11 a.m., or noon, and occurs in June as late as
2 P.M. at Helder.
Having made several investigations relatively to these

questions (which I have not been able to publish as yet
in detail), I think it may not be without advantage to give
at present conclusions relating to the results above
noticed.

It is obvious that it is of the highest importance with
relation to the research as to the cause or causes of the
remarkable semi-diurnal oscillations of the barometer,
that we should have only real variations of atmospheric
pressure to deal with, and not instrumental irregularities

;

and that, if there is any part of the mean diurnal varia-

tions which is due to local causes, we should be able to

separate that part from any other which may be due to

S«-'*r-"^ '^r cosmic causes.
When It is ,<»rr,<^rnbered that the range of the mean

diurnal variation with us 13 fr«m two to three hundredths
of an inch of mercury, and that the epuckc of maximum
or minimum may be shifted an hour by a difference of
one or two thousandths of an inch, it will be seen how
essential it is that the instruments, the observations, and
the corrections shall be the best, in order to be sure that
we have real variations of atmospheric pressure before
us.

In order to obtain the best possible results, my investi-
gations have been limited to observations made in first-

class observatories with standard instruments. From
observations made during several years at Makerstoun,
Dublin, Greenwich, and Brussels, I have sought by the
harmonic analysis the functions of sines which represent
them most accurately. I give here the equations for the
means of the three months in question—May, June, and
July. The variation, v, is in ten-thousandths of an inch
of mercury ; the origin for each of the four stations M, D,
G, and B, is mean midnight {6 = o) :

—

M, f = 56 sin (« + 3550) + 68 sin (2« + 1430) + 21 sin (3^ + 1710)
D, 1/ = 51 sin (« + 358°) + 72 sin (?« + 1440) + 25 sin (^6 + 1530)
G, i; = 63 sin (« + 3460) + 88 sin (2« + 143-) + 25 sin (3s + 1540)
B, z* = 43 sin (« + 3540) + 92 sin (2^ + 1400) + 24 sin (34 + 170°)

The terms on the right of each equation represent the
oscillations, whose superposition completes the whole
diurnal variation. We find

—

From the ist term that the epochs of the maximum
and minimum were the same within a few minutes at
M, D, and B (as shown by the arguments 355°, 358°, and
354°), differing at Greenwich from the others by about
40m.
From the 2nd term, that of the semi-diurnal oscillation.

that the epochs were the same at all the stations within a
few minutes.
From the 3rd term, that they agreed at D and G and at

M and B, those for the former being about 23m. different

from those for the latter.

When we consider the coefficients of the different terms,
which represent half the ranges of the oscillations, slight

differences are found for the ist and 3rd terms; for the
2nd the range diminishes regularly as the latitude

increases at the rate of o'ooioi inch for each degree of

latitude.

The exact agreement in the epochs of maxima and
minima and the regularity of the variation of range with
latitude in the semi-diurnal oscillation show that this oscil-

lation obeys a general law. Dr. Lamont has supposed that

the 1st term, or single oscillation, is due to variation of

temperature ; this, I believe, is not the case. When we
compare the terms for different seasons of the year, we
find that for the sante place the epochs of maximum and
minimum may vary twelve hours in the single oscillation,^

while the epochs deduced from the same term for the

temperature variations do not differ one hour. Not only

so, I have found on the South Indian Ghats that the

epochs deduced from the ist term of the barometric

equations vary seven hours in ascending 6,000 feet ;.

while those shown by the 2nd term are absolutely

constant.

For all these reasons I conclude that the semi-diurnal

oscillation of the atmospheric pressure is due to a cosmic
cause, independent of local influences, while the single

diurnal oscillation shows that part of the solar action

which is modified by atmospheric conditions yet to be
determined. The results for the four stations just given

are a few links in a long chain of facts which tend to

prove that the semi-diurnal oscillation of the barometer
is due to an action of the sun, which is repeated equally,,

twice in each day, like the solar oceanic tide.

It will be seen, I think, from the results obtained from-

the Brussels, Greenwich, Dublin, and Makerstoun obser-

vations that the differences noticed at the beginning of this

article cannot be allowed to enter as data into the domain
of meteorology without much greater study of all the cir-

cumstances on which they depend. The facts of atmo-
spheric variations are very difficult of explanation, but if

we begin to admit results which may be purely instru-

mental among these facts explanation will become
impossible.

It is a fact that the true temperature of the mercurial
columns has not always been obtained, and when we have
to discuss observations with self-registering instruments,

many sources of error, including those of temperature on
the apparatus itself, have to be cared for.' At stations

near the sea, such as Helder, Valentia, and Falmouth, we
have also to remember that in the varying height of the
partial base of the atmosphere, through the solar oceanic
tide, there is a real cause of diurnal barometric oscilla-

tion whose amount and epochs should be ascertained

and deducted before exact comparisons can be made
with observations inland. At the same time I would
remark that of the stations here considered Dublin is

near the sea, while the others are more or less distant

from it. John Allan Broun

MAROCCO AND THE ATLAS ^

THE expedition of which an account is given in this

most interesting volume was undertaken by Sir

Joseph Hooker and Mr. Ball in the spring of 1871,

and lasted a little over two months. Many causes com-
' The observations here studied at the four observatories are all made by

the eye.
» "Journal of a Tour in Marocco and the Great Atlas." By Joseph

Dalton Hooker, K.C.S.L, C.B., Pres. R. S. , Director.of the Royal Gardens,

Kew; and John Ball, F.R.S., M.R.LA. With an Appendix, including a

sketch of the Geology of Marocco, by George Maw, F.L.S. (London:
Macmillan and Co., 1878.)
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bined to hinder the publication of this journal until now,
j

that are gradually contracted to the thickness of whip
but the delay will, we feel sure, not in the least detract
from either the novelty or value of its contents.

The coast-line of the territory of Marocco extends
from the frontier line of Algeria on the Mediterranean,
along through the Straits of Gibraltar to the Atlantic

Ocean, nearly opposite to the Canary Islands. In-

land it would seem to have no absolutely well-defined
boundary-line except towards Algeria, but it is supposed
to stretch far into the Great Desert on the southern side
of the Great Atlas range. Of this great region, possibly
as large in extent as Spain, and the chief ports of which
are within a few days' steaming of Southampton, almost
nothing, if we except the 'mere coast-line, is known ; and
a journey across the dark continent itself seems easier of
accomplishment than one to the town of Tarudant, in the
southern valley of the Great Atlas.

The distance from Gibraltar to Tangiers is scarcely
thirty-five miles. The five peaks of the Beni Hassan are
seen from the Rock, yet we have no records of their having
been investigated, and when the authors earnestly desired
Sir John Drummond Hay, the British Minister Plenipo-

Argan Trees.

tentiary in Marocco, to assist them in exploring their re-

cesses, he was reluctantly obliged to pronounce against
the feasibility of any such excursion, and even when they
started for a short excursion to Cape Spartel it was con-
sidered prudent to give them an escort of two soldiers.

\Vith this excursion the botanical interest of this journal
begins. Plants of many sorts were seen and collected.

Where a little slender stream ran through some damp
meadows they were charmed by the delicate tint of a pale
blue daisy that enamelled the green turf. It was merely
a variety of the little annual daisy {Bellis annua) so
common in many parts of Southern Europe ; but the blue
tint does not seem to have been noticed elsewhere. The
botanical district to which this northern corner of Ma-
rocco belongs has been called that of the cistus and
heath. One very interesting plant to be often seen living
in the Botanical Gardens of Kew and Dublin is thus
described :

—

"The most singular of these is the Drosophyllum
lusitanicum, a plant of the sun-dew tribe, whose branched
stem bears several large yellow flowers. The numerous
slender strap-shaped root-leaves, nearly a foot in length.

cord, are beset with pellucid ruby-tipped glands, and
present a peculiarity that appears to be unique in the
vegetable kingdom. Any one who has remarked the
growth of ferns must have seen that in the young state

the leaves are rolled or curled inwards, so that in the
process of unfolding the face or upper side of the leaf,

which was at first concealed, is gradually opened and
turned to the light. A similar process occurs in many-
other plants ; but in Drosophyllum alone, so far as we
know, the young leaf is rolled or curled the reverse way,
so that the upper side of the leaf is that turned outwards.
It appears to g^ow in many parts of Southern Portugal

;

reappears on the north side of the Straits of Gibraltar
near Tarifa and Algeciras, and on the southern side
about Cape Spartel and on the hills above Tetuan, where
it commands a view of the opening of the Mediterranean,
but extends no farther eastward."
Tetuan was visited from Tangiers. The season (April

10) was scarcely far enough advanced for the flowering of
many of the sea-side plants, " but there was more than
enough to rejoice the heart of a botanist, especially one

escaping from the ghastly spring season of the
north, where, when the days g^ow longer, they
become only the more drear)-, and where the
bitter east winds parch and blast the young
leaves and blossoms that are tempted to unfold
themselves to their own destroying by the
mildness of the winter weather." At Tetuan,
Beni Hosmar was ascended. It was about
3,000 feet high, and had not been ascended
by any European since Barker Webb's time.
The season was still too little advanced, and
the botanist who will follow the travellers'

footsteps about the beginning of June is pro-
mised a much richer harvest. Ceuta, about
thirty miles from Tetuan, was next visited,

and in order to catch the steamer to Mo-
gador, our authors had to cross over to Gib-
raltar, from whence they again departed on
April 20, in the Verite, landing for a brief

moment at Casa Blanca. They were in the
port of Mogador on the 26th.

Arrangements were soon made, through the
goodness of the late Consul Carstensen, for

the excursion to the Great Atlas. Mules were
bought, the question of costume was decided^
the interpreter of the Consulate, Abraham by-

name, was lent for the trip. The necessary
escort consisted of four soldiers under the
command of a captain. The necessary dinner
at the Governor's was eaten, and about

7 A.M. on the morning of April 29 the cavalcade took
its departure from Mogador for Marocco. Instead of
following the direct road, a detour nearly at right angles
was made, to enable the botanists to gain a fuller acquaint-
ance with the great Argan Forest Their coarse was first

through a sandy soil, but as it rose and receded a little

from the coast, the tertiary calcareous rock that underlies
the sand cropped out here and there, and the first Argan
trees appeared.
" As we advanced, the trees grew larger and nearer

together, and as we approached our intended halt, at a
place called Douar Arifi, they formed a continuous
forest.

" The Argan tree is in many respects the most remark-
able plant of South Marocco ; and it attracts the more
attention as it is the only tree that commonly attains a
large size, and forms a conspicuous feature of the land-

scape in the low country near the coast. In structure and
properties it is nearly allied to the tropical genus Sider^

oxylon (Iron-wood) ; but there is enough of general re-

semblance, both in its mode of growth and its economic
uses, to the familiar olive tree of the Mediterranean
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region to make it the local representative of that plant.

Its home is the sub-littoral zone of South-western Marocco,
where it is common between the rivers Tensift and Sous.
A few scattered trees only are said to be found north of
the Tensift ; but it seems to be not infrequent in the hilly-

district between the Sous and the river of Oued Noun,
making the total length of its area about 200 miles.
Extending from near the coast for a distance of thirty
or forty miles inland, it is absolutely unknown elsewhere
in the world. The trunk always divides at a height of
eight or ten feet from the ground, and sends out numerous
spreading, nearly horizontal branches. The growth is

apparently very slow, and the trees that attain a girth of
twelve to fifteen feet are probably of great antiquity.
The minor branches and young shoots are beset with stiff

thick spines, and the leaves are like those of the olive in
shape, but of a fuller green, somewhat paler on the under
side. Unlike the olive, the wood is of extreme hardness,
and seemingly indestructible by insects, as we saw no
example of a hollow trunk. The fruit, much like a large
olive in appearance, but varying much in size and shape,
is greedily devoured by goats, sheep, camels, and cows,
but refused by horses and mules ; its hard kernel furnishes
the oil which replaces that of the olive in the cookery of
South Marocco, and is so unpleasant to the unaccustomed
palate of Europeans. The annexed cut, showing an aver-
age Argan, about twenty-five feet in height, and covering
a space of sixty or seventy feet in diameter, with another,
where goats are seen feeding on the fruit, exhibits a
scene which at first much amused us, as we had not been
accustomed to consider the goat as an arboreal quadruped.
Owing to the spreading habit of the branches, which in
the older trees approach very near to the ground, no
young seedlings are seen where the trees are near together,
and but little vegetation, excepting small annuals ; but
in open places, and on the outer skirts of the forest, there
grows in abundance a peculiar species of Thyme (7".

Brottssonnetii), with broadly ovate leaves and bracts that
are coloured red or purple, and the characteristic strong
scent of that tribe. It is interesting to the botanist as an
endernic species, occupying almost exactly the same geo-
graphical area as the Argan. As we afterwards found,
it is replaced in the interior of the country by an allied,

but quite distinct, species. Its penetrating odour seems
to be noxious to moths, as the dried twigs and leaves are
much used in Mogador, and found effectual for the pre-
servation of woollen stuffs."

Stopping at Shedma, Am Oumast, Sheshaoua, Misra
ben Kara, Marocco was at last in view. From whatever
side it be approached, this city presents an imposing
appearance. The western side presented an outline
about a mile and a half in length. Massive walls some
thirty feet in height,^ with square towers at intervals of
about 170 yards, completely inclose it, and on two sides
at least it is girdled by a wide belt of gardens in which
the date palm, the olive, and fig, are conspicuous objects.
We must refer the reader to the volume for an account of
the sojourn in Marocco. Some difficulties with the
Governor were got over by the quiet determination of
Sir Joseph Hooker, whose knowledge of the Oriental
character acquired in Asia here stood him in good
service.

The outline of the Great Atlas range was quite visible
from the terraced roof of the house in Marocco occu-
pied by the travellers, though owing to the prevalence
of clouds they failed to secure a satisfactory sketch of
these. Through the kindness of Sir J. D. Hay, they are,
however, enabled to insert a copy of a drawing made in

1829 by Mr. William Prinsep, the correctness of which
they endorse. On May 8 Marocco was left for the moun-
tains. The cavalcade was a large one, consisting of
thirty-seven souls and thirty-three horses and mules.
The baggage formed a good load for nine mules. The
route lay south-east, but the upward slope became hardly

perceptible, when before sunset they were compelled to

stop for the night at the house of the Kaid of Iklesfioua,

at an elevation of about 2,400 feet over the sea. The
next morning they were off pretty early, and soon began
to ascend, often riding along hollow ways between high

banks or lofty hedges formed of tangled shrubs and
climbing plants, in which were mingled some familiar

forms with several altogether new.
" The date-palm had disappeared soon after we entered

the hills ; here, and elsewhere on our route, it seems to

be confined to the lower region, rarely attaining the level

of 3,000 feet above the sea. Its place was here supplied

by the palmetto [Chamarops hutnilis), which seldom,

forms a trunk, perhaps because it is not allowed to attain

a sufficient age. As we advanced, the vegetation con-

stantly offered a more varied and attractive aspect ; and
one of our first prizes was a new species of thynxe

{Thynms maroccam^s, Ball), somewhat like the species of

the Argan zone, but with oblong leaves and uncoloured

bracts. Of comparatively familiar forms there were
Ct'sfus monspeliemis and C. polymorphtis, the first species

of that genus that we had seen in South Marocco, the

pretty little Cleonia lusitanica, with many other Labiatae.

Of plants new to our eyes by far the most interesting was
the curious Polygala balansce. To those who know only

the milkworts of Europe and North America it must seem
strange to hear of a large shrubby Polygala, with

branches that end in a sharp point, few small leaves, so

quickly deciduous that it generally appears quite leafless,

and large flowers of a showy purple-red colour. In truth,

although there is great variety of form in this large genus,

the species which is common throughout the lower valleys

of the Great Atlas is very distinct from all its congeners.

In Arabia and South Africa there are some species form-

ing dwarf bushes with spinescent branches, but in other

respects very different. When full grown this is six or
eight feet in height ; and the round,'green, almost leafless

stems give it, when the flowers are absent, much the

appearance of Spartium Juttcetwi, the large broom of

Southern Europe.
" After riding some way up a rather steep stony track,,

we reached a grove of very fine olive trees, and our escort
came to a halt. We had reached Tasseremout. For
some time we had seen a large pile of solid masonry which
crowned the hill immediately above the olive grove. This
seemed to deserve a visit ; but, on the other hand, the
attractions of the surrounding vegetation were irresistible

to botanists. The matter was settled by Hooker pro-
ceeding to visit the castle with the Kaid, while Ball
botanised, and Maw secured living specimens of some of
the more interesting plants."

The castle of Tasseremout is one out of a large number
of similar buildings standing on the northern outworks of
the Great Atlas chain that will afford interesting matter
for inquiry to future travellers when the country becomes
more accessible, and the lessened jealousy of the natives
will make a thorough examination of them less impossible
than it would be at present. The natives vaguely attribute

their construction to Christians or Romans, the same word
conveying either meaning ; but the Jews often explain
this to mean Portuguese. The general character of these
buildings, as far as our information goes, is tolerably

uniform. The walls are of great thickness and built of

rough hewn stone : the arches are always rounded an4
the lower chambers vaulted ; and they are evidently

places of defence. There is little reason to believe that

the Portuguese, who held at one time or other most of the

Atlantic coast of Marocco, ever established a firm footing

inland, and still less that they had such a hold on South
Marocco as would be implied by the erection of a chain

of forts along the foot of the Atlas. On the other hand,
the history of Mauritania during the long period of the

decline of Rome, and preceding the Saracen conquest, is an
almost complete blaiJc, save for a few apocryphal stories.
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It is certain that the lower country was once completely

subject to Roman power and Roman institutions, and it

remains to be ascertained how far an organised government
survived the weakening of the central authority. That
the independent tribes of the Atlas may have been incon-

venient neighbours to the half-Romanised inhabitants of

the plain is more than probable, and that the forts should
have been erected to hold the former in check seems the

most likely conjecture as to their origin. Excavation,
whenever that may be practicable, will scarcely fail to tell

something of the original occupants of these buildings,

and to diminish our ignorance of a dark period of past
history.

At sunrise on April 10 (a misprint for May 10) the ther-

mometer stood at 60°, and the travellers were in the best
of spirits for undertaking the work that seemed ready cut
out for them. They would explore the fine valley that

led directly from their camp station to the heart of the
great mountain chain, up until they reached the snow

;

but here comes the exciting portion of the narrative, and
the record of how their progress was checked, how they
were forced to return, what troubles they had with their

escort, how they camped in Ait Mesan Valley, and how

Fort at Tasseremout.

from thence they stole up into the snowy regions must be
read in the journal ; no abstracts would do the narrative
justice. On the highest summit reached a snow-storm
was encountered, and the cold was intense ; a thermo-
meter carried in the pocket marked 25° F., and the height
of the Tagherot Pass was determined to be about 11,484
feet above the sea. The snow continuing, all further
advance was impossible, and they descended again into
the valley, to the Plateau of Sektana, from whence there
was a glorious view of the Atlas, which was sketched by
Mr. Ball. Amsmiz was reached about May 19 ; the posi-
tion of the town reminded them of some of the villages in
Piedmont that stand at the openings of some of the in-
terior valleys of the Alps, or still more of similar places
on the Apennines of Central and Southern Italy ; and
from It they reached the poor village of Imintelli, where
they sojourned for tivo days. From Imintelli a desperate
and fortunately successful attempt was made to climb to
the summit of Djebel Tezah.

" Hooker reached the summit about 2 p.m., and was re-
joined by Ball nearly half an hour later. Excepting some
light fleecy cumuli floating over the low country to the
north, at a lower level than the eye, the sky was cloud-

less ; but in some directions a thin haze obscured the
details of the vast panorama. Our first glance was inevi-

tably directed towards the unknown region to the south,
and there, at a distance of fifty or sixty miles, rose the
range of Anti-Atlas, showing a wavy outline, with rounded
summits, and no apparent deep depression, rising, as we
estimated, to a height of from 9,000 to 10,000 feet above
the sea. The highest portion within our range of view,
and the only part with a somewhat rugged outline, bore
a few degrees west of due south, and corresponded in

position with the Djebel Aoulouse of the French map.
A somewhat darker shade traceable at some places on
the flanks of this dimly seen range, possibly indicated
the existence of forests, or at least of shrubs covering the
slopes.

" WTien the first impulse of curiosity was partially satis-

fied, we began to take more careful note of our position,

and to study in detail a view which had been so long
denied to us. The first fact that struck us, was that the
peak on which we stood lies a considerable way north
of the watershed. The axis of the main chain, which
here subsides into undulating masses from 2,000 to 3,000
feet lower than Djebel Tezah, lay between us and the cen-

tral portion of the Sous valley, and, even if the
prevailing haze over the lower districts had not

f veiled the details, would probably have cut off
" 7^ the course of the stream and the rich tracts

3^=s that are said to fringe its banks. The higher

^^ strata of the atmosphere, above the level of
about 7,000 {t^t, were, however, delightfully

clear towards the east and west, and every
feature of whatever portion of the main chain
lay within our range was easily traced even at

distances of thirty or forty miles. An extra-
ordinary change had occurred during the three
days since we had viewed the chain from
Sektana, covered in deep snow do\vn to the
level of about 7,000 feet, and showing only a
few crest? of precipitous rock here and there
protruding. The white mantle had now com-
pletely disappeared, and only long streaks of
snow filling the depressions of the surface now
seamed the flanks of the higher mountains,
leaving the summit ridges everywhere bare.
During the ascent of the northern face of the
mountain, we had kept close to one of these
long and comparatively narrow snow-slopes
that extended through a vertical zone of over
2,000 feet, with a breadth of some 300 to 400
feet, and we now saw a still longer and wider
strip of the same character, filling a shallow

trough below us, on the east face of the pezdc. Near to
the summit, and on the ridges leading to it, not a trace
of snow was to be seen, even in the crevices of the rocks,
where it would find partial shelter from the sun.

" We now proceeded to survey the field of view, ia
order, if possible, to fix the positions of any conspicuous
summits. Looking due west, nothing approaching our
level lay between us and the dim horizon. A succession
of projecting spurs of the Atlas, dividing as many succes-
sive valleys, subsided into the plain ; the most prominent,
and that extending farthest from the main chain, being
the mountain above Seksaoua. Turning the eye a little

to the left, about west by south, we saw crowded together
many of the higher summits of the western portion of the
main range, which was here seen foreshortened, so that it

was impossible to judge of their true relative position.

The highest of these, seamed with snow, we judged to be
about twenty-five miles distant, and higher than Djebel
Tezah by 600 or 800 feet In nearly the same direction,

but only about ten miles distant, was a rugged projecting

peak, rising some 300 feet above our level, and very many
more of somewhat lower elevation were discernible in the
space between us and the more distant points. Between
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S.W., and S.S.E., the range of Anti-Atlas, rising behind

the broad Sous valley, bounded the horizon.
" At our feet, and cutting oflf from view the course of

the river Sous, the mountain mass that here forms the axis

of the main chain presented the appearance of a troubled

sea of a light ferruginous colour, declining gradually in

elevation from W. to E. At a distance of about eight

miles E.S.E. of Djebel Tezah it sinks to an estimated
height of little over 7,000 feet, at the head of the main
branch of the Oued Nfys, and offers the only apparently

easy pass over the main chain which we had yet seen.'

The rocky sunburnt flanks of the mountains were dotted

•with trees of dark foliage, doubtless some form of the

evergreen oak, up to a height of about 8,000 feet above
the sea, for the most part solitary, sometimes in clumps,

but nowhere forming a continuous forest. The numerous
feeders of the Oued Nfys had cut deep ravines in the

flanks of the mountains, and were lost to sight, except
where gleams of silver light shot upwards from the deeper
valleys amid the walnut trees that fringed their banks.

Numerous hamlets were seen, some perched upon project-

ing ridges, some lying in hollows and girdled with a belt

of emerald-green crops.

"It was impossible not to speculate on the condition of

these primitive mountaineers, who have since the dawn
of history preserved their independence. Leo Africanus,

speaking of the very district now overlooked by us, which
he calls Guzula, says that the people were in his day
molested by the predatory Arabs and by 'the lord of

Marocco ;' but they successfully resisted all encroachments,
and no attempt is now made to assert the Sultan's autho-

rity among them, or to enforce tribute. Something they

have doubtless gained in material, and still more in moral,

welfare by stubborn resistance to alien rule ; but the pros-

perity that is sometimes attained by tribes subject to the

semi-feudal rule of chiefs, and among whom intestine

feuds are rooted in immemorial tradition, is usually short-

lived.
" Our hope of getting further knowledge 'as to the

eastern extremity of the Sous valley, and the orographic

relations between the Atlas and Anti-Atlas ranges was
not to be satisfied. Djebel Tezah, as we found, stands some
way north of the axis of the chain, while the great mass
that rose over against us between E.N.E. and E.S.E.,

extending to the head of the Ait Mesan valley, sends out

massive buttresses to the south, and by these our view of

Anti-Atlas was cut off to the S.E. On one of these

western projecting buttresses we could distinguish a large

village belonging to the district of Tifinout, and standing

at an elevation of nearly 7,000 feet. Turning our eyes to

the north of true east, many of the higher summits of the

chain were seen rising above the intervening ranges, the

most distant probably belonging to the Glaoui group, east

of Tasseremout. Once more we came to the conclusion

that throughout the portion of the Great Atlas chain

visible from the city of Marocco, between the easternmost

feeders of the Oued Tensift and those of the Oued Nfys,

there are no prominent peaks notably surpassing the

average level. Many of them must surpass the limit of

13,000 feet above the sea, but it is not likely that any one

attains the level of 13,500 feet. The last object that at-

tracted our attention in the panorama, in a direction

about east by north, was an isolated mass, forming a bold

promontory on the northern side of the chain, of which a

rough outline is here given.
" When the engrossing interest of the distant view had

so far subsided as to let us pay attention to nearer objects,

we were struck by the unexpected appearance of consider-

able remains of dwellings on a platform of level ground,

only a few feet below the actual summit of the mountain.

About a dozen rude stone dwellings, all in a ruinous con-

' This is apparently the pass spoken of by Leo Africanus as leading from
near Imizmizi (Amsmiz?) to the region of Guzula (the northern branch of the

Sous valley). He says it is called Burris, that word meaning downy, because
snow frequently falls there.—See " Ramusio," vol. i. p. 17, B.

dition, with chambers sunk a couple of feet belov the
level of the ground, and the roofs fallen in, had at some
former period been here erected ; but we saw no traces of

recent occupation. It seemed most probable that they
were intended as shelter for herdsmen, who had di-iven

their flocks in summer to this lofty station.

"As we lingered on the topmost point of the mountain,
the intense silence of the scene was broken by the distant

scream of a large grey eagle that soared over our heads,

and then sailed away southward over the Sous valley,

making the deep stillness still more sensible than before."

No wonder that after the excitement of such a day,

which only ended when their quarters were reached at

half-past eight at night, the travellers let their collections

rest in the collecting boxes and portfolios for the night,

and after supper fell themselves to sleep.

Wars among the native tribes at last drove our authors

to the necessity of returning to Mogador, passing through

the wonderfully singular defile of Ain Tarsil, which is

like a trench some thirty to fifty feet wide and the same
deep, running for a length of nearly three miles. Four
days were spent on the occasion of the second visit to

Mogador, and Sir Joseph Hooker reached London with

his collections in safety on June 21.

Having in this notice exceeded the space at our dis-

posal, we can only quite incidentally allude to the very

valuable appendices to this volume, which treat of the

geography, geology, and flora of the districts visited.

Since we some years ago closed the pages of " Pal-

grave' s Personal Narrative of a Year's Journey through

Central and Eastern Arabia," we have not perused a more
delightful or instructive book of travels than this account

of a tour in Marocco. From the well-known acquire-

ments and great experience of the authors we expected

much, and we have not been disappointed. The journal is,

without doubt, especially pleasant reading to a botanist,

but the geographer will find in it much to interest him,

the politician will find in the description of the state of

things now existing in such a country material for some
serious thought, while the literary taste of every reader

will be gratified by the excellent manner in which the

narrative is written.

REORGANISATION OF THE AMERICAN
SURVEYS

A LL well-wishers of the progress of geographical and
-^ geological research will welcome the intelligence

that in the official estimates for the present year just pre-

sented to Congress the complete remodelling of the

surveys carried on by the United States has been recom-

mended to be immediately undertaken. The Report

recently made by the National Academy of Sciences, to

which attention was lately called in these pages (Nature,

vol. xix. p. 213), seems to have been adopted simpiiciter.

The Engineer Department is henceforth to be charged

with no surveys save such as may be required for military

purposes. The surveys of mensuration are to be placed

under one organisation, and a new Geological Survey of

the United States is to be instituted. Of course the

changes are at present only recommended for adoption

by the Committee on Appropriations, and there may be a

stmggle over some of the proposals. We hear indeed

that the Engineers are leaving no point in their defence

unguarded and are preparing for what is called a " heavy

fight." For their own sakes as well as for the cause of

scientific progress we cannot wish them success.
^

They object to the constitution of the Academy's Coni-

mittee on the ground that only one of the members of it

knows anything practically of surveying. And this objec-

tion will no doubt be urged with force and persistence m the

debates in Congress. But surely they can hardly expect

to throw dust in the eyes of the legislature by such a

flimsy argument. The Committee, as we formerly pointed
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out, was a thoroughly competent one. They might as

well insist that nobody is competent to pass a judgment
on poetry unless he has written an epic, or to criti-

cise fine art if he has not painted a picture, or

modelled a statue. The Bureau of Engineers has done
such admirable work and deserves such thorough respect,

that its best friends can only hope that it will not embitter
a fruitless struggle against the inevitable. We have no
fear that its scientific prestige will in the least be dimin-
ished by the projected revolution. The nature of the
change will be best understood from the following ex-
tracts from the Bill of the Committee on Appropriations,
which has been read twice and " committed to a com-
mittee of the whole House on the state of the Union and
ordered to be printed " :

—

"For the salary of the Superintendent of the Coast
and Interior Survey, 6,000 dollars : Provided, That
the present coast and geodetic survey, with supervisory
and appellate powers over the same authorised by law, is

hereby transferred from the Treasury Department to the
Department of the Interior, and shall hereafter be known
as the Coast and Interior Survey, and shall have charge
of all surveys relating to questions of position and men-
suration of the coast and interior, except the special sur-

vey necessary for geological purposes, the survey of the
northern and north-western lakes now under the direction
of the War Department, and local surveys required for

the improvement of rivers and harbours and surveys
necessary for military purposes immediately connected
with the operations of the army, in accordance with the
plan reported to Congress by the National Academy of

Sciences, under the Act of June 20, 1878, entitled *An
Act making Appropriations for Sundry Civil Expenses of
the Government for the Fiscal Year ending June 30, 1 879,
and for other purposes :

' And provided further. That
the offices of surveyors-general are hereby abolished, to

take effect on June 30, 1879; ^^d the compensa-
tion of said surveyors-general, and all employees under
them, shall cease on that day ; and the duties pertaining to
the offices of surveyors-general shall thereafter be per-
formed by the Superintendent of the Coast and Interior

Survey; and the parcelling surveys of the public lands
shall hereafter be made by employees of the Coast and
Interior Survey : Andprovidedfurther, That the rectan-
gular method with township and sectional imits shall be
retained wherever it can be appropriately and econo-
mically applied, but all surveying by contract shall be
prohibited ; and the Superintendent of the Coast and
Interior Survey is hereby authorised to adopt such addi-
tional surveying methods as he may deem most economic
and accurate ; but the surveys of mineral claims shall be
made by deputy surveyors, as now provided by law. And
such of the archives and records now in the offices of the
surveyors-general as may not be required for the office of
the Superintendent of the Coast and Interior Survey
shall be turned over to the governors of the several States
and Territories, upon the same terms and conditions and
in the same manner that the archives have heretofore
been delivered to the State authorities in States where
the public surreys have been completed and the offices

of the surveyors-general closed : And providedfurther,
That the Secretary of the Interior shall direct the archives
and records of the surveyor-general's office of any State
or Territory to be kept in the place where they are now
located, if thereby the interests of the people of said State
or Territory will be best subserved, such archives and
records to be placed under the charge of an employee of
the Coast and Interior Surrey: And providedfurther.
That hereafter siu"veys of public lands shall, at the discre-
tion of the Secretary of the Interior, be made under the
deposit system, on petition of not less than five persons
for the survey of a township ; the sum of money to be
deposited for the survey of the township shall equal the
cost of the survey at the present rates allowed for the

several classifications of the land to be surveyed, including

such sum as shall be estimated for office-work : Provided,
That the excess of any deposit over and above the
aforesaid cost shall be returned to the depositor ; and all

moneys so deposited and actually required for said

survey and office-work, for the amount of land for the
survey of which the petition is filed, shall be applicable,

either in the hands of the depositor or his assignee, to-

pay for lands to which the said depositor or others may
be entitled under the law. It shall be the duty of the

Commissioner of the Land Office to make all needful

rules and regulations necessary for carrying into effect

the detail of this law, so far as relates to the new condi-

tions established by it in reference to the public lands.

"For the salary of the Director of the Geological

Survey, which office is hereby created, who shall be
appointed by the President by and with the advice and
consent of the Senate, 6,000 dollars : Provided, That this

officer shall have the direction of the geological sur\-ey,

and the classification of the public lands and examinatioik

of the geological structure, mineral resoiu-ces, and pro-

ducts of the national domain, in accordance with the plan

reported to Congress by the National Academy of Sciences

under the act of June 20, 1878, entitled 'An Act making
Appropriations for Simdry Civil Expenses of the Govern-
ment for the Fiscal Year ending June 30, 1879, ^"^ for

other purposes ; ' and that the director and members of

the geological survey shall have no personal or private

interests in the lands or mineral wealth of the region

under survey, and shall execute no surveys or examina-
tions for private parties or corporations ; and the Geo-
logical and Geographical Survey of the Territories, and
the Geographical and Geological Survey of the Rocky
Mountain Region, under the Department of the Interior,

and the Geographical Surveys west of the looth [meri-

dian, under the War Department, are hereby discon-

tinued, to take effect on June 30, 1879 ; and all collections

of rocks, minerals, soils, fossils', and objects of natural

history', archaeology, and ethnology, made by the Coast
and Interior Survey, the Geological Survey, or by any
other parties for the Government of the United States,

when no longer needed for investigations in progress,

shall be deposited in the National Museum.
"That all laws, parts of laws, and all departmental

regulations relating or having reference to the coast and
geodetic survey now in force and effect are hereby con-
tinued in force and effect, and made applicable to the

Coast and Interior Survey until changed by competent
authority.

" For the expense of a commission on the codification

of existing laws relating to the survey and disposition of
the public domain, and for other purposes, 20,000 dollars

:

Provided, That the commission shall consist of the Com-
missioner of the General Land Office, the Superintendent

of the Coast and Interior Sur\-ey, the Director of the

United States Geological Survey, and three civilians, to

be appointed by the President, who shall receive a per

diem compensation of 10 doUars for each day while

actually engaged, and their travelling expenses ; and
neither the Commissioner of the General Land Office,

the Superintendent of the Coast and Interior Survey, nor

the Director of the United States Geological Survey^

shall receive other compensation for their services upon
said commission than their salaries, respectively, except

their travelling expenses, while engaged on said duties

;

and it shall be the duty of this commission to report to

Congress within one year from the time of its organisa-

tion : first, a codification of the present laws relating to-

the survey and disposition of the public domain ; second,

a system and standard of classification of public lands

as arable, irrigable, timber, pasturage, swamp, coal,

mineral lands, and such other classes as may be deemed
proper, having due regard to humidity of climate, supply

of water for irrigation, and other physical characteristics ;.
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third, a system of land-parcelling surveys adapted to the

economic uses of the several classes of lands ; and,

fourth, such recommendations as they may deem wise in

relation to the best method of disposing of the public

lands of the western portion of the United States to

actual settlers.

" The publications of the Coast and Interior Surrey
shall consist of the annual report of operations, such
geographic and topographic maps, and geodetic and
coast charts, and such discussions and treatises con-

nected therewith, as the superintendent shall deem of

value. The publications of the Geological Survey shall

consist of the annual report of oj>erations, geological

and economic maps illustrating the resources and classi-

fication of the lands, and reports upon general and eco-

nomic geology and palaeontology. The annual report of

operations of the Coast and Interior Survey and of the
Geological Survey shall accompany the annual report of

the Secretary of the Interior. All special memoirs and
reports of both surveys shall be issued in uniform quarto
series. The style and scale of the cartographic publica-

tions shall be determined by the head of each organisa-
tion, so as to express the scientific results in the most
effective manner. Three thousand copies of each shall

be published for scientific exchanges by the heads of the
surveys and for sale at the price of publication ; and all

literary and cartographic materials received by the heads
of the surveys in exchange shall be the property of the

United States, and form a part of the libraries of the two
organisations ; and the money resulting from the sale of

such publications shall be paid into the Treasury of the

United States."

HEINRICH GEISSLER

A YEAR since we were called upon to chronicle the

death of Ruhmkorff, whose name is so closely iden-

tified with the history of electricity. In recording the

death of Dr. Heinrich Geissler at Bonn, January 24, we
regret the loss to the world of science of an equally im-

portant and esteemed worker. He was bom in the village

of Igelshieb, in Central Germany, in the year 1814. At
an early age he mastered the art of glass-blowing—an
industry which has long flourished in his native duchy of

Sachsen-Meiningen—and for a number of years he led

the life of a German Handwerksbursch, rambling from one
place to another, accepting employment wherever it was
offered. The German University towns offered to him
the chief attraction, the preparation of the articles requi-

site for scientific research having for him a peculiar

fascination; and his wandering life finally ended in a

permanent settlement at Bonn. Here he developed

rapidly. In the treatment of glass before the blowpipe

he attained a degree of perfection hitherto unknown, and
in his day unsurpassed. Despite the disadvantages of his

early life, and the demands of his occupation, he suc-

ceeded in making rapid acquisitions in various depart-

ments of the natural sciences ; and favoured by associa-

tion with numerous leading celebrities, in physics and
chemistry, he soon attained a remarkably comprehensive
and intimate familiarity with scientific facts and principles.

The union of this knowledge with his constructive ability

andmanual accomplishments was productive ofthehappiest

results, and the past thirty years have witnessed a constant

succes sion ofnovel and ingenious devices for the furtherance

of scientific discovery, issuing from his atelier. Not only

was he able to accomplish the practical realisation of the

designs submitted to him, but in a multitude of cases,

when simply the end in view was proposed to him,

Geissler planned and produced apparatus of the most
delicate construction, and exact precision, involving a

mastery of physical laws to be expected only in one who
had devoted his life to the solution of scientific problems.
The impulse thus given by him to the march of original

investigation is not easy to measure, for his name is rarely
associated with the numerous discoveries where his fruit-

ful ideas have contributed in a greater or less degree to
the successful result. One of his earliest direct investi-

gations was in companionship with the distinguished
physicist, Pliicker, in 1852. By means of a delicate

apparatus, in which the expansion of the glass was
exactly compensated by the introduction of mercury, they
made a series of accurate observations on the expansion
of water, and established the maximum of density at
3"8°. With an equal degree of accuracy the coefficient of
expansion for i of ice between — 24° and — 7° was
established at 0*0001585, and the coefficient of expansion
for water Avhen freezing at o", was ascertained to be
0'09I95. In 1869, Geissler, in company with Vogelsang,
demonstrated in an ingenious manner the presence of

liquid carbonic acid in the cavities of topaz and quartz.

The minerals were decomposed by means of a galvanic

current, the resultant gases were collected in a vacuum,
and the presence of CO2 was shown by the electric arc.

They succeeded, likewise, in producing a precipitation in

lime-water, and established beyond doubt the character

of the liquid present. Shortly after Geissler succeeded
in changing ordinary phosphorus into the amorphous
state by the action of the electric current.

The apparatus with which Geissler' s name 'is most
popularly associated consists in the famous ttibes arranged
for the exhibition and study of the phenomena accom-
panying the electric discharge in various gases and
vapours. Their ingenious disposition has contributed

much to the progress of research on the nature of the

electric light and the condition of matter in the gaseous
state. Scarcely less important are his inventions of the

vaporimeter, the mercury air-pump, as well as the

balances, normal thermometer, and normal areometer,

and other instruments of precision devised by him, which
have rendered such incalculable service to those engaged
in exact research. A few years since the University of

Bonn rendered a fitting tribute to the varied merits of

Geissler by bestowing on him the honorary title of Doctor
of Philosophy,
The career of Geissler was in many respects similar to

that of Ruhmkorff. Both advanced from the lowest ranks

of life to positions of honour in the scientific world, both
gave, in a quiet and almost unrecognised manner, an im-

portant impulse to the cause of physical investigation,

and both have left their names as " household words " in

the nomenclature of the science to which they were so

faithfully devoted. T. H. N.

GEOGRAPHICAL NOTES
Lieut. Weyprecht informs us, with reference to his

proposed scientific expedition to Novaya Zemlya that the

statements which have appeared are very inaccurate,

nothing having as yet been decided. He and Count
Wilezek certainly intend to go there and make one year's

thorough scientific observation in some place on the

northern coast ; special attention will be given to cosmical

physics. They would prefer, however, if in other places

of the Arctic and Antarctic regions, others would make
observations simultaneous with them. Before the war

broke out they had the best hopes of seeing their pro-

posals nearly everywhere accepted, but the disturbed state

ofEurope duringthe last two years has prevented themfrom
taking further steps. In April the International Meteorolo-

gical Congress, which was to have met in 1877, will meet

in Rome. One of the questions to be decided there will

be, in what manner the Congress can contribute to the

realisation of the proposals of Count Wilezek and Lieut.

Weyprecht. On the decision come to at that meeting

will theirs mainly depend. The programme which it is

intended to carry out will be found described in NATURE,
vol. xvii. p. 29.
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The commemoration of the centenary of Cook's death

by the Paris Geographical Society on Friday seems to

have been thoroughly successful. Several addresses

were given, showing the services done by Cook to

geography, to humanity, to navigation, and to science.

M. Huber gave an account of Cook's career, showing how
he dispelled the tenacious notion of an Antarctic conti-

nent, gave England New Zealand and Australia, discovered

a multitude of islands, simplified nautical astronomy,
studied oceanic currents,the variations of the compass, and
the '' Aurora Australis," laid down principles of hygiene,

still of value, and opened new horizons to civilisation and
religion. He paid a tribute to Cook's care of his crews,
his mildness and forbearance towards the natives, his

resort to reprisals only when the interests of the expedi-

tion or the lives of his men were imperilled, his intrepidity

and inventiveness. In connection with Cook' s death, M.
Huber briefly adverted to the native account of the

tragedy, as published four years ago by M. de Varigny,

fourteen years a member of the Sandwich Islands Govern-
ment. It is in the shape of a poem on Captain Cook,
attributed to Kupa, an eye-witness of what happened. It

describes how two forests were seen gently floating on the

waters ; how Kupa and others were ordered to swim up to

them ; how they found Goords, who breathed out fire and
smoke from their nostrils and mouths, had dazzling white
skins and sparkling eyes, wore skins of various colours,

with holes in the sides, into which they plunged their

hands, and which appeared full of treasures. A god with
his thunderbolt kills Kupa's father, whereupon the other
swimmers take to flight. The priest declares that the
floating island is the war vessel of the god Lono, who,
aftermurdering his wife through jealousy, left Hawaii long
ago to explore the seas, and had now returned, according
to his promise, after six generations. He bids the natives

take them bananas, cocoa-nuts, and oranges, which are

accepted. At night Lono and his fellow-gods shoot
hissing arrows of fire at the stars, making some of them
fall into the sea. Flames of strange colours descending
from the trees of the floating islands and extraordinary
sounds alarmed the natives. Next morning Lono lands ;

is treated as a god, with sacrifices and prostrations ; but
whether from anger, or from having forgotten the lan-

guage, he makes no answer. Several of his inferior gods
seize on sacred fish destined for the altar. Others begin
pulling up the palisades surrounding the sacred inclosure,

the Morai, where the elders meet. King Kalaimano re-

monstrates, but they laugh and persist. Lono comes up,

crosses the sacred boundary, and is about to enter the
Morai. Kalaimano intercepts his progress, but Lono
rudely pushes him away. Kalaimano takes Lono up in

his arms, and, on his struggling to free himself, presses
him lightly. Lono cries out with pain. " He cries, so
he is not a god," exclaims Kalaimano, and kills him. The
other gods, who were pulling up the stakes, fly, but the
natives fall on them, and, strange to say, their blood flows
like that of mortals. Kalaimano, however, while launching
arrows from the shore is killed by the invisible fire. Thus
your fathers, concludes Kupa, saw the death in one day
of their god and their chief. In this song the two visits

of the vessels are fused into one. This confirms the story
we referred to last week, and the impression that it was
not treachery but vexation and disappointment that led to
Cook's death. Much surprise, the Times correspondent
states, was expressed in conversation at the inaction of the
London Geographical Society. In Paris not only was a
special festival organised with collections, which remained
(m view till Monday, but the Society has inserted in its

Bulletin Mr. James Jackson's catalogue of the 300 works
published in various languages relating to Cook. Dr.
Hamy referred to Cook's observation of the transit of
Venus at Tahiti, the rivalry and attacks of DalrjTnple,
and the fate of Cook's collections in being buried in an
Austrian museum. He described Cook as ranking with
Columbus and Magellan.

We understand that the forthcoming number of the
Monthly Record of Geography, published by the Royal
Geographical Society, will contain a full bibliography
and cartography of Zulu Land.

The Russian Geographical Society proposes to give its

'

great gold medal to Prof. Nordenskjold.—The Berlin
Geographical Society has given its gold medal to M.
Prjvalsky.

We hear that Capt. Henry Sengstacke, who had in-

tended to accompany Dr. Otto Finsch in his projected
scientific expedition among the islands of the Pacific,

is shortly about to proceed to Behrings Straits for the
relief of Prof. Nordenskjold. Capt Sengstacke took a
leading part in recent German Arctic expeditions, and
had but lately returned from the west coast of America.
At his special request the Council of the Royal Geo-
graphical Society have, we understand, undertaken to

furnish him with copies of the sailing directions for, and
the latest and best charts of, the part of the world which
he is now about to visit. The latest information, however,
with regard to the relief of N ordenskjold's party seems
to be contained in the following telegram received by the

Russian Government from the Governor- General of East
Siberia :

—" Irkutsk, Januar)- 28.—Sibiriakoff telegraphs

to me from Zurich that a steamer belonging to Bennett
wUl, immediately after the opening of the navigation,

proceed from San Francisco to Behrings Straits to assist

Nordenskjold. It is therefore not necessary to send a
steamer from Nicolajefsk."

At the last meeting of the Berlin Academy of Sciences
an account ^vas given of the programme of Dr. Finsch's

journey, the cost of which will be defrayed by the Hum-
boldt Fimd, and which is estimated at about 13,000
marks (650/.). Dr. Finsch wiU direct his principal atten-

tion to Polynesia, He wiU proceed to Honolulu via New
York and San Francisco ; thence he will visit the Mar-
shall and King'smill group, the Caroline, Mary Anne,
and Bonin Islands, and he intends to return via Japan,
China, and the Philippine Islands.

MOVING OF HEAVY ORDNANCE
MODELS of the poop and topgallant forecastle decks

of H.M.S. IriSy and midship main deck of H.M.S.
Dwarfy are now exhibited by T^Ir. George Fawcus at

the floating dock, North Shields, to explain how naval
ordnance can be traversed and trained round elliptical

or circular stems and parabolic bows of vessels, from side

to side amidships, or from a point blank or direct broad-
side, to a fore and aft range of barbette or over all fire

"all round" without any changing of pivots ; and how
muzzle-loading guns can be turned round to load in

board, to avoid the inconvenience of loading in front,

and thus obtain all the presumed advantages of breech-
loading ordnance.
A simple and compact mechanical motion has been

developed from the action of the trammel or ellipto-

graph, and is communicated rapidly along the diameters
or minor and major axis of an ellipse or oval, cis a shorter

road than slowly round the circumference, with a small

elliptical circuit instead of a circular segment of a larger

circle. Two moving pivots replace a single central one.

These pivots mutually assist each other to produce a

reciprocal compound lever movement, one good graceful

turn being succeeded by another, and are kept each in its

own track of two intersecting straight lined grooves, which

may be adjusted, by various angles of intersection and
varied distances of the centres apart from each other, to

obtain any imaginable curvilinear movement, so that

guns of all kinds can be worked in. less space with greater

ease of movement, and therefore with less labour and
waste of time, than has ever yet been previously effected.
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NOTES
Mr. Preece and Mr. Stroh, who have been working for the

past twelve months upon the acoustic properties of the phono-

graph, have completed their labours as far as the vowel sounds

are concerned, and their paper on the synthetic examination of

these sounds will be read before the Royal Society probably on

the 27th inst. Several new instruments of great novelty and

marvellous ingenuity will be exhibited, including a new phon-

autograph, an automatic phonograph, a compoxmd curve-tracer,

a new syren, and a new musical instrument.

We record with deep regret the death, at Luxor, in Egypt, on

the 1st inst., of Dr. C. E. Appleton, the founder and editor of

The Academy. Dr. Appleton was under forty years of age, and
had been in declining health for the past two years. His name
will be familiar to many of our readers in connection with the

Endowment of Research, on which subject he frequently wrote,

and a volimie of essays on which he edited a year or two ago.

Dr. Appleton was himself mainly a student in metaphysics, but

he clearly perceived the value of physical science, and the

immense advantages likely to accrue to its progress, to our

universities, and to the country, by the appropriation of part of
the great wealth of the universities, and of the funds of the state,

to the encouragement of original research. He laboured

earnestly to advance these views, believing that it was the

country's duty and interest to encourage the discovery of new
truths. He will be greatly missed by his many friends.

We have to record the death of Mr. Bennet Woodcroft,
F.R.S., which happened on the 7th inst. at his residence in

Brompton. Mr. Woodcroft will be best remembered in connec-

tion with the Patent Office, which he may be said to have
originated, and the working of which he so ably and zealously

superintended firom the time of its establishment down to within

the last two years. He was born at Bennet Grange, near
Sheffield, in December, 1803, and was consequently in his

seventy-seventh year when he died. Early in life he studied

science under Dalton, of Manchester, and in course of time

joined his father in his business, which was that of a Manchester
manufacturer. After a while Mr. Woodcroft came to London,
and was appointed Professor of Machinery at University College,

London, in 1847 \ ^^ ^eld that appointment until 1851, when he
resigned it. Next year witnessed the passing of the Patent Law
Amendment Act, and the then Lord Chancellor, Lord Cranworth
appointed Mr. Woodcroft as superintendent of the specifications,

for which post his great experience in patent matters especially

qualified him. He retired from office in March, 1876, and
during his administration of affairs he carried out the provisions

of the Act with efficiency and liberality. The establishment of

the library in connection with the Patent Office was mainly due
to Mr. Woodcroft, as was also the formation of the Patent Office

Museum at South Kensington, to which he was a very liberal

contributor, and which was made a free institution solely through

his exertions. Among other mechanical improvements effected

by Mr. Woodcroft was that of giving to the screw-propeller what
is known as an increasing pitch. He was the means of rescuing

from oblivion the first marine steam-engine ever made. Mr.
Woodcroft was the author of several scientific treatises, and
wrote a series of biographical sketches of inventors. He was
elected a Fellow of the Royal Society about twenty years since.

An excellent notice of Woodcroft appears in the Engineer of

February 14.

We regret to announce the death at Berlin on January 15 of

Prof. Philipp Spiller, one of the most eminent of German philo-

sophers. Prof. Spiller was born on September 26, 1800, at

Einsiedel, near Reichenberg, in Bohemia, and has enriched

scientific literature by many valuable publications. His recent

work, " Die Urkraft des Weltalls nach ihrem Wesen und Wirken
auf alien Naturgebieten " (Berlin : Stuhr, 1876), is a work of the

greatest importance and worthy of the attention of all interested

in philosophy.

Russia has lost one more of her mathematicians, Prof.

Popoff, of Kazan. His works on the integration of differential

equations, on hydrodynamic?, on the waves which arise from the

motion of a body, on definite integrals, on the calculus of varia-

tions, &c., have given to the late professor an eminent place

among mathematicians.

Mr. Cowper's new "Writing Telegraph" will be brought

before the Society of Telegraph Engineers at their next meeting,

on the 26th inst., at the Institution of Civil Engineers.

The Anthropological Institute has just received a legacy of

1,000/., bequeathed by the late Mr. Sydney Ellis of Not-

tingham.

M. Chevreul, who although about ninety years of age, en-

joying good robust health, has resigned the administration of

the Jardin des Plantes. M. Jules Ferry, the new Minister

of Public Instruction, has written him a letter eulogistic of his

career, and appointing him Honorary Administrator. M. Jules

Ferry has appointed to the post, for a term of five years, M.
Fremy, the eminent Professor of Chemistry, Director of the
Laboratory at the Gardens, the practical School of Chemistry in

Paris.

The people of Penzance have been attempting to celebrate in

a mysterious, hole-and-corner way, the centenary of the birth of

their great townsman. Sir Humphry Davy, two months after the

actual date. What their notion of the "adjacent " world is we
do not know, but we doubt if they have any adequate apprecia-

tion of the greatness of Davy, whose only merit in their eyes

seems to be that he was born in Penzance. Why, if they wanted

worthily to honour one of England's greatest scientific worthies,

did they not take the Royal and Chemical Societies into their

confidence ? or how is it that the Royal Society, being aware of

the occurrence of this important centenary (they seem to have

contributed to the exhibition), have made no effi>rts to take part

in the celebration officially ? We leave it to a foreign nation to

honour the memory of one of our greatest explorers, and to a
petty provincial town to commemorate the birth of one of our

greatest chemists. There are surely several screws loose in our

scientific organisation.

The Russian Physical and Chemical Society is now discussing

the means of a thorough study of the surface of the moon,
especially by means of spectrum analysis.

Prof. Famintzin, of St. Petersburg, has been elected

member of the Russian Academy of Sciences in the place of the

late Prof. Geleznoff.

A meeting of the General Committee of the Hanbury
Memorial Fund was held in the rooms of the Pharmaceutic^
Society yesterday. The Sub-Committee reported that the nett

proceeds of the one-guinea subscriptions collected from all parts

of the world amount, after payment of the cost of the die for

the medal, &c., to about 350/. The Sub-Committee have to

recommend :— i. That the proceeds be invested in consols ; the

interest to be expended in defraying the cost of a gold medal to

be awarded biennially (or otherwise) " for high excellence in the

prosecution or promotion of original research in the natural

history and chemistry of drug?." 2. Tliat trustees be appointed,

who, from time to time, shall request the following gentlemen
to award the medal :—The presidents for the time being of the

Linnean Society, the Chemical Society, the Pharmaceutical

Society, and the British Pharmaceutical Conference, and one

pharmaceutical chemist, who shall be nominated by the two
presidents last-named.
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A Royal Commission, consisting of Mr. Warington W.
Smyth, F.R.S,, Sir George Elliot, M.P., Mr. F. A. Abel,

C.B., Mr. Thomas Bmrt, M.P., Mr. Robert Bellamy Clifton,

F.R.S. , Prof. Tyndall, F.R.S. , Mr. Lindsay Wood, and Mr.

William Thomas Lewis, has been appointed for the purpose of

inquiring and reporting whether, with respect to the influence of

fluctuations of atmospheric pressure upon the issue of fire-damp

from coal, to the adoption and efficient application of trust-

vrorthy indicators of the presence of fire-damp, and generally to

systematic obser\ation of the air in mines, to improved methods

of ventilation and illumination, to the emplojinent of explosive

agents in the getting of minerals, and to other partictilars relat-

ing to mines and mining operations, the resources of science

furnish any practicable expedients that are not now in use and
are calculated to prevent the occurrence of accidents or limit

their disastrous consequences.

Mr.R. McLachlan, F.R.S., writes us that he is informed from

two independent sources that Italy has lost its head_from dread of

the visitation of the Phylloxera. The restrictions on the impor-

tation of plants of any kind whatever, andfrom any quarter, are

most rigid. A consignment of the newly-discovered gigantic

Aroid, from Sumatra, received in Genoa, was subjected to

formalities and delays in permission to be delivered, of a nature

that seriously compromised the welfare of the tubers. In some

places gentlemen must dispense with the ordinarj' floral decora-

tions in their buttonholes. On the French frontier no one is

allowed, to gather a bouquet of wild flowers on foreign soil and

take them acro.-s the border, for fear that the much-dreaded pest

should exist in it. All scientific reasoning seems to be at an end

in the minds of the Italian Government officials. But let us not

forget that in 1877 we ourselves were almost in the same condi-

tion, owing to the panic spread among us with regard to the

Colorado beetle. A knowledge of the rudiments of phytological

entomology appears to be so universally deficient that it only

requires some agitator to raise a panic in order to bring about

the most absiurd restrictive enactions. No one can blame the

Italians for endeavouring by all means in their power to prevent

the introduction of the Phylloxera into their vineyards ; but they

might show a little common-sense discrimination. A restriction

on the importation of foreign vines would be sensible enough,

and they might go further, and prohibit the discharge of earth-

ballast taken in by vessels at ports in districts known to be

infected. To stop the introduction of all v^etables and flowers

is quite unnecessary.

On January 4, at il P.M., and on the following day at 9 a.m.

a strong earthquake was felt at Maikop (Russia) ; there were

five shocks, at intervals of about fifteen minutes.

The installation of objects sent in for the Anthropological Exhi-

bition at Moscow will begin in the end of March. The interesting

collections from Samarcand have already arrived, as well as very

interesting objects sent by the East Siberian branch of the

Russian Geographical Society. Those of stone implements and

of quaternary mammals especially draw the attention of the

organising committee, as well as several numismatic collections.

We notice a comm.unication made by M. Kontkevitch, at the

last meeting of the St. Petersburg Mineralogical Society, on the

recently explored iron mines in the provinces of Kherson, Ekate-

linoslav, and Taurida. At the confluence of the Saksagon and
Ingulda rivers there are no less than forty layers of iron from

35 to 200 feet thick and several miles wide, containing 58 to 70
per cent, of iron, and representing a store of two and a half

milliard cwts. of iron.

The Aosta sec.ion of the Italian Alpine Club proposes to

celebrate this year the centenary of Saussnre's travels in the

Alps, which opened up quite a new world for science and for

travellers. In 1779 he stayed for the first time in the Valley

of Annecy, and the Club proposes to put a commemorative
marble plate on the house he inhabited in the \-illage of

Dolonne, near Courmayeur. An inscription will probably be
placed also on the Grammont Mountain, whence Saussiure

made his famous observations on Mont Blanc, the first ascent

of which he made in 1787.

The Indian Government Gazette, we learn from the Times of
India, contains papers ' on the proposed Presidency Botanic

Gardens, including a Government minute and the report of the

Committee. The Committee's consideration was invited to the

question whether Pima or Bombay should be chosen as the place

for the principal botanic garden of the Presidency. They decided

in favour of Ganesh Khind, They recommend, however, that

a small branch garden, consisting of four or five acres, be esta-

blished in Bombay, and that the Grant College compound be

selected for the purpose. The Government highly approved of

all the recommendations, which will be carried out whenever

financial means may permit. The main scientific garden, which

will embrace about forty acres, is to be laid out in the irregular

picturesque style, with special reference to landscape effect, and

the planting of the ground will be done gradually and without

any undue haste. It may be mentioned here that the chief re-

sources of the garden are to be devoted to the bringing together of

the indigenous plants of Western India, and until this is satisfac-

torily accomplished no pains will be taken, except in special

cases, to introduce foreign plants. An extraordinary expendi-

ture of Rs. 22,037 will have to be incurred for the purpose of

constructing roads and footpaths, excavating a ground, erecting

houses and sheds, providing iron piping, &c., for water supply,

fitting up rooms for the herbarium, library, and cl.ass-room, and

for the purchase of botanical books and diagrams. The esti-

mated annual expenditure is, in round numbers, Rs. i2,oco.

At the last meeting of the French Geographical Society a

letter was read from the Abbe Desgodins, dated Yerkalo,

August 27, 1878, in which he states that, contrary to the common
assertion which represents the sheep as the beast of burden most

tised in Thibet, this function belongs in preference to the yak
{Bos grussiens) ; the mule, as=:, and horse are also made use of.

The sheep, he says, is only employed as a beast of burden at one

period, viz., when the parties of Thibetans quit the high plateaux

to descend into the valleys at the approach of winter. The
Buddhist pilgrims are sometimes to be met with sheep and goats

carrying their baggage, but, as the Abbe Desgodins remarks*

there is a wide difference between that and representing the sheep

as the beast of burden of Thibet.

The first fascicule of the sixth volume of the " Repertorium

fiir Meteorologie," published by the Russian Central Physical

Observatory, contains a memoir, by Prof. Wild, on the tempera-

ture of the soil at St. Petersburg and Nukus (Amu-darya) ;

geographical, magnetic, and hypsometric observations, by M.
Fritsche, made during his journeys from St. Petersburg to Peking

in 1866 and 1877 ;
photochemical measurements of the intensity

of daylight in St. Petersburg, by M. Stelling ; determinations of

the coefficients of anemometers, and magnetic obser\'ations on

the Amu-darya, by the late M. Dorandt ; and researches, by M.
Frolich, into the temperature of space.

The German St. Pdersburger Zeitiing states that the cost of

the bronze monument to be erected at Dorpat, in memory of

Carl Ernst von Baer, is estimated at 15,000 roubles (about

2,300/,), and solicits subscriptions towards this sum.

The use of a paper dome for an astronomical observatory is a

novelty in modem architecture, although, according to Prof.

Greene, of Troy, U.S., under whose supervision this has been

constructed, it promises to answer a satisfactory purpose. The
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dome is a hemisphere with an outside diameter of twenty-nine

feet. The framework is of pine properly seasoned, and the

covering is of paper, such as is used by Messrs. E. Waters and

Sons for the construction of paper boats. The entire weight of

the dome and appurtenances, as completed, is about 4,000

pounds. It can be easily revolved by a moderate pressure with-

out the aid of machinery.

The director of the Postal Telegraph Service of the French

Republic has been made a member of the Cabinet and placed on

the same footing • as the Postmaster-General of the British

Government. The present holder of that office is M. Cochery.

The Royal Institute of Sciences at Venice offers three prizes

of 3,000 lire each (about 115/.) for three monographs containing

(l) an account of the advantages which the application of physics

to medical science has brought about ; (2) a simmiary of the

most recent investigations made in the field of theoretical hydro-

dynamics, as well as a statement of the true and essential pro-

gress made by this branch of scientific mechanics ; (3) a treatise

on the commercial and industrial conditions of the city of Venice.

Further particulars may be learnt by applying directly to the
*' Istituto Reale Veneto " at Venice.

The petrified remains of a Dinotherium belonging to the

miocene period have just been discovered at Schoneg, near Salm-

hausen (Swabia), at a depth of 13 metres in a sand-hill.

We recently referred to the all-embracing scientific agency of

Friedlander and Son of Berlin, and this week we have received

the first three parts of a new fortnightly publication from that

house, likely to be of the greatest service to students in all

departments of science. It is entitled Natures Novitates, and is

a fortnightly bibliographical list of current literature of al|

nations, methodically arranged, in the various departments of

science. The publication deserves encouragement ; it may be

had through Messrs. Williams and Norgate.

The first part has reached us of an important German under-

taking, an Encyclopaedia of the Natural Sciences, constructed

somewhat after the method of the old " Encyclopaedia Metro

-

politana." It is to consist of methodical treatises in the various

departments of science, followed by an index, which will give it

all the advantages of an alphabetical cyclopaedia. Each depart-

ment has a separate editor, and some of the best men in Gcr-

many are engaged upon it. The first part is an instalment of a
" Handbuch der Botanik," edited by Prof. A. Schenk, and con-

tains a treatise on " Fertilisation of Flowers," by our friend Dr.

H. Miiller, and another on "Insectivorous Plants," by Dr. O.
Drude. Trewendt of Breslau is the publisher.

The Rev. W. A. Leighton has nearly completed the printing

of the third edition of his " Lichen-Flora of Great Britain,

Ireland, and the Channel Islands," which, it is expected, will

be ready for issue early in March. This new edition is rendered

necessary by the recent important discoveries in the west of

Ireland, the north of Scotland, and the author's own researches in

North and South Wales, whereby the number of our lichens, in

the former editions amounting to 1,156, has been raised to

1,706, thus rendering our lichen-flora quite equal in number,
rarity, and novelty, to that of any country in Europe.

Among recent deaths is that of M. Chauffod, Professor of
Zoology at the Paris School of Medicine. M. Chaufford during

his whole career opposed M. Claude Bernard's determinism, and
advocated the existence of a vital principle and final causes in a

number of books largely circulated.

For some time past the well-founded fear of trichina has led

to a microscopic examination of much of the meat, especially

pork, sold in Berlin. Recently the occurrence of this pest there

has been more frequent, and Dr. Luedtge (who claims the inven-

tion of the microphone) has consented to give a course of instruc-

tion in this branch of microscopy, which began February 17. The
course, with practical exercises, will occupy five hours, and is

open to ladies and gentlemen at the price of 5^. The instruction

is to be given in the old Mint, at the Microscopic Aquarium, of

which Dr. Luedtge is the director.

Dr. Aub, one of the oldest Rabbis in Berlin, recently received

from the University of Munich a new doctor's diploma, com-

memorative of his having received that degree there fifty years

ago. It was conferred by Dr. Steinthal in the name of the

philosophical faculty.

It is stated in the Diario de Manila that a mine of amianthus,

or earth flax, has been discovered in the Island of Luzon.

Several specimens of the mineral have been taken to Manila,

and have been pronounced by competent judges to be of excel-

lent quality.

In December last a convention between Spain and China was

signed in Spanish, French, and Chinese at Peking relating to

the treaty which regulates the emigration of Chinese to the

Island of Cuba.

A CORRESPONDENT to the Times of India, who lately rode

through the Kohat Pass, gives a somewhat curious description of

an Afridee village, or, rather, an Afridee family home. The
first thing seen is a mud wall oddly slit and pierced, and over its

summit rise a number of mud and generally round-shaped projec-

tions, on the tops of which may be seen a few children and

women. These projections are the roofs of the little rooms or

mud inclosures in which the family live during the day ; but what

immediately strikes the attention on approaching is the loop-

holed mud tower overshadowing the mud inclosure. The house

proper is reached by passing through a very narrow entrance

between the family fort and the mud inclosure. Inside are

winding lanes between high mud walls, loop-holed at every turn.

The writer found the inhabitants of the village he visited exceed-

ingly hospitable. "The men around him," he says, "had a

curiously frank, inquiring, and manly look. Nothing in their

demeanour as they stood examining me and watchingme eat, could

have embarrassed^the most sensitive stranger ; but as I attentively

watched some of their countenances, I could not help observing

how often their expression changed, and how often there flitted

across their faces a look that made one insensibly shudder," It

is worth noting that the women of the Afridees, although

Mohammedans, do not cover their faces.

We understand that Mr. J, R. Gregory, the well-known

mineral dealer, has several specimens of that extremely rare

mineral, Percylite, of which the only known specimen, till quite

recently, was the example in the British Museum j he also has,

we hear, specimens of another rare mineral, named Schrvarizen-

bergite, both from the same locality—a new one for these

minerals—in Bolivia.

The additions to the Zoological Society's Gardens during the

past week include a Ring-tailed Lemiu: {Lemur catta) from

Madagascar, presented by Mr, Thos. G. Mann ; a Cape Hyrax

(Hyrax capettsis) from South Africa, presented by Mr. A. H,

Jamrach ; two Black-headed Gulls {Larus ridibundus), a Common

Gull [Larus canus), European, presented by Mr. Harry W.

Preston ; a Wood Owl {Syrnium aliico), European, presented by

Mrs, George Blagden ; a Garnett's Galago {Galago garnetti)

from South-East Africa, two Yellow-billed Sheathbills (Chionis

alba) from Antarctic America, purchased ; a Yellow-footed Rock

Kangaroo [Peirogale xanihoptis), bom in the Gardens.



Feb. 20, 1879] NATURE 2>77

SIR JOHN LUBBOCK ON ANTS

SIR JOHN LUBBOCK read two papers on ants at the

Linnean Society on Febraary 6. The first gave an accoimt

of their anatomy ; but from the extreme complexity of these in-

teresting little creatures, it would be impossible to make this

communication intelligible without the figures. The second

paper was a continuation of his observations on the habits of

ants. He mentioned that he had at first isolated his nests by

means of water. This was effectual enough, but, especially in

summer, the water required to be continually renewed. Kemer,

however, had suggested that the hairs of plants ser\ed to pre-

rent ants from obtaining access to the honey, and it accordingly

occurred to him that strips of fur arranged with the points of

the hairs downwards might answer his purpose. He had tried

this, and finding it successful, he thought a similar arrangement

might perhaps be foimd useful in hot countries.

It is generally stated that the queen ants alone lay eggs, but

Sir John has found that in most of his n^ts some few of the

workers are capable of doing so. It appears, however, that

these eggs always produce males. In the case of bees we know
that the queen is fed on a special kind of food. In ants it is not

feasible to make obser^-ations similar to those by which in bees

this has been established. It is, however, rendered more than

probable by the fact that while males and workers have been

bred by hundreds in his nests, no queen has yet been produced.

It is -well known that ants keep other species of insects in

their nests, which they use just as we do cow^s, &c.

The McU. p. VHist. prim, de VHomme for 1869 contains

a short but interesting accoimt by M. Lespes of some experi-

ments made by him on the relations existing between ants and
their domestic animals, from which it might be inferred that

even within the limits of a single species some communities are

more advanced than others. He found that specimens of the

blind beetle, Claviger duvalii^ which always occurs with ants,

when transferred from a nest of Lasius tiiger to another which
kept none of these domestic beetles, were invariably attacked

and eaten. From this he infers that the intelligence necessary

to keep Clavigers is not coextensive with the species, but belongs

only to certain communities and races, which, so to say, are

more advanced in ci\-ilisation than the rest of the species.

Sir John Lubbock, however, removed specimens of the curious

blind Platyarthrus from one nest to another, but they were
always amicably received. He even transferred specimens from
a nest of Lasiusflavus to one of Formica fusca^ with the same
result.

As regards the longevity of ants he has now tw o queens of

F. fusca, which seem quite in good health and which have hved
with him since 1874 ; they are therefore probably five years old.

He has also workers oiLasius niger, Formica sanguinea, F.fusca,

and F. cinerea, which he has had imder obser\ation since 1875.

In his pre\'ious papers he had given various instances which
seem to show that ants do not exhibit such unvarying kindness

to their friends as has been usually supposed. He wished to

guard himself, however, against being supposed to question the

general good qualities of his favourites. In fact, ants of the

same nest never quarrel among themselves ; he had never seen

any evidence of ill-temper in any of his nests. All is harmony.
He iiad already in previous papers given various instances of
tender kindness. Again, in one of his nests of Formica fusca,
was a poor ant which had come into the world without antennae.

Never having previously met with such a case, he watched her
with great interest, but she never appeared to leave the nest. At
length one day he found her wandering about in an aimless sort

of manner, and apparently not knowing her way at all. After
a while she fell in with some specimens of Lasius flavus, who
directly attacked her. He then set himself to separate them ; but
she was evidentlymuch wounded, and lay helplessly on the groimd.
After some time another Formica fusca from her nest came by.
She examined the poor sufferer carefully, then picked her up
tenderly, and carried her away into the nest. It would have
been difficult, Sir John thinks, for any one who witnessed this

scene to have denied to this ant the possession of humane
feelings.

It is dear from the experiments recorded in the present and
in Sir John's former papers, that the ants recognise all their
fellows in the same nest, but it is very difl5cult to understand how
this can be effected. TTie nests vary very much in size, but in
some species 100,000 indiriduals may probably be by no means
an unusual number, and in some instances even this is largely

exceeded. Now it seems almost incredible that in such cases
ever)' ant knows every other one by sight ; neither does it seem
possible that all the ants in each nest should be characterised

from those of other nests by any peculiarity. It has been sug-

gested in the case of bees that each nest might have some sign

or password. The whole subject is full of difficulty. It occurred
to Sir John, however, that experiments with pupae might throw
some light on the subject. Although the ants of every separate
nest, say of Formica fusca, are deadly enemies, still if \ax\x or
pupae from one nest are transferred to another, they are kindly
received and tended with, apparently, as much care as if they
really belonged to the nest. In ant warfare, though sex is no
protection, the young arc spared—^at least when they belong to

the same species.

Moreover, though the habits and dispositions of ants are greatly

changed if they are taken away from their nest and kept in

solitary confinement, or only with a few friends, still under such
circumstances they w ill often carefully tend any young which may
be confided to them. Now if the recognition were effected by
means of some signal, or password, then, as it can hardly be
supposed that the lar%-3e or pupae would be sufficiently intelligent

to appreciate, still less to remember it, the pupae which were
intrusted to ants from another nest would have the password, if

any, of that nest, and not of the one from which they had been
taken. Hen^e, if the recognition were effected by some pass-

word, or sign with the antennae, they would be amicably received

in the nest from which their nurses had been taken, but not in

their ovra.

He therefore took a number of pupae out of some of his nests

of Formica fusca and Lasius niger, and put them in small
glasses, some with ants from their own nest, some with ants of
another nest of the same species. The results were that thirty-

two ants belonging to Formicafusca and Lasius niger, removed
from their nest as pupae, attended by friends and restored to

their own nest, were all amicably received. What is still more
remarkable, of twenty-two ants belonging to Formica fusca,

removed as pup», attended by strangers and retxirned to their

own nest, twenty were amicably received. As regards one Sir

John was doubtful ; the last was crippled in coming out of the
pupae case, and to this, perhaps, her unfriendly reception may
have been due. Of the same number of Lasius niger developed
in the same manner from pupae tended by strangers belonging to

the same species, and then returned into fiieir o^vn nest, seventeen
were amicably received, three were attacked, and of about two
Sir John felt doubtfvi].

On the other hand, fifteen specimens belonging to the same
species, removed as pupae, tended by strangers belonging to the
same species and then put into the strangers' nest, were all

attacked.

The results may be tabulated as follows :

—

Fupx brought up by friends and
replaced in their own nest.

Pupae brought up by strangers.
Put back in own Put in strangers'

nest. nest.

Attacked o 7^ 15
Received amicably .. . 33 37 o
Sir John intends to make fm-ther experiments in this direction,

but the above results seem very interesting. They appear to

indicate that ants of the same nest do not recognise one another
by any password. On the other hand, if ants are removed from
the nest in the pupae state, tended by strangers, and then restored,

some at least of their relatives are certainly puzzled, and in many
cases doubt their claim to consanguinity. Strangers, imder the

same circumstances, would be immediately attacked ; these ants,

on the contrary, were in every case—sometimes, however, after

examination—amicably received by the majority of the colony,

and it was often several hours before they came across one who
did not recognise them.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The Medical Faculty of the University of Zurich gave, last

week, the degree of M.D. to Miss Draya Sjocie, from Shabats,;

in Ser\'ia, and the Countess Vilma Hugonai, from Teteny,

Hungary.

The success of the high classes for ladies at Odessa has ex-

ceeded all expectations. On the opening day, January 21, instead

of the expected sixty or seventy students, 215 ladies were
inscribed. The University has offered its rooms for the classes.

' Of about three of these Sir John did nit feel sure.
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We learn from the Annual Report of the Moscow University

that the number of students at the University was, during 1878,

1,643, with 108 professors ; 318 of them were in the Jurispru-

dence Faculty, 131 in the Philological, 240 in the Physico-Mathe-

matical, and 954 studied Medicine. No less than 62 medical

students have taken part in the last war ; the majority of students

are very poor, and 417 of them received pecuniary help which
has reached, during the year, the sum of 11,500/.

SCIENTIFIC SERIALS
'' American yournal of Science and Arts, January, 1879.—Prof.

Loomis's important paper in this number on storms on the
Atlantic, &c., has been noticed elsewhere. Prof. Marsh (in an
appendix) describes a new order ofextinct reptiles [Sauranodontd)
from the Jurassic formation of the Rocky Mountains ; they
closely resemble Ichthyosaurus (of which no remains have
hitherto been found in America), but are without teeth. The
same author continues his " Principal Characters of American
Jurassic Dinosaurs."—Prof. Greene, of Troy, New York, de-
scribes a paper dome constructed from his plans for an astro-

nomical observatory. The paper covering is in sixteen equal
sections, the framework of each section consisting of three ribs

of pine meeting at the apex. There are also a circular sill at

the base and two parallel semicircular arch girders spanning
the dome (all of pine). The entire structiu-e weighs about 4,000
lbs. The dome is supported on six 8-inch balls rolling between
grooved iron tracks by direct pre=sure.—Mr. Edison describes
his tasimeter as applied to measuring the heat of the stars and of
the sun's corona.—Mr. Fontaine writes on the mesozoic strata of
Virginia, and Mr. Holden on the brightness and stellar magni-
tude of the third Saturnian satellite.—A list of fifty specie-; of
east coast fishes (many of them new to the fauna) is supplied by
Messrs. Goode and Blan.—In the "Miscellaneous Intelligence"
will be found the report of the committee appointed to consider
the scientific surveys of the United States territories.

SOCIETIES AND ACADEMIES
London

Royal Society, January 23.—" On the Microrheometer."
By J. B. Hannay, F.R.S.E., F.C.S., lately Assistant Lecturer
on Chemistry in the Owens College, Manchester. Communicated
by H. E. Roscoe, LL.D., F.R.S., Professor of Chemistry in
Owens College, Manchester,

In this paper the author reviews the work done by chemists
and physicists in determining the relation between the chemical
composition of a liquid and its rate of flow through a capillary

tube. Poiseiulle » ascertained, in a very accurate manner, all

the physical laws relating to the rate of flow, as regulated by
temperature, pressure, and dimensions of the tube ; but on
examining saline solutions he could make nothing of the numbers
presented, because he used percentage solutions instead of solu-
tions proportional to the equivalent of the body dissolved.
Graham,* noticing that Poiseiulle had discovered a hydrate of
alcohol by running various mixtures of alcohol and water through
the tube, examined mixtures of the various acids with water,
and found that the hydration proceeded by distinct steps of
multiple proportions. Several others, notably Guerout,^ have
since worked on the same subject, but as they have only worked
on organic liquids, and have done all the rates at the same tem-
perature, the results throw no light on the phenomena. Thus
water runs about five times as quickly at 100° as at 0°

; and in

a series of alcohols, such as Guerout experimented upon, the
differences between their boiling points were very great, so that,
their vapour tensions or molecular mobilities being quite incom-
parable while at the same temperature, the experiments do not
admit of any real interpretation. The author reserves the
organic part of the investigation, which requires the determina-
tion of vapour tensions, till a future paper, and in the present
deals with saline solutions.

The phenomenon of the flow of liquids through capillary tubes
has been called in this country transpiration, while in other
countries no distinct name has been adopted ; and as the English
word is already in use in French for another purpose, and pro-
perly applies to gases (the laws relating to which are quite
different), the author proposes to use for liquids the term

» Attn, de Ckim. et de Physique, [3], t, vii. 5a.
= Phil Trans., 1861, p. 373.
3 Comptes Rendus, ixxix. p. 1201 ; Ixxxi, p. 1025.

"Microrheosis," from p.iKp{s and ^e'oi, the instrument being called
the microrheometer. The form of apparatus which the author
finally adopted is figured in the paper, and is so arranged that
when the liquid is introduced, as many experiments as may be
desired may be tried, and the pressure and temperature, as well
as the atmosphere in which the experiment is conducted, may be
varied, while the thermometer indicating the temperature is

at the mean point of the system. The author gives a curve
for water from 0° to 100°, the differences of rate being smaller
as the temperature rises.

Various salts are then examined, being dissolved to form
"normal" solutions; but as the solubility of some salts is too
low for such solutions, the effect of the amount of salts dissolved
is determined. This is found to be directly proportional to the
amount of salt in solution. Values for many salts in solution
are then given, each number being the mean of ten experiments,
and the probable-error of the mean is calculated in each case.
The conclusions arrived at are these. The rate of flow does not
depend on any of the '

' mechanical " features of the salt, such as
crystalline form, specific volume, solubility, &c.; but upcn the
mass of the elements forming the substance and the amount of
energy expended in its formation. Each element has a value of
its own, which is continued in all its compounds. Thus all the
salts of potassium and sodium formed by the same acids have a
constant difference. In like manner each metalloid and acid
radicle has a value which is continued in all its combinations.
Then the greater the combining value of an element the quicker
is its microrheosis ; thus potassium has a higher rate than sodium,
barium than strontium, strontium than calcium, and so on. The
microrheosis also varies with the amount of energy in the com-
pound ; thus nitrates stand highest, as they contain most energy ;

then chlorides; and, lastly, sulphates, which are exhausted
compounds.
The instrument, bringing to light as it does the fundamental

relations of combining weight and energy in chemical action,
will be of the utmost importance in chemical physics, as by its

use not only will the amount of energy evolved in reactions be
determined, but the mass combined; or, in other words, the
chemical equivalent of the elements involved will be found.

February 6.—"On certain Dimensional Properties of Matter
in the Gaseous State." By Osborne Reynolds, F.R.S., Pro-
fessor of Engineering at Owens College.

Mathematical Society, February 13.—C. W. Merrifield,
F.R.S., president, in the chair.—Sir J. Cockle, F.R.S., way
admitted into the Society.—Mr. R. Hargreaves and Prof. W.
E. Story were proposed for election.—Dr. Hirst, F.R.S., com-
municated a paper by M. Halphen on the number of conies
which satisfy five independent conditions.—Sir J. Cockle spoke
upon a construction for making magic squares. Messrs. Cayley,
Harley, Henrici, Roberts, Hart, and other gentlemen took part
in a discussion on the subject. Prof. Henrici, F.R.S., i;ave

some properties of frames.—Prof. H. J. S. Smith, F.K.S.»
read two papers on a modular equation and on the formula for
four Abelian functions.—Mr. J. J. Walker communicated a qua-
ternion proof of Minding's theorem.

Linnean Society, February 6.—Prof. AUman, F.R.S.,
president, in the chair.—Mr. J. R. Jackson exhibited specimens
from the tombs of ancient Thebes. Among these were fruits of
the Doum Palm (Hyphcene thebaica) and of H. aigun, formerly,
but wrongly, described as an Areca. Small berries also obtained
were identified as those of Juniperus phcenicea as against those of
y. excelsa.—Mr. J. G. Baker showed dried bulbs of Buphane-
toxicarea, which furnish a principal ingredient of the poison the
Bushmen of South Africa tip their arrows with. Structurally,
the numerous tunics of the bulb are a peculiarity. The range
of this plant has been found to be as far north as Lake Tan-
ganyika. In Sir C. W. Strickland's hothouse a plant flowered
last year, and this for the first time in England.—Mr. W. T.
Thiselton Dyer shortly described specimens of, and pointed out
the special characters and probable advantages of, a new fodder
grass, Euchlana luxurians, and he also exhibited and made
remarks on curious instrmnents used for weaving fibre of Curcu-
ligo laUfolia by the natives of Borneo.—Mr. T. Christy drew
attention to a sample of tea grown in Natal, and to a bottle of
the milky secretion of the African Rubber Tree (Landolphia),

the same having been freshly drawn from the living plant and
inamediately thereafter forwarded to this country ; slight coagula-
tion of the juice had nevertheless occurred.—The Rev. G.
Henslow passed round for examination a specimen of female:.
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mistletoe bearing male shoots. The botanists present expressed

opinion of its being an androgynous condition rather than a male

parasitic on a female plant, as had been supposed.—Mr. R.

Irwin Lynch exhibited and made remarks on parts of the Bull's

Thorn Acacia {A. spkarocephala), the Imbauba Tree {Cecropia

pdtata), and on a couple ofOrchids (viz., Espidendron bicornutum,

and Schomburghii tibicinus), as exemplifying their economy in

affording protection to, and food for, ants. Mr. F. Darwin has

already described the two former (Z. S. J. Bot., xv. p. 398),

but that orchids should furnish a nidus for ants is apparently a

new fact.—A short paper on the position of the genus Sequenzia

among the Gasteropoda was read by Dr. J. Gwyn Jeffreys. His
opinion differs from that lately promulgated by the Rev. R. B.

Watson, believing that it belongs to the Solarium group rather

than to the Trochus family, where placed by the latter naturalist.

—There followed two papers on the anatomy and on the habits

of ants, the gist of which we give elsewhere.

Physical Society, February 8.—Annual meeting.—The
President (Prof. W. G. Adams) read the Report of the Council,

which showed that the papers had been more numerous during

the past than in any previous year, and that their value and
interest had been well sustained.—A copy of the collected

papers of the late Sir Charles Wheatstone was laid on the table,

and the work wiU shortly be issued to the members of the

Society.—The President then gave a brief review of the physical

work of the past year, dwelling more especially on the papers

read at the meetings.—Votes of thanks were then passed to the

president, to the Lords of the Committee of Council on Educa-
tion, to the demonstrator, treasurer, secretaries, and auditors,

and the following were elected as Council and Officers for the

ensuing year :—President—Prof. W. G. Adams. Vice-Presi-

sideats—Prof. G. C. Foster, Prof. R. B. Clifton, Lord Ray-
leigh. Dr. Spottiswoode, Sir Wm. Thomson. Secretaries

—

Prof. A. W. ReinoW, Mr. W. Chandler Roberts. Treasurer—Dr.
E. Atkinson. Demonstrator—Prof. F. Guthrie. Other Mem-
bers ot Council—Capt. W. de W. Abney, Dr. Warren de la

Rue, Major E. R. Festing, Prof. Fuller, Dr. Huggins, Prof. A.
B. W. Kennedy, Prof. McLeod, The Earl of Rosse, Mr. G.
Johnstone Stoney, Dr. Wormell. Honorary Members—Prof.

G. R. Kirchhoff, Dr. J. Plateau.—The meeting was then re-

solved into an ordinary one, and Dr. O. J. Lodge read a
short paper on a method of calculating the course of tem-
perature in a rod along which heat is being conducted.

—

Mr. Shoolbred gave an account of electric lighting illustrated by
diagrams of the most recent magneto- and dynamo-electric ma-
chines and examples of the lamps in vogue. The only surviving

magneto-machine is that of De Meritens, which is incomparably
superior to the older ones of NoUet and Holmcc. The dynamo-
electric machines described were the continuous-current machines
of Siemens, Gramme, Wallace-Farmer, and the alternating

current machines of Wilde, Gramme, and Lontin. Wilde's ma-
chine is the first of these, or parent machine, and Lontin's so

resembles it that the latter cannot be used in England. In these

machines the current from a continuous machine is passed through
a second machine, which yields the alternating cturents. ; In
Lontin's machine also a number of distinct currents are generated
in separate circuits, each of which is capable of feeding several

lights. There is now one 'in use on the Western Railway of

France which gives three distinct currents, each of which suppUes
four different lamps, making a total of twelve lights. The
American Brush machine was also mentioned. TTie Dubosq
lamp, which was the first regulator, is well adapted for labora-
t<)ry purposes, but for practical purposes the Serrin is preferable.

Rapieff's lamp is used in the Times office. The De Mersanne,
which was highly spoken of at the Paris Exhibition, moves the
carbons by bevelled gearing. The Wallace-Farmer lamp, though
durable, is unsteady, perhaps because only inferior gas carbon has
yet been used. Jablochkoff^s candle was foimd to be defective from
the solid insulator, such as plaster, used between the carbons. This
made it very expensive also. Experiments in Paris had shown that
whereas Jablochkoff's system cost \od. per hour per light, the
other systems only cost one half of that. In Wilde's candle the
solid insulator was dispensed with, air taking its place, the arc
always tending to keep at the tip of the candle by electro-
d3mamic repulsion. In the De Meritens' candle three strips of
carbon were used, the intermediate one being a stepping-stone to
the arc, which passes between the two outer ones. Werdermann's
and Regnier's so-called incandescent lamps were also shown.
Mr. Shoolbred, after alluding to the fact that the upper positive
^rbon takes a crater form, and hence becomes a reflector,

shedding the light downwards, stated that experiments had
proved the line of maximum intensity of light to pass downward
at an angle of 60° to the axis of the vertical carbons. By giving
the positive carbon a horizontal displacement behind the lower
negative one, Mr. Douglass, of the Trinity House, had been able
to raise this line till it became horizontal, an advantage in light-

houses. He also pointed out that whereas in Paris the
Jablochkoff waxed for a period, short compared to that in

which it waned, in London it waxed for longer than it waned,
which was, of course, an improvement, and Mr. Shool-
bred suggested that it might be due to the fact that the engine
worked at speed nearer to that of the machine, and that the
machine was founded more solidly in London than in Paris.

Mr. Werdermann said that it was a mistake to call his lamp an
incandescent one, the fact being that all carbon lamps gave light

from the incandescence of the positive carbon, and that a small
arc was formed in his lamp between the two electrodes, which
could be varied by the pressure between them. He maintained
that it was as easy to produce 500 lights as 10 from the electric

current by subdi\ision, as he hoped soon to show ; and stated

that the size of the carbons greatly controlled the intensity of the
light. Prof. Ayrton held that the obstacle to the subdivision of
the electric light was not an electrical one, but was due to the

fact that the amount of light produced by the ciurent is not in

direct proportion to the amount of the heat produced. In con-
tradiction to Prof. Ayrton, Mr. Werdermann stated that in the

electric arc the opposing electromotive force was proportional to

the original electro-motive force. Prof. Silvanus P. Thomson
pointed out that residual magnetism in the cores of the bobbins
of dynamo-electric machines lowered their efficiency, and hence
short cores, as in the Wallace-Farmer machine, were an im-
provement.

Edinburgh
Royal Society, January 20.—Prof. Kelland, president, in

the chair.—Prof. Cram Brown gave the third part of a paper by
him and J. Adrian Blaikie, B.Sc, on the action of heat on salts

of tri-methyl-sulphine. They find that—I. the aqueous solution

of tri-methyl-sulphine does not yield crystals when evaporated
over sulphuric acid in vacuo, but only a thick syrup was obtained.

On heating this at 100° it decomposes—water acetate of methyl
and sulphide of methyl being given off.

CH3-COO-S(CH3)3 = CH3- COO-CH3 ^ (CH8),S.

II. The aqueous solution of benzoate of tri-methyl-sulphine
cystallises in small thin plates which it is difficult to separate
from the thick mother-liquor. On heating, the imperfectly dried
salt yields at 1 10^ water, siilphide of methyl and benzoate of
methyl ; the later boiling at 198°.

C6H5-COO'S(CH3)3=CeH5-COO-CH, -t- S(CH3)2.

III. The dithionate of tri-methyl-sulphine is obtained by neutral-

ising free aqueous dithionic acid with the hydrate. It crystallises

readily in small clear cubes with one molecule of water of crystal-

lisation. It is not hygryscopic. On heating at 220° sulphurous
acid begins to come off, and afterwards along with it sulphide ot

methyl, leaving methyl-sulphate of tri-methyl-sulphine.

{(CH3)3S},S206- H20= {(CH3)3SlCH3S04-t- SO, -hS(CH3)j-f-
^

HjO. '

—Prof. Tait then gave the result of some experiments he had
been making to determine the electro-motive force of the

Gramme magneto-electric machine at different speeds. The
exf)eriments were not completed but they seemed to show that

the electromotive force varied approximately in the duplicate

ratio of the rate of turning. He explained that the Gramme
machine with an electromotive power of about 37 Bunsen cells

could give as powerful an electric light as a battery of 60 Bunsen
cells, for the resistance in the Gramme is very much less

than that in the battery of Bunsen.—Prof. Tait gave a

note on the law of cooling of bars. He mentioned that in his

continuation of the experiments of the late Principal Forbes on

the condition of heat in bars, he had been able to reproduce all

Forbes's results with one exception. This was that the rate of

cooling of the bar when exposed after being heated to ahig i

temperature, was found by Forbes to be raAer slower at fii^t

than afterwards. Or if we express the temperature of the bar in

terms of its excess of temperature above the air, he found that

at first it grows till it reaches a maximum and then falls off.

Prof. Tait found this phenomenon always at the beginning of his

experiments, but by heating the bar to temperatures higher than

was required for his experiments, this peculiarity vanished before
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the temperatures were reached upon"which the results were based.

On trying to explain this phenomenon by Fourier's conduction of

heat, he found that the difference between the true and the false

law of cooling should not last more than a fraction of a second,

whereas it lasted more than 10 minutes. He accordingly concluded

that it must be due to the fact that the thermometers did not ac-

quire at once the temperature of the bar, but that some minutes

must elapse before the whole of the thermometer has the proper

temperature. He tested this by heating a bar and placing a

thermometer in it as soon as it was allowed to cool. The
phenomenon appeared. After a few minutes, when the thermo-

meter was indicating the true rate of cooling of the bar, a second

thermometer was placed in the bar close to the first. The second

showed the same phenomena, though the first was now following

the usual law of cooling. In 5 or 6 minutes the first and
second thermometers gave identical results, but a third thermo-

meter gave the old phenomenon when newly inserted alongside

the others. Other experiments confirming these were also made.

—Mr. J. Y. Buchanan read a note on the distribution of tem-

perature under the ice in Linlithgow Loch. He had made these

experiments while testing a new deep-sea thermometer by
Negretti and Zambra. His results showed that with the depths

for abscissse and the corresponding temperatures for ordinates,

the curve so plotted was one of contrary flexure—the contrary

flexure being at the temperature of 37 "6" F., which he expected

further experiments would show was the temperature of maximum
density for the water of the loch. One remarkable fact was
that the temperature rose as the bottom was reached, being

about 40*1° there. This he thought was due to the oxidation of

matter at the foot, and this idea was confirmed by the fearful

stench of the water.—Dr. Alexander Macfarlane continued his

paper on the principles of the logical algebra. He showed
that x^ = X '\% of the nature of a condition imposed on x and
that a more general form is ^^ = ± *• He applied the principles

of the logical algebra to deduce the general conclusion from data

of certain common forms, and gave theorems on the number and
nature of such general conclusions.

Paris

Academy of Sciences, February 10.—M. Daubr^e in the

chair.—The following papers were read :—Last reply to M.
Pasteur, by M. Trecul.—Fourth reply to M. Berthelot, by M.
Pasteur.—On the existence of an apparatus prehensive or com-
plementary of adherence, in parasitic plants, by M. Chatin.

This apparatus is most commonly furnished by the parasite,

sometimes by the sustaining plant, or both. More often the

form is that of a bell, of which the sucker corresponds to the

tongue. Sometimes the tissue of the supporting plant rises

round and embraces the sucker ; and sometimes both plants

furnish uniting growths round the point of attachment of the

sucker. The author shows how the prehensive arrangement is

more or less strong according to circumstances, and he gives

histological details.—M. de Lesseps read a letter from M.
Roudaire, giving news of boring operations in the region of the

isthmus of Gabes, which are so far encouraging. One fact

stated is that fresh water was found at 4 metres depth at the

highest point ; this would be important in the case of cutting

through the tongue of land.—Observations on the project of

forming an interior sea in Eastern Sahara, by MM. Martins and
Desor. Having visited the region in 1863 they disapprove of

the project, on the score of mirage possibly falsifying obserra-

tions, the water of the new sea and any change of climate ruining

the date palm cultivation, on which the natives so largely depend,

&c.—Researches on the formation of latex and laticiferous

vessels, during germinative evolution, in the embryo of Trago-

pogon porrifolius, by M. Faivre.—On the determination of

imaginary roots of algebraic equations, by M. Farkas.—Remarks
on differential linear equations and those of the third order, by M.
Combescure.—On a simple way of presenting the theory of

potential, and on the differentiation of integrals in cases where

the function under the signy becomes infinite, by M. Boussinesq.

—Hydroelectricity and hydromagnetism ; experimental results,

by M. Bjerknes. These relate to actions of two pulsating or

two oscillating bodies with each other, or a pulsating with an

oscillating body. In one set of experiments air columns in two

bell jars immersed in water, were varied through tubes, by

means of pumps, causing pulsations.—On green and phosphor-

escent light from molecular shock, by Mr. Crookes.—On the

dissociation of hydrate of chloral (new method) by MM. Engel

and Moitessier, _ The dissociation is effected at about 61° in an

atmosphere 'of chloroform. (A mixture of hydrate of chloral
and chloroform is submitted to distillation.)—Researches on the
yeast of beer, by MM. Schiitzenberger and Destrim. They
compare the modifications of yeast in presence and absence of
sugar. Simple digestion of yeast at 30*' for twenty-four hours
made it lose 1*77 per cent, of solid matter. With yeast and
sugar [there was an increase of solid matter; about 11

'3 per
cent, of yeast, or 57 percent, of sugar.—On the homologues
of oxyheptic acid, by M. Demar9ay.—Analysis of a honey of
Ethiopia, by M. Villiers. This honey, called tazma, is gathered
(without wax) in subterranean cavities by an insect resembling a
large mosquito. It differs from other honeys by absence of
cane sugar.—On the banana, by M. Corenwinder. He points
out variations in its composition. In the fruit, sound and ripe,

the total proportion of sugar may rise to 22*06 per cent.—On a

process of enriching phosphates of carbonated gangue, by M.
L'Hote. He effects decarbonatation of the phosphate, by
heating it to near a cherry red, and making steam act

on it. The quick lime is separated by means of weak hy-

drochloric acid.—On various epizootics of diphtheria of court-

yard fowls at Marseilles, and on possible relations of this

disease with human diphtheria, by M. Nicati. Inoculation

of a rabbit succeeded ; and the appearance of the disease in the

fowls seemed to occur along with an increase of human diph-

theria.—On the sensibility of the eye to action of coloured light

more or less diluted with white light, and on photometry of

colours, by M. Charpentin. The chromatic sensibility remained
constant provided the white light added did not exceed a certain

pretty high maximum (in the case of red, ten or twelve times the

intensity of the red). A very simple element of comparison (of

white and colourless lights) is had in determining for each light

used, the minimum quantity capable of causing the original

sensation of colourless light.—Researches on the physiological

properties and the mode of elimination of methyl-sulphate

of soda, by M. Rabuteau.—On sub-periostic ossification and
especially on the mechanism of formation of Haversian systems

in the periostic bones, by M. Laulanie.—Researches on the

liver of cephalopod molluscs, by M. Jousset de Bellesme. The
liver in these animals is not analogous in function to the liver of

vertebrates. It is a digestive gland, merely transforming albu-

minoid matters, and without action on fatty or amylaceous

matters.—Observations on a shower of sap, by M. Mussel. This

was observed in autumn from the leaves of Abies excelsa.—-The

death of M. Gervais was announced.

GOTTINGEN
Royal Academy of Sciences, December 7, 1878.—On the

ponderomotor elementary law of electrodynamics, by Herr
Riecke.—The mean depth of the ocean and, the proportions of

land and sea, by Dr. Kriinamel.

January 4.—The meteorite collection of Gottingen University

on January 2, 1879, by Herr Klein.—Electrolytic friction com-
pared with capillary friction, by Herr Kohlrausch.
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THURSDAY, FEBRUARY 27, 1872

THE GROWTH OF THE STEAM-ENGINE

A History of the Growth of the Steam-Engine. By
Robert H. Thurston, A.M., C.E., Professor of Mechani-

cal Engineering, Stevens' Institute of Technology, &c.

(London : C. Kegan Paul and Co., 1878.)

'E have before us a very striking instance of the

value of a popular knowledge of mechanical

philosophy.

The book is essentially divided into two parts. The
rst six chapters contain a history of the steam-engine

a machine ; while Chapters vii. and viii. are devoted

to the philosophy of tUe steam-engine, its history, and-

f^pplication.

As regards the first part we have but little to say. In

htwo points this part of the book is distincdy commend-
iable; the author gives ample reference to the numerous

sources from which he has derived his information, and

he has cast aside all national partiality. The literature

of the history of the steam-engine is now so considerable

that it can have been no small task to condense an abstract

into something less than the limits of a small volume and

at the same time make it interesting ; and the success

which has been attained must be largely attributed to the

excellent illustrations. Much of the matter has doubtless

come ready to the author's hand, requiring but little

modification. In places the style of the author very

closely resembles that of Mr. Smiles. The plan adopted

is that of awarding unlimited praise to the various in-

ventors instead of distinguishing between their various

claims. Throughout this part of the book httle or no

attempt is made to explain the physical questions involved

or to record the steps by which a knowledge of the

physical properties of steam has been acquired.

Had, however, the first six chapters constituted the

book, it must have been allowed to pass as a fairly full

and very interesting account of the development and
application of the mechanism of the steam-engine ; much
in the same style as the work of Dr. Lardner but in

many respects much better and containing considerably

more matter.

The history of the philosophy of the steam-engine con-

tained in Chapter vii. might also be allowed to pass,

although the assurance with which commendations are

distributed to such men as Camot, Joule, Mayer, Rankine,
Regnault, and Thomson could only have been justified by
evidence of the possession on the part of the author of a very

unusual appreciation of the highest theory of his subject

—

an appreciation for which the earlier part of the work had in

no way prepared us, and which is certainly not shown by
the merit of the author's comments in this chapter.

These comments, however, are of the most cursor)' kind,

and although for the most part imintelligible, they did

not prepare us for the disclosiu-e of the last chapter, in

which we have the author's own exposition of the philo-

sophy of the steam engine and its application.

A suspicion that the author's physics are not what they

should be began to dawn upon us when we came to the

paragraph in which he describes the essentials of a good
Vol. XIX.—No. 4^7

furnace, which suspicion was strengthened at the follow-

ing sentence—"A pound of carbon has been found to be

capable of liberating by its perfect combustion resulting

in the formation of carbonic oxide 14,500 British thermal

units
—" but we still reserved our judgment, as carbonic

oxide might be a misprint for carbonic acid. However,

on turning over the page we find the following erroneous

deduction :

—

"The laws of thermo-dynamics teach, as has been
stated, that the proportion of the heat-energy contained
in the steam or other working fluid which may be trans-

formed into mechanical energy is a fraction, —t-—

—

\ of
Hi

the total, in which H^ and Hg are the quantities of heat
contained in the steam at the beginning and at the end of

its operation, measuring from the absolute zero of heat
motion. In perfect gases,

Hi — Hg _ Ti - T2 ^ Tx - Tg
,

H, Ti-f 461-2° Fahr.
'

but in imperfect gases, and especially in vapours which,
like steam, condense, or otherwise change their physical

state, this equality does not exist, and—L^—^ > ILJIT2

;

Hi r^

and the fluid is more efficient than the perfect gas as a
working substance in a heat-engine. In any case it is

seen that the efficiency is greatest when the whole of the
heat is received at the maximum and rejected at the
minimum attainable temperatures."

This paragraph shows how completely the author has

misapprehended the second law of thermo-djmamics.

And this is not nearly all ; the theory of the steam-engine

is not so simple but that a slip of this sort might have
been pardoned, but when we come to the author' s appU-

cation of the theory to the deduction of the economy of the
" possible engine of the future," we have page after page

of perfect nonsense, which not only shows that the author

does not understand what he is writing about, but also

shows that his erroneous views of, and imperfect ac-

quaintance with, the theory of the steam-engine have led

him into absurd errors from which the earlier inventors

on whose work he has so boldly pronounced had emanci-

pated themselves. How far this is the case will appear
from the following quotations :

—

" Heat-engines may be divided, for present purposes,
into three principal classes, according to their disposition
of rejected heat :

" I. Those which restore all heat rejected from the
working cylinder to the reservoir' from which it was
derived.
" II. Those which restore a part of the unutUised heat

of the working fluid, discharging the remainder from the
system and allowing it to be wasted.

"III. Those which waste all heat rejected from the
working cylinder.

" N o existing type of steam-engine belongs to the first

of the classes specified. Some forms of air and gas-
engines are theoretically assignable to that class, as, by
means of some form of ' regenerator,' they store up re-

jected heat and restore it to the succeeding charge of

working fluid as it enters the cylinder. . . .

" There are two forms of engines of Class I., in which
—were it possible to fully avail ourselves of them—all

this waste of energy may be avoided :

"Type A. The working fluid, if expanded from the

temperature and pressure of the boiler or reservoir quite

down to the absolute zero, would have all its heat-energ\-

transformed into mechanical work, and there would be
no waste. The efficiency would be perfect.

s



382 NATURE {Feb. 27, 1879

" Type B. All heat rejected from the cylinder unutilised

may be gathered up and restored to the boiler, there to

serve as a basis upon which to pile a new stock of trans-

formable heat-energy, instead of being, as now, rejected

from the system entirely and lost. This done, there

could be no loss, as all heat leaving the machine would

be transmitted to exterior bodies as mechanical energy.

Nothing being lost as heat, the efficiency of the engine

would be unity and its economy a maximum.
" Forms of steam-engines may be conceived in which

these methods (of saving heat now wasted) may be applied.

Practically, however, it is evident, the first form of these

two ideal engines can never be made successfully, since

it would require to be made of such immense size that

all the power derivable from it would be insufficient to

move it."

An instance of the Type B is given. It is proposed to

expand the steam in the cyUnder until it is half liquefied,

then separate the water from the steam and return them

separately to the boiler, whereupon it is concluded.

" Under the conditions now assumed, it is evident that

only that portion of the heat entering the engine which is

surrendered by the condensation of steam doing work can

be utilised. It is also evident that, in this form of engine,

no heat can be lost ; and, consequently, that the engine

of Type B, which is operated as just indicated, will have

yielded the exact equivalent of the net amount of heat

expended upon it. All heat rejected from the working

cylinder, unutilised, being returned to the boiler, there to

form 'a basis on which to pile up a new stock of utilisable

energy,' the engine is a 'perfect engine' in a broader

sense than that adopted by Carnot. It is further evident

that perfect efficiency is given for all ranges of tempera-

ture, and that what working fluid shall be adopted, and

what temperatures shall be chosen, will be determined

simply by practical conditions to be ascertained by expe-

riment. . . .

" When this possible ' engine of the future ' is likely to

be introduced, if at all, can be scarcely even conjectured.

It seems evident that its success is to be secured, if its

introduction is ever attempted, by the adoption of high

steam-pressures, of great piston-speeds, by care and skill

in design, by the use of exceptionally excellent materials

of construction, by great perfection of workmanship, and

by intelligence in its management. There seems no

tangible obstacle to its introduction." ^

KINAHAN'S GEOLOGY OF IRELAND
Manual of the Geology of Ireland. By G. St. Kinahan,

M.R.I.A., &c. (London : C. Kegan Paul and Co., 1878.)

THE appearance of another volume on Irish Geology,

so soon after that of Prof. Hull, seems to show that

the geologists of the Emerald Isle can be as active with

their pens as with their hammers. Mr. Kinahan, indeed,

has just claims to be heard when he treats of the rocks of

his native country, for we suppose there is hardly any

other living Irishman who has worked so long and so

continuously among them. His volume, of course,

coming before us as it does, cannot but challenge com-

parison with that of his director, Mr. Hull ; and in truth

it would almost appear as if this had been, consciously or

not, in his mind. The two books, however, are on two

very different plans. The general reader who wishes a

I "The idea first suggested itself to the mind of the writer in 1858-59, when
at Brown University, and while designing a peculiar form of ' drop cut-off

engine,' which was intended to work with exceptional economy. The plans

then conceived have gradually assumed a different shape, but still embody
the essential principles here outlined. Mr. C. E. Emery, in 1868, proposed
a similar plan.

"

pleasantly-written sketch of Irish geology, and of its

relation to the scenery of the island, will find what he

needs in Prof. Hull's chapters. Mr. Kinahan's work is

more suited for professed geologists who propose to visit

Ireland, and want to hare some idea of the best districts

to visit for their special purpose.

The volume is divided into five sections. In the first

the author describes the sedimentary formations of

Ireland, going over the country district by district, and

pointing out in a useful, if somewhat prolix manner, the

peculiarities of each. In the second he enters upon more

speculative matter in an account of metamorphic and

eruptive action as displayed among the Irish rocks. The
third is devoted to the superficial accumulations, in-

cluding the drift, the proofs of glaciation, changes of

level, peat-bogs and prehistoric remains, and extinct

mammalia. In the fourth section a brief description of

the physical features is given from the writer's own point

of view. The remaining division treats of the economi-

cally useful minerals of the country.

One cannot read Mr. Kinahan's pages without recog-

nising his sturdy force of character. He takes up a

position and holds it, one might almost think sometimes

against his better judgment. It is satisfactory, however,

to find him willing to yield sometimes, as, for instance, in

his relinquishment of the absurd j//^ termination of rocks,

though he takes care to inform us that while he yields to

the entreaties of publishers and friends, he remains of the

same opinion still. What a labour it must have been

originally to change all his i-s into y-s ! There are some

other matters of orthography or even of grammar, which,

when he feels himself to be in a compliant temper, he

may take into his consideration. Why does he so

constantly speak of "Cambrians" and "Silurians?"

These are adjectives, and not nouns, and though in the

field-slang of the Geological Survey, or of geologists

generally they may be tolerated, they ought not to appear

in any grave published work.

In the first section of the book it will probably occur to

most readers that there is a want of breadth in the treat-

ment of the subject. The local details are valuable as

guides to the places and for the scattered facts they

contain. But they lack that connecting thread which

would have strung them all together and have carried the

reader intelligently along, instead of leaving him, as he

can hardly help feeling, struggling after the seven-

leagued strides of Mr. Kinahan as he hops from district

to district. Brief summaries for the separate regions, and

a general connected summary of the whole for the system

or formation, would have given the reader the key to the

details. And as regards these details we fear they are

often too vague to be of as much service to the field-

geologist as he would wish them to be. The kind of

detail he needs is supplied by the valuable " Explanations

of the Geological Survey of Ireland." Mr. Kinahan often,

indeed, refers to these "Explanations," but he would have

given his volume a more practically useful character had

he inserted in the account of each district a reference to

the particular explanation in which a fuller description

may be found. Such references, for the purposes of the

student and the geologist who wants to study the matter

on the ground, cannot be too precise and frequent. As

it is, Mr. Kinahan's chapters on the rocks and struc-
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ture of Ireland are full of suggestive matter, and will be

consulted by all who wish to learn what has been done in

Irish geology.

The section which will provoke most criticism is,

no doubt, the second—on Metamorphic and Eruptive

• Rocks. The author himself hints something to this

effect in his preface. There are objections to the termi-

nology he has invented, the words themselves being

unfortunately selected. For Daubree's term "regional

metamorphism " he substitutes nietapepsis, and, speaks of

metapeptic rocks. A dyspeptic geologist—and we suppose

such beings exist in some number—will shudder at the very

sound of these words. Then the old term " contact meta-

morphism," long ago so elaborately illustrated by Delesse,

is replaced by paroptesis, and its rocks are called par-

optetic. Another term, nuthylosis, is applied to a local

kind of metamorphism, "due to the introduction and action

of chemical substances from without ;
" and the rocks

affected by it are named methylotic—a word which many
a learner will at once surmise to be connected in some
way with the methylated spirit he used to spill and smell

of in the days of his practical chemistry.

But accepting these terms, there will be graver objec-

tions to some of Mr. Kinahan's metamorphic notions. It

is specially unfortunate that he does not give any ade-

quate grounds in this volume for enabhng the reader who
has not perused his other writings to judge on what de-

tailed evidence his conclusions have been based. For
example, he treats quartz-rock as one of the intrusive

granitic rocks, and distinguishes it from quartzite or

quartz-schist. But we have been unable to discover any
passage which explains how he could distinguish these

rocks, and what are their relative mineralogical and petro-

graphical characters. Nay, while in one place he includes

quartz-rock among the highly siliceous intrusive granitic

rocks, he elsewhere speaks of it as having been again and
again deposited by springs connected with volcanic action.

Surely he does not wish us to beheve that even a tyro in

petrography would confound siliceous sinter with any
form of granitic rock ? Again, without giving any data,

he speaks of "protrusions of limestone and dolomite."

How does he imagine they were protruded ? Were they

thrust out as solid masses, or hke the quartz-rock of his

springs ? He mentions them in connection with " a sheet

of quartz-rock," and speaks elsewhere of having himself

observed intrusive quartz-rock Ln many places. It is

evident, however, that it would lead to the most hopeless

confusion if the term quartz-rock, which has for genera-

tions included hardened siliceous sandstones, sometimes
even with traces of organisms, were applied also to any
member of the granitic family. Mr. Kinahan should
invent another name for his intrusive quartz-rock. He
has no timidity in names, and might hit upon one quite

as euphonious as those already referred to.

Probably the most valuable part of the book is that

which treats of the prehistoric remains. Mr. Kinahan
is an authority on crannoges; and the digest therefore

which he has given of known facts in this subject, besides

its interest to the general reader, will be welcomed by
geologists to whom the scattered papers in the Transac-
tions of the Irish Societies are not familiar.

The illustrations are singularly poor, and seem all the

more so by contrast with the sketches of the lamented

Du Noyer, which have made the geology and scenery of

Ireland familiar to many eyes all over the world. Could

not Mr. Kinahan have availed himself of some of the

drawings, published or unpubhshed, of his friend ? Any
additional publicity he could have given them would

have been another tribute to the memory of a true artist.

While the author recognises the debt of gratitude owed
by Irish geologists to Griffith and Jukes, there are some
names which he passes over in strange silence. Why,
for instance, could he find no room for the honoured

name of Harkness ? Surely, when he was writing about

the metamorphic rocks of Donegal, he might have made
grateful allusion to the geologist who, more than any one

else, has thrown light upon these rocks. He quotes two
or three times an opinion of Prof. Hull only to reject it,

and these are all the direct references he deigns to make
to the labours of one who has already done and is still

doing so much for the cause of Irish geology ; there

being not the least allusion anywhere to the previously

published volume by that writer. This may have arisen

from mere inadvertence, and in that hope we take leave

of Mr. Kinahan and his book, wishing for both that

appreciation from geological readers which they de-

serve.

OUR BOOK SHELF
Studies in Comparative Anatomy. No. I. The Skull of

the Crocodile. By L. C. MiaU. No. II. Anatomy oj
the Indian Elephatit. By L. C. Miall and F. Green-
wood. (London : Macmillan and Co., 1878.)

Prof. Miall has given in the first of these "Studies" a
careful and systematic description of the Skull of the
Crocodile, his object being to fiu^ish to students a
more complete account of the skull in this family of
reptiles than is foimd in the usual treatises on the Com-
parative Anatomy of the Vertebrata. He commences by
giving a general view of the crocodilian skull, and then
sketches its mode of development, pointing out at the
same time the relation of the cranial nerves to the post-
oral clefts and arches. The individual bones of the skull

are then described in detail. An elaborate accoxmt is

given of the tympanic cavity and of its communications
with the several Eustachian passages, which, together
with the external auditory meatus, represent the cleft

between the mandibular and hyoidean arches. !Mr.

Miall gives in an appendix a translation, with annotations,
of Rathke's account of the development of the skull of
the crocodile. The essay will be of great service to those
desirous of acquiring a knowledge of the crocodile's
slailL

In the second of these " Studies " Pro£ MiaU writes, in

conjunction with Mr. Greenwood, an account of the
anatomy of the muscular, vascular, digestive, and genito-
urinary systems of the Indian elephant, together with
some observations on the organs of special sense. This
essay appeared originally in the Journal ofAnatomy and
Physiology for 18; 8, and in reprinting it the authors have
reproduced the plates and woodcuts employed in illus-

trating their description as it appeared in t\i?it Journal.
Throughout the essay frequent reference is made to the
previous literature of the subject, and the authors point

out any discrepancies between their observations and the

descriptions of the other anatomists who have examined
this species of elephant. The part of this essay which
contains the greatest number of new facts is the descrip-

tion of the muscular system, which is very carefully done,
and forms an important contribution to the myology of

this huge animal.
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Seco7tda Contribtizione morfolo^ia e sistematica del

Selachi. Del Prof. Pietro Pavesi. (Genoa, 1878.)

In 1874 Prof. Pavesi, of Pavia, described in the Antiali
del Museo Civico of Genoa a shark which had been
captured at Lerici, in the Gulf of Spezzia, in 187 1. It

belonged to the genus Selache, but, from a peculiarity in

the conformation of the rostrum, Pavesi considered it

to be a distinct species from the great basking shark,
Selache maxima, and named it Selache rostrata. The
specific difference of this specimen has, however, been
called in question by Canestrini, Steenstrup, and other
ichthyologists, who were inclined to regard it as a mon-
strous form of the Selache maxima. In June, 1877,
a male shark, also belonging to the genus Selache,
was caught in the harbour of Vado, near Savona,
and, being examined by Prof. Pavesi, forms the sub-
ject of this second communication to the Amiali
del Museo Civico, vol. xii. Its length was between
ten and eleven feet. It had been eviscerated before
coming into his possession, so that the memoir does
not give an account of the abdominal viscera, but the
external characters, the skeleton, the pectinated appen-
dages, the brain and cranial nerves, and the vascular
system, are described. The shark from Vado is almost
identical, says the author, with that previously caught at
Lerici. He then carefully reconsiders the systematic
position of these specimens. He is strongly of opinion
that the view that the specimen originally described was
a monstrous form of Selache maxima is quite untenable.
But his examination of this second specimen has con-
vinced him that these sharks can no longer be regarded
as a distinct species, and that they are young examples of
the great basking shark, Selache maxima. The memoir
is illustrated by a lithographic plate and by twenty-seven
woodcuts.

Das Leben. Nattirwissenschaftliche Entivickelnng des
organischen Seelen- und Geisteslebens. Von Philipp
Spiller. (Berlin : Stuhr'sche Buchhandlung, 1878.)

This work may be said to be but an enlarged reproduc-
tion of a division of an earlier and more important work

:

" Die Urkraft des Weltalls nach ihrem Wesen und Wirken
auf alien Naturgebieten," by the same author. Prof.
Spiller, whose death it was our painful duty to announce
last week, is the originator and founder of a philosophical
theor>' on the first cause of all things. According to his
view the world-ether is the architect of the universe as
well as the fundamental cause of gravitation. In his
works, particularly in the one just mentioned, the learned
professor treats this world-ether theory in a most masterly
manner, a.nd whatever view we may take as to the correct-
ness of his views—a question which we certainly do not
wish to decide—it is only justice to point out that his
explanations and definitions are all written in such a
spirit of firm conviction of the truth of his theory, that
an attentive reader cannot refuse his admiration and
respect.

LETTERS TO THE EDITOR
[ The Editor does not held himselfresponsible for opinions expressed

by his correspondents. Neither can he undertake to return, or
to correspond with the writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

[The Editor urgently requests correspondents to keep their letters as
short as possible. The pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting and novel facts.\

Leibnitz's Mathematics
I UNDERSTOOD Dr. Ingleby to say that he was prepared to

make good his assertions, and to respond to Mr. Nelson's "call"
as soon as I retracted, or justified, my former statement.

In 1871 Dr. Ingleby said it was exactly twenty years since the
last vestige of presimiption against the fair fame of Leibnitz was
"obliterated."

Dr. Ingleby is evidently unacquainted with the work of Dr.

Sloman (Leipzig, 1858 ; in English, Macmillan, i860), else he
would not have spoken of the "last vestige of presumption."

Kant's opinion of Leibnitz, which is far morefavourable than

that of Dr. Sloman, compares him to chemists "who gave
themselves out to be possessed of secrets, when they had really

nothing but a persuasion and a conviction of their capacity for

acquiring such." This verdict, from a true metaphysician, ought

.

to have much weight with Dr. Ingleby. P. G. Tait

Guthrie's "Physics"

Some weeks ago (p. 311) you published in Nature a revievf

by Prof. Maxwell of a little book of mine on Practical Physics.

It is not my intention to complain in any way of the review,

partly because it would be a profitless trespass on your space, but

mainly because, while the tone is unfavourable, the instances

adduced by the reviewer go a long way to confute his own state-

ments in all • cases where there is any connection between the

two.
Some well-meaning friend has composed and sent me a copy

of the inclosed. There appear to be various opinions as to the

authorship. It has even been suggested that Prof. Maxwell, with

that sense of humour for which he is so esteemed, and with a

pardonable love of mystification, is himself the author,

February 24 Fredk. Guthrie
Remonstrance to a Respecteb Daddie Anent His Loss

OF Temper
Suggested by Prof. Clerk Maxwell's review of Guthrie's

"Physics"
Worry, through duties Academic,

It might ha'e been
That made ye write your last polemic

Sae unco keen :

Or intellectual indigestion

O' mental meat.

Striving in vain to solve some question

Fro' " Maxwell's Heat."

Mayhap that mighty brain, in gliding

Fro' space tae space.

Met wi' anither, an' collidin'.

Not face tae face.

But rather crookedly, in fallin'

Wi' gentle list,

Gat what there is nae help fro' callin'

An ugly twist.

If 'twas your "demon" led ye blindly.

Ye should na thank him,

But gripe him by the lug and kindly

But soundly spank him.

Sae, stem but patronising daddie

!

Don't ta'e 't amiss.

If a puir castigated laddie

Observes just this :

—

Ye 've gat a braw new Lab'ratory

Wi' a' the gears.

Fro' which, the waild is unco sorry,

'Maist naught appears.

A weel-bred dog, yoursel' must feel,

Should seldom bark.

Just put your fore paws tae the wheel.

An' do some Wark. f^

Unscientific Art

In Punches series of cartoons, "the man at the wheel" turns

up now and again. The most recent example is that of

date February 22 : John Bull and Punch are strenuously holding

a steering-wheel between them, in a tempestuous scene. I have a

second example before me in the series of cartoons of Beaconsfield

recently-issued. No. 61 : Disraeli has one hand on a steering-wheel,

while the other holds a pistol directed to the powder magazine
below ; and he threatens to blow up the ship if Gladstone and
Bright (climbing over the bulwarks behind) step on board.

Other cases will be remembered. Now (neglecting here the

political meaning of the pictures) these steering-wheels are won-
derful productions, and how they serve for steering is a mystery.

The wonder, remarked on by St. James, of "a very small
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helm " turning great ships, is here outdone. The wheel stands,

in all simplicity, between two uprights, or a slitted upright,

fixed on the deck (or a raised platform) ; there is nothing behind

or before the outer surfaces of the uprights. But an essential

part of ordinary steering-wheels is the drum or axle extending

generally a little way behind (and covered, it may be), on which

are wound ropes or chains passing round pulleys to the tiller.

A more modem form well known is a screw shaft with

levers, &c. The omission in question in these cartoons leaves

the scientific mind decidedly "at sea," and with little confidence

in the steersman. I suspect the artistic type of mind is rather

apt to neglect such details.

It is remarkable, indeed, how many matters belonging to

simple observation escape notice by artists. I may perhaps be

allowed to note a few points which have occurred to me in

glancing over Punch from November to the present time, and the

three books of cartoons of the Punch series.

The electric machine sometimes makes its appearance in

Punch. In No. 53 of the Beaconsfield cartoons, that gentleman

(as a professor) is arranging a circuit between an aristocrat and

a working man for a shock. The electric machine behind is

evidently meant for one of the Ramsden type, but the brass-work

with points to collect the electricity is wanting, and the glass

plate seems to have great concealing power. Again, the clever

and fantastic sketch at the beginning of the Almanack shows an

electrical machine of quite indescribable type, unless it be a

Holtz, but it defies all mechanical conception. Perhaps it is not

allowable to apply scientific rules to the brilliant insanity of such

drawings, but I think there shoidd be more basis of real exist-

ence than this one presents.

From many pictures we might be led to infer that left-

handedness is much more common than it really is. Thus, a

pince-nez is held in the left hand by Mr. Bright (in No. 19 of the

Bright cartoons), by a church dignitary speaking to his daughters

{Punch, December 21, p. 282), and by an old gentleman who
receives a letter on the road on a snowy day (Punch, February I,

p. 39). In the Almanack (p. 5) a workman holds a cup in his

left hand and a saucer in his right. Reins are frequently held

in the right hand (which, I imderstand, is wrong)—one example

is the cartoon of Punch, December 14, "Post Equitem." If

something might be said for these cases, it is difficult to see how
an artist can be justified in putting a quill pen behind the left ear,

as in the case of Gladstone, when meeting Bismarck (last of

Gladstone series), unless, indeed, the right ear were already

occupied with one (which is not here the case). A similar

remark seems apphcable to a caricature of Ruskin by Samboume
{Punch, December 7, p. 254).

In an ingenious sketch {Punch, February I, p. 37), in which

a complex pocket-knife or sort of viultum in parvo is made to

take the aspect of a formidable animal, the spiral of the cork-

screw turns the wrong way.
In one of the Bright cartoons (No. 33), that gentleman appears

in court costume before a mirror which slants away from him
upwards, but the image, I think, hardly corresponds to this.

One word more, and of a somewat different order of criticism.

Heat of certain intensities and in certain circumstances may, of

course, be very unpleasant But, as we have had good reason

to know lately, heat may be very welcome and agreeable.

Therefore I venture to indict the cartoon of /"mw^tA, February 15,

" Hot water, sir ! " as flagrantly at fault. Beaconsfield is bring-

ing in the morning's hot water to John Bull in bed. In the

session of 1879 John Bull may very likely find himself "in hot

water ; " but in the connection to which the picture refers, hot

water is a pleasant mitigation to the inevitable discomfort of

washing. So John Bull's horrified look could not possibly refer

to that. If he were being awoke, as I have been, in a hydro-

pathic establishment, about 6 A.M., by a fiend in human shape,

who showed a c)mical determination to pack him in a cold wet
sheet, the man's implements might arouse some horror. In the

Beaconsfield cartoon. No. 90, "The Turkish Bath," the meta-

phor is, of course, all right : " You made it so confoundedly

hot for me !
"

Some of the foregoing are little points, but they prove this

much, that there is room for improvement among artists of this

class as regards correctness of observation and strict fidelity to

fact. A. B. M.

been called in to examine into the cause of leakage of water-

pipes under the flooring of houses," and then records a single

instance of rats having knawed through a pipe. It is important

to know whether the plumber knew of another case : for the

idea at once suggests itself that the pipe had cracked through

frost, and the rats then discovering the leakage gnawed it to get

more water.

It has always seemed to me that brute reasoning is always

practical but never abstract. They do wonderful things suggested

by the objective fact before them ; but, I think, never go beyond

it. Thus, a dog left in a room alone rang the bell to fetch the

servant. Had not the dog been taught to ring the bell (which on

inquiry proved to have been the case) it would have been abstract

reasoning, but it was only practical. The Arctic fox—too wary

to be shot like the first who took a bait tied to a string, which

was attached to the trigger of a gun—would dive under the snow

and so pull the bait down below the line of fire. This is purely

practical reasoning ; but had the fox pulled the string fir.-,t out

of the line of fire in order to discharge the gun, and then to

get the bait, tJiat would have been abstract reasoning which he

could not attain to.

This practical reasoning is just what young people do, before

they can reflect. A boy the other day found the straps of his

skates frozen. The fact only suggested cutting them. Not one

of his schoolfellows reflected upon the abstract fact that the ice

would melt if he sat upon his foot a few minutes. Hence brutes

and boys are just alike, in that nothing occurs to either beyond

what the immediaU fact before them may suggest. The one

kind I call purely practical reasoning, w hich both have ; the

other, abstract, which brutes never acquire ; but the boy will as

his intelligence develops. George Henslow

In Central Park one very hot day my attention was drawn to

the conduct of an elephant which had been placed in an inclosure

in the open air.

On the ground was a large heap of newly-mown grass, which

the sagacious animal was taking up by the trunkfull, and laying

carefully upon his sun-heated back. He continued the operation

until his back was completely thatched, when he remained quiet,

apparently enjoying the result of his ingenuity.

It seems to me that i«j/»«<r/ should have prompted the elephant

to eat the grass, and that it was reason which caused him to use

it for the purpose of diminishing the effect of the sun's rays.

New York, February 8 James J. Furniss

Bees' Stings

Will yon allow me, as possessor of a couple of score of hives,

to say a word respecting the discussion in your columns as to the

effect on Apis viellifica of the loss of its sting and appendages.

As far as my observations go, the bee is not seriously injured

by the loss, for though imprisoned and watched for some hours,

as soon as released it flies back to its hive, and apparendy resumes

its work as before. However, any one sufficiently painstaking

can settle the question finally by marking some such bees, and

watching for their departure, and return laden with honey or

poUen.
May I ask if any of your readers have yet determined the

identity of bee poison and formic acid. The former is said, on

exposure to the air, to solidify to a white crystalline mass, but

formic acid requires, I believe, a temperature of 0° C. to effect

this modification- J- P- Jackson

Bull's Mill Apiary, Hertford, February 18

Intellect in Brutes

In Mr. Nicols' instance of intellect in brutes (Nature, vol.

Lx. p. 365) he tells us that a plumber " had on several occasions

P. LE NEVE FOSTER

AVERY numerous body of friends will have heard

with regret of the sudden death of Mr. Le Neve

Foster, the secretary of the Society of Arts. Though

not himself an original worker in science, there were

few men better known in scientific circles, or so uni-

versally liked where he was known, as Mr. Foster. His

connection with the Society of Arts threw him amongst

men working in nearly aU lines of research, and there are

probably few recent instances of the practical application

of any new scientific discovery to industrial purposes in

which he did not take some interest Coming "P to London

with a fellowship from Trinity Hall, he was called to the

bar in 1836, and practised for some fifteen or sixteen years
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as a conveyancer. The natural bent of his mind, and some
association of his relatives with the Society of Arts, led

him to join it, and he soon became a member of its council.

The Society was then in anything but a flourishing state.

The necessity for such work as it had usefully done at

the beginning of the century had passed away, and those
who then controlled its destinies were hardly capable of

striking out for it a fresh line of action. It was, however,
just beginning to revive a little, when the proposal to

hold the first great exhibition was taken up by Mr. (now
Sir) Henry Cole, Mr. (afterwards Sir) Wentworth Dilke,

and some others of the more enterprising spirits who
were then gaining the upper hand in the Society. With
this reforming party Mr. Foster was associated, and it

tells much of the character of the man, of his freedom
from self-seeking tendencies, that while other members
of the little body worked their way upwards to honours
and high positions, he was content to remain with-

out reward, either pecuniary or titular, as a worker for the
whole of his life. When Mr. Grove gave up the secretary-

ship of the Society of Arts in 1853, Mr. Foster, resigning
the post he then held on its Council, was appointed to the
office, an office which he held till the day of his death,

last Thursday. Since then his career has been associated
with that of the Society. This grew in numbers and influ-

ence, and so the Secretary's office increased in importance.
During the twenty-five years in which he guided it, it did

a great deal of good work, and, it may be owned, some
which was not of much value. The trivialities soon
passed away and were forgotten, the good work endures.

In undertakings such as that of a public society most of

the work and but little of the credit falls to the executive

officer, and probably, if the truth were known, many of

the crude ideas first launched into the world at the

Society of Arts owed their ultimate success to their having
been hammered into a practical form by the secretary.

Ever ready with advice, the fruit of long experience,

never bored even by the most importunate of inventors,

ready to find something good, something to praise in the

most impracticable of schemes, he won the friendship, even
the affection, of all who knew him.

At many scientific gatherings his genial presence will

be missed. His was a well-known figure at the British

Association meetings. For thirteen years he acted as

secretary to Section G (Mechanical Science), and from
1863 to 1866 he served on the Council of the Association.

Taking an intelligent interest in several branches of

science, it was to photography that he principally devoted
himself. He was one of the earliest amateur photo-
graphers, and continued to work energetically at his

favourite pursuit down to the time of his death. One of

his last bits of out-door work, before his camera was laid

aside for the winter, was to take a view of the Obelisk on
the Embankment, a day or two before it was swung from
a horizontal into a vertical position. He wrote a good deal

on photographic subjects, mainly in the pages ofthe British

Photographic Journal, and similar periodicals. He also

wrote the article on photography in the series ofvolumes on
"British Industries," published by Mr. Stanford. He
was an occasional contributor to several of the scientific

and technical journals, and wrote a good deal in the

Journal of his own society, which, though not founded
by him, was published from the beginning under his

auspices, for he was on the Committee of Publications

when it began, and his secretaryship commenced before

the completion of its first volume. The older series of

Transactions, it will be remembered, ceased some few
years before the Journal was started. Mr. Foster was
one of the founders of the Photographic Society, and served

till a few years ago on its council. He was also President

of the Queckett Club for a year. The manner of his

death was startlingly sudden. Returning home after his

day's work, he sat down to read the newspaper before

dinner, when one of his family coming into the room

after he had been by himself only a few minutes, found
that he had fallen back from his chair dead. The cause
of death was fatty degeneration of the heart. He died

as we might all wish to die, at a ripe old age (nearly

seventy), quietly and easily, after a good life's work, and
in harness till the end.
He did not live to receive a testimonial which his

friends had just collected for him, and these same friends

now propose to do what they can to increase the amount
for the benefit of those he has left behind.

DR, APPLETON
"I^E were only able last week to note briefly the loss

* * which learning and science have sustained in the

death of Dr. Appleton at the early age of thirty-eight years.

Dr. Appleton was born at Reading, where, and at St.

John's, Oxford, he received his education. His special

bent lay more in a literary and philosophical than in a
scientific direction ; but, as we indicated, his services to

the advancement of science in this country have been very

great. He may, indeed, be regarded as the originator of

the movement for the endowment of scientific research

;

and it is greatly owing to his unceasing activity and influ-

ence that anything has been done in this direction by
Government. To quote the words of the memoir in

the Academy, of which he was the founder, and which,

for the sake of sound criticism and accurate know-
ledge, we trust will be a lasting monument to his energy,

and the breadth of his culture :
—

" With an enthusiasm
which nothing could chill, and a belief no opposition

could shake, he endeavoured to inspire his countrymen
with the same zeal for learning and science that he felt

himself, and to rekindle among them the well-nigh ex-

tinguished love of disinterested study and research.

Where others talked, he acted ; where others wavered,

he continued firm. Through good report and evil report

he struggled on towards the goal he saw clearly before

him, and the confidence he felt himself was communi-
cated to those who worked with him. Gifted with the

power of organisation, with boundless energy, and with

the art of influencing others, he was marked out as the

leader of a forlorn hope. Defeat was impossible for him,

and disappointment only increased his courage and
activity. It was in Dr. Appleton's hands that the move-
ment in favour of the endowment of research took solid

shape and organisation. His exertions brought about the

meeting at the Freemasons' Tavern in 1872, which first

drew public attention to the fact that the universities exist

for something higher than the examination of young men.
From that time forward Dr. Appleton took an active share

in the agitation that resulted in the passing of the Uni-
versities Act of 1877, and none of the opportunities which
his editorial position gave him were allowed to be lost.

Besides letters in the Times, the Pall Mall Gazette, and
elsewhere, he wrote two elaborate articles on * The
Economic Character of Subsidies to Education' and
'The Endowment of Research as a Form of Pro-

ductive Expenditure,' both republished in the volume of
' Essays on the Endowment of Research,' of which Dr.

Appleton was editor."

We are pleased also to be able to refer in this connec-

tion to an article in the Athenceum. Although there are

some parts of this article which we certainly could not

quote. In this it is acknowledged that Dr. Appleton had
raised a great question, and given it a hold on public

interest, " and there can be no doubt that the movement
which he, more than any other single man, had set on

foot had considerable effect on several of the provisions

of the Universities Act passed by the present Govern-

ment." ..." For a man who died before he was thirty-

eight it is no slight achievement to have forced such a

question as this on the sluggish attention both of the

public and of Parliament."
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We are pleased not only that oxir contemporary should

bear such hearty testimony to the energy and success of

Dr. Appleton, in promoting the cause which he had at

heart, but that it should be able to refer to the subject of

endowment of research not only without bitterness, but

with even some slight measure of approval. A cause

which had so pure-minded, clear-sighted, and widely-

cultured a man as Dr. Appleton on its side, must surely

have some solid reasons in its favour.

Dr. Appleton is ackno<vledged by all who knew him to

have been one of the most even-tempered ofmen. He was
always cheerful and complaisant ; opposition and even
rudeness did not ruffle him ; he returned to the charge
smiling at every blow. He was a very quick and ready
manager in such work as that of an editor, being full of

suggestion, and prompt at meeting difficulties. He was a
genuine philosopher, though he professed keen interest in

all departments of knowledge, he did not make the

mistake of over-estimating his own knowledge, or of

pretending to an encyclopaediac mind. His great merit is

that he really gave time and strength for "ideal " ends.

PRISON BREAD
IN two former papers ^ I discussed the dietetic value

and chemical composition of brown bread and of

aerated bread. The recent report - of the Committee
appointed to inquire into the dietaries of the prisons in

England and Wales having called public attention to the
subject of the nourishment contained in different varieties

of bread, the suggestions made in that report may be
suitably considered at the present time.

On pages 21, 22, 23, 38, and 39 of the report will be
found the statements and figures as to the bread question,

which I propose to criticise on the present occasion.

The committee begin by stating that " the flesh-formers

in white bread amount to 7 or 8 per cent., according to

the quality of the wheat of which it is made. In bread
containing the envelopes (of the grain) they amount to

about 10 per cent." Two or three years ago little fault

could have been found with these statements ; indeed,
the Committee appear here as in other parts of their

report, to have drawn some of their facts and figures

from a work of my own on Food, published in 1876
for the Science and Art Department. Still I am not
now prepared, in the light of the most recent analyses
of wheat and its mill-products, to endorse the statement
that brown bread, whether made so as to include all the
flour, middlings, sharps, pollard, and bran, produced
from a given weight of wheat, or with all these materials
minus the coarse bran, will contain on the average 10
per cent, of flesh-formers. Why, there are some varieties

of wheat, beautiful, plump, soft, white, floury wheats,
which do not contain more than 8 per cent, of total

nitrogenous matters of all kinds, including veritable flesh-

formers. How then can a wheat of this kind, if simply
ground up (whether the 4 per cent, of long bran it yields

be included in or excluded from the bread), be made to

yield a brown bread or whole meal bread containing
more flesh-forming matter than 5^ per cent. ? For the
meal will have taken up nearly one half its own weight
of additional water, and will now be proportionately more
dilute as to all its nutrients.

And, again, I have previously pointed out that the
coverings of the wheat grain contain, in varying, yet
considerable proportions, nitrogenous compounds to
which the flesh-forming property cannot be rightly
attributed. Thus, it may easily happen that the inclu-
sion of the 14 or 15 per cent, of mill products, usually
rejected in bread-making (excluding the long bran), may
not appreciably influence the proportion of flesh-formers
in the loaf. These two considerations do not, in my
opinion, lessen the desirability of substituting whole meal

' Nature, vol. xviii. p. 229. and vol. xix. p. 17^.
Report of Committee on Uietaries in Prisons, 1878

bread for white bread in our prisons, but they invalidate

some of the Committee's calculations as to the amounts of

flesh-formers supplied in the new prison-dietaries, and
they further suggest a method of adjusting the nutrient

ratio which should subsist between the nitrogenous and
carbonaceous constituents of the day's ration. I will

briefly discuss these two points.

We are told (on page 38) that 7 lbs. per week of bread
will furnish the prisoner with 9072 ounces of flesh-

formers. Now, if the bread referred to be that recom-
mended by the reporters, 7 lbs. should furnish, according
to their own showing, no less than 1 1 'i ounces of flesh-

forming nitrogenous matters. For they affirm such
bread to contain on the average 10 per cent, of flesh-

formers, and so the weekly allowance of 7 lbs. or 112

ounces of bread would furnish 1 1 '2 ounces of these nutrients.

They appear, however, to have assumed the bread in

use to contain not 10, but only 8"i per cent of flesh-

formers—at least, in the absence of direct analytical

data, I deduce this figure from the calculated amounts of

nitrogenous substance tabulated in the report. Indeed,

I conclude that they have not made the fresh calculations

rendered necessary by the altered composition of the

proposed bread, but have adopted the old figures of

Playfair and other writers on this subject. But taking

average whole meal bread made as directed by the re-

porters, and from ordinary wheats, it would not be safe

to reckon upon it containing as much as 8'i per cent, of

true flesh-forming material—my own experiments put it at

a little above 7. But granted the higher figure, we then

find that the prisoners with hard laboiur (with 7 days' con-

finement) receive no more than 14 ounces of flesh-

formers to 96 of heat givers, reckoned as starch, during

a week. The ratio here is i to 68, which differs too

widely from the normal ratio (i : 4^) to afford satisfactory

sustenance to men expected to do hard work.

There are, however, two ways out of this difficulty. WTiy
should not a part of the fine flour be excluded from the con-

stituents of the meal for prison bread ? Or again, why
should not biscuit flour, tailings, and middhngs be added
to it from other sources ? And the same result might be
ensured, and the flesh-formers be at the same time more
adequately represented in the bread, if care were taken to

choose for prison meal the hard, homy and tail wheats,

which are always more nitrogenous than the white, opaque
and soft grains. It is true that sonr;e of these hard, trans-

lucent \vheats, especially when they owe their character

to unripeness or a wet season, contain a larger proportion

than usual of non-albuminoid nitrogen, but in spite of

this their percentage of true flesh-formers is always high.

It would be quite easy, by chemical analysis of the

samples of grain offered by contract to the authorities,

always to secure a wheat containing 13 to 14 per cent, of

true flesh-formers, and therefore capable of producing a

bread with at least 9 per cent.

There are two other remarks suggested by reading the

part of this report on Prison Dietaries which relates to

bread. The Committee is clearly right when it urges the

desirability of including most of the coarser mill products

of wheat in the meal on account of the phosphates thus

secured. And the proposed plan is a good one, of making
the dough of the finer mill products only at first, and then

introducing, when the dough is nearly ready for the oven,

the middlings, sharps, and pollard ; again, kneading the

mass as quickly as possible, and then baking it. The
excessive solidity and stickiness of most whole meal

bread is thus avoided, since the ferments present in the

seed coats of the grain have but little time to exert their

action upon the starch of the flour. A. H. CHURCH

ISOMORPHISM
AT the regular meeting of the Berlin Chemical Society

on February 10, Prof. Hermann Kopp, of Heidel-

berg, delivered an address upon " Isomorphism." Prof.
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Kopp first proceeded to sketch the methods employed for

determining the molecular and atomic weights of the
elements. When an element can be volatilised con-
veniently, so that we can obtain its vapour-density, its mole-
cular weight is readily decided. Those elements which
enter with a large number of volatile, or gaseous bodies,
like carbon, present but little difficulty. Those, like zinc,

which form but one class of volatile compounds, leave
much to be desired, for a series of homologous bodies are
no better than a single member of the series. In this

case, however, the specific heat of the element comes to
our aid, and we can usually take such a multiple of its

equivalent as will give, when multiplied by the specific

heat, a product not far from six. Naumann' s law also

enables us to make use of the specific heat of salts as
well as that of the elements, the product of the specific

heat by the sum of the atomic weights being nearly equal
for similar compounds, and usually six times that of the
number of atoms in a molecule. But this fails in some
cases, probably, because we cannot take the specific heat
at a sufficiently high temperature, as in the case of ice.

In many cases where the above tests fail, isomorphism
holds good. But totally unlike bodies, containing an
unlike number of atoms in the molecule, have the same
crystalline form. To avoid this dilemma, Prof Kopp
proposes to limit the term isomorphous to those com-
pounds which possess the same crystal-forming power, as
proved by their ability to crystallise together, or, if

unequal in solubility, the ability of one crystal to grow in

a solution of the other. Both of these cases were beauti-

fully illustrated by alums. If a trace of a chromalum
solution be added to a solution of potash-alum, each
crystal that forms will contain both, as shown by the

reddish tinge, and the colour deepens as the quantity of

chromalum added is increased. On the other hand,
when a crystal of one sort of alum is placed in a solution

of the other kind, it continues to grow. Fine specimens
of such crystals were exhibited by the speaker, who
is remarkably skilful in this matter of growing and
nursing crystals. Many other isomorphous salts were
exhibited, such as the sulphates of magnesia and nickel

;

in some cases two different salts had been deposited
alternately over the crystal of a third salt. Most inter-

esting were rhombohedra of calxspar covered with nitrate

of sodium, thus proving these two bodies isomorphous.
The professor acknowledged that he had had much dif-

ficulty in obtaining these, and had utterly failed to make
a crystal of arragonite grow in a solution of nitrate of

potash. Prof. Kopp said, in conclusion, that unlike

number of atoms could not replace each other in a mole-
cule of two isomorphous bodies. Sulphate of cadmium
will crystallise with eight equivalents of water to three of

the anhydrous salt. Sulphate of didymium crystallises

with eight equivalents of water. Both have the same
crystalline form, but two atoms of didymium seem to re-

place the three of cadmium :

—

DigSsOia -f 8H,0

;

CdsSsUia -f- 8H2O.

But these salts will not crystallise together, and crystals

of the latter, from a mixed solution, contain no pinkish

tinge of didymium.

HER MAJESTY'S ASTRONOMER AT THE
CAPE

M-R. DAVID GILL has been gazetted successor to

Mr. E. J. Stone in the direction of the Royal Ob-
servatory, Cape of Good Hope. The discrimination

exercised by the First Lord of the Admiralty in this

appointment, we are confident will be appreciated and
applauded by astronomers generally. Obtaining his first

experience in practical astronomy in the Observatory at

Aberdeen, and in a private observatory which he erected

in the same place, Mr. Gill was so fortunate as to be
associated with Lord Lindsay in the designs and details

of the large observatory founded by this nobleman at Dun
Echt in 1870, taking the position of chief of the staff. He
thus became engaged in the organisation of the expedition
to the Mauritius fitted out by Lord Lindsay for the obser-
vation of the transit of Venus, on which occasion advantage
was taken of the circumstance of a heliometer forming part
of the equipment to determine the sun's distance by mea-
sures of the planet Juno, being the first trial of the method,
and attended with satisfactory results ; the details of this

work were published by Lord Lindsay as the joint work
of himself and Mr. Gill. In connection with the same
expedition, Mr. Gill arranged and personally conducted
the whole of the chronometric and telegraphic longitude
determinations connecting Berlin, Malta, Alexandria,
Suez, Aden, Bombay, Seychelles, Reunion, Mauritius,

and Rodriguez. It was while engaged upon these opera-
tions that he undertook, at the request of the Khedive,
the measurement of the first base line of the geodetic sur-

vey of Egypt. In 1877 Mr. Gill laid before the Royal Astro-

nomical Society a proposal to determine the sun's distance

by heliometric observations of the planet Mars about the

very favourable opposition of that year. Lord Lindsay
lending his heliometer for the purpose. The proposal

met with the support of the Astronomer-Royal and
Council of this Society, and was further aided in its

execution by a grant from the government funds in the

hands of the Royal Society. The Island of Ascension
was fixed upon as a favourable station for these observa-

tions, and Mr. Gill proceeded to Ascension in June, being

occupied there about six months in the necessary prepa-

rations and carrying out of the scheme. The reductions

are still proceeding, but in proof of the importance
attached to this attempt to obtain a reliable value of the

solar parallax and the interest felt by the leading astro-

nomers of different nations in his work, it may be men-
tioned that on asking for aid in the accurate determina-

tion of the positions of the stars observed with Mars,

his request was cordially acceded to at the following obser-

vatories :—Greenwich, Oxford, and Liverpool, Albany,

U.S., Berlin, Cambridge, Mass., Cordoba (the national

establishment of the Argentine Republic), Konigsberg,

Leipsic, Leyden, Melbourne, Paris, Pulkova (the Imperial

Observatory of Russia), and Washington.
We will express the hope that Mr. Gill may carry to

his new sphere a continuance of the great energy he has

hitherto shown and repeat our conviction that his nomina-
tion by the First Lord to the important position of " Her
Majesty's Astronomer at the Cape," will be hailed with

great satisfaction in the astronomical world. It is under-

stood that Mr. Gill leaves England early in May, arriving

at the Cape in good time to confer with Mr. Stone upon
the future work of the Observatory.

OUR ASTRONOMICAL COLUMN
The Naval Observatory, Washington.—The Re-

port of Admiral Rodgers, superintendent of this great

astronomical' establishment, for the year 1878 has just

been issued. The operations of the institution have been

more than usually extended, involving expeditions for

the observation of the transit of Mercury on May 8, and

the total solar eclipse of July 29. The 26 inch refractor

has been in charge of Prof. Asaph Hall, with Prof.

Holden as assistant, and has been constantly employed

in the observation of sateUites, double stars, and nebula;,

and occasionally of comets. Admiral Rodgers mentions

that many foreign astronomers visiting the United States

on the occasion of the eclipse, took the opportunity of

inspecting this instrument, expressing very generally an

opinion that the mounting was too light, and in this

opinion the superintendent to a certain degree coincides,
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although it is pointed out that during the five years that

the equatorial has been mounted, " the position of the
pole of the instrument has changed only a fraction of a
minute of arc." The observations of the satellites of
Saturn refer mostly to Japetus, Hyperion, and Titan.
The disappearance of the ring took place February 6 ;

Bessel's elements were verified by observations of its

angle of position on thirty- six nights by Prof. Hall, and
on twenty nights by Prof. Holden. There are also ob-
servations of the satellites of Uranus and Neptune,
besides the fine series on the two satellites of Mars which
were placed in the hands of astronomers some time since.

A good series of measures of the companion of Sirius
was obtained, and the six stars in the trapezium of Orion
hare been measured in connection with obserrations of
Mr. Otto Struve's selected list of stars for determining
the personal errors of observers. Prof. Holden observed
the Orion nebula on twenty-eight nights, also six others
of the more interesting of this class of objects.

The transit-circle and the 9"6-inch equatorial hare
been in charge of Prof. Eastman; 3,450 observations
were made with the former instrument during the year,
while the equatorial has been occasionally employed for
a very necessary auxiliary purpose when it is desired to
observe the fainter or less accurately computed minor
planets on the meridian, riz., in determining previously
the approximate correction of the ephemerides ; for want
of this necessary preliminary observed at Washington, a
considerable number of observations on the meridian
have been put upon record as observations of faint

minors, which have been found to belong to small stars,

to the equal vexation of observers and computers.
During the transit of Mercury, seventy-two photographs

of the planet upon the solar disk were made at Washington
by Mr. Rogers, with one of the photoheliographs used for
the transit of Venus. Prof. Harkness proceeded to
Texas for the observation of this transit of Mercur}',
succeeding better with the later than the earlier half of
the phenomenon. The compilation and discussion of
the observations is proceeding under Prof. Eastman, and
will soon be ready for publication.
With regard to the total solar eclipse, it is stated that

the liberal appropriation authorised by Congress allowed
of a number of separate expeditions being organised, and
the co-operation of the leading astronomers of the United
States was invited and cordially responded to ; but, while
the Observatory of Washington was enabled to assist in
a financial point of view, the heads of expeditions were
left free to arrange their own plan pi obser\'ation. The
report enters briefly into particulars of the stations and
success of the observers, to which space will not allow
further reference here. With respect to the search for
an intra- Mercurial planet or planets, it is mentioned that
the following, in addition to Prof. Watson, were so occu-
pied, at least during a part of the time that the sun was
obscured :—Prof. Asaph Hall at La Junta, Colorado,
with a 5-inch Alvan Clark equatorial, power 150 diame-
ters, sweeping south and following the sun to about 10°

distance ; Mr. O. B, Wheeler at the same place, with a
similar instrument, sweeping below and preceding the
sun; Prof. Newcomb at Separation, Wyoming, and
Professors Holden and Pritchett at West Las Animas,
Colorado, also conducted imsuccessful sweeps for an
intra-Mercurial planet
The Washington Observatory has made arrangements

for dropping a time-ball in New York city, at noon daily,
which took effect from September 10, 1877; there have
been a few failures, the cause of which is explained. The
volume of observations for 1875 was daily expected to
be delivered from the press at the time the Report was
drawn up : we presume there are few real astronomical
workers who have not experience of the liberality with
which the handsome volume annually issued has been
distributed by the United States Naval Observatory.

Tempel's Comet, 1867, II.—Since our last note re-

ferring to this comet, M. Gautier has published sweeping-
ephemerides, in the calculation of which he first assumes
the perihelion passage to occur May 10-9416 Berlin mean
time (that being the epoch fixed by his calculations after

taking into account the action of Jupiter during the
present revolution, which has delayed the comet less than
three days), and then varies this date by + 4 days ; he
believes the error of his computation will not exceed
these limits. The following are the positions taking
T = May 10*9416 for midnight at Berlin, or roughly for

iih. Greenwich time, during the next period of absence
of moonlight, or rather beyond it :

—

g
Right

""T^' Ascension,
h. m. 6.

March 10 ... 15 56 I ... 98 54*4 ... 0*0960 ... o*i88

„ 14 ... 16 I 41 ... 99 10*5 ... o*o8o8 ... —
„ 18 ... 16 7 2 ... 99 26*2 ... 0*0657 ... —
„ 22 ... 16 12 2 ... 99 41*6 ... 0*0506 ... —
„ 26 ... 16 16 39 ... 99 56*9 ... 0*0355 ... —
,, 30 ... 16 20 51 .. 100 126 ... 0*0206 ... 0*278

An acceleration of four days in the time of arrival at

perihelion will alter the comet's position on March 10,

-|- lom. IS. in R.A., and -|- 1° 4' in N.P.D. ; and on
March 30, + iim. sis. in R-A-, and -f*

1° n' iii N.P.D.

North Polar Log. Distance Intensity
Distance. fix>m Earth, of Light.

BIOLOGICAL NOTES
New Fishes from Central Asia.—The last number

of the Bulletin of the Imperial Academy of Sciences of

St. Petersburg contains an interesting communication
from Prof. Kessler on the fishes obtained by Prjvalsky
during his recent expedition to Lob-Nor, a district pre-

viously unvisited by any naturalist. Herr Prjvalsky'

s

collection from Lob-Nor and the basin of the Tarim con-
tained examples of eleven species of fishes, eight of which
belong to the family of Cyprinidce, and three to that of

CobitidcE. As might have been expected, nearly the whole
of these are new to science, and belong to genera {Dipty-

chus, Schizothorax, &c.) characteristic of the high lands of

Central Asia. One of the Cyprinoides is so peculiar as to

necessitate the institution for it of a new genus, which
Herr Kessler proposes to call Aspiorhynchus. Aspio-
rhynchus prjvalskii, as Prof. Kessler names this fish, in

honour of its discoverer, inhabits the lower Tarim and
Lob-Nor, where it attains a considerable size and furnishes

an excellent article of food. Prof. Kessler suggests that

two of the fishes obtained by the late Dr. Stoliczka during
Forsyth' s expedition to Yarkand, which were referred by
Dr. Day to the genus Ptychobarbus, probably belong to

his genus Aspiorhynchus.

Dredging Operations, Gulf of Mexico.—The last

Bulletin (No. 9) of the Museum of Comparative Zoology
at Harvard College, Cambridge, Mass., contains an
account of some wonderful new or rare forms of echini,

by A. Agassiz, of corals by L. F. de Pourtales, and of

ophiurans, by T. Lyman, all the specimens having been
dredged, during the survey of the United States steamer
Blake, in the Gulf of Mexico. Preceding the technical

descriptions there is a bibliographical notice of the publi-

cations relating to the deep sea investigations carried on
by the United States Coast Survey from 1850 to the present

time. Of the echini described and figured in the present

number is a most interesting new species of Dorocidaris

{D. blakei). While the recent Cidaridae, so far as at present

known, do not by any means show the great variety in

the form of their spines, which is foimd so common
among the fossil genera of the family ;

yet here we have

at least one species in which the variety of the shape of

the spines is extreme. Its long tapering spines would

have indicated its position in Dorocidaris, but its extra-

ordinary flattened fan-shaped spines seem nearly identical

with those of the Jurassic genus Rhabdocidaris—when
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alive these echini were of a brilliant vermilion colour.

Salenia pattersoni spec, nov., is described as the

most exquisitely coloured of the living Salenidas, thus

far found ; the test was of a light cream colour, as

well as the shafts of the primary spines. These
are banded with a brilliant vermilion, the two colours

nearly equally divided. The secondary spines are also

cream-coloured, but separated at the base by dark violet

lines which extend from the apical to the actinal system.
Similar dark violet lines separate the genital and. ocular

plates. Cotioclyptis sigsbei is described as a magnificent
species, by far the most striking sea-urchin which A.
Agassiz had ever seen. The first time it was seen the

dredge brought up half a dozen of the huge, brilliant

lemon-coloured specimens. All these species, as well as

the remarkable Periaster limicola, are figured from pho-
tographs. Count Pourtalds describes a number of new
or rare forms of corals. As far as our present know-
ledge goes, he writes, no sea-bottom can rival in abund-
ance of deep-sea corals the West Indian. It is not at all

unfrequent for a single cast of the dredge to bring up a
dozen different species represented by more or less

numerous specimens of each. A very young specimen of
Holopus was dredged from a depth of 100 fathoms. It

has been sent for study to Sir Wyville Thomson, but a
beautiful figure by A. Agassiz is here given. Several new
species of Antedon are described by Pourtalds. A large

number of new species and two new genera of ophiuroids

are described by Theodore Lyman. The descriptions

are accompanied by excellent figures.

United States Fish Commission. — Messrs. G.

Brown Goode and Tarleton H. Bean give an account of

some fifty species of fishes from the east coast of the

United States, some ofwhich are new to science and all of

which are new to the fauna ofthat portion of the American
States. Among the more interesting of the new forms
may be mentioned Phycis chesteri, the largest specimens
measured without the tail about eight inches in length

;

they were taken off Cape Ann. A new species of Dr.

Giinther's genus Haloporphyrus was taken on the outer

edge of Le Have Bank at a depth of 400 to 500 fathoms.

Two specimens of iheizxt Remoropsis brachyptera{\^owe)

GiU, were obtained ; one was found clinging to the side of

a sword-fish, harpooned in the channel south-west of

George's Bank, and the other on the deck of a Halibut

trawler fishing to the north-east of George's Bank, at a

time when sword-fish were being taken on the trawls. A
specimen of Nemichthys scolopaceus was taken alive from
the stomach of a cod caught on the same bank. Atnia
calva is reported from St. John's River, Florida, and from
Spruce Creek, a tributary of Halifax River, about lat. 28°.

Its range has not hitherto been recognised south of

Charlestown, South Carolina, from whence Garden sent

specimens to Linnaeus {American Journal of Science and
Arts, January, 1879).

American OEdogoniace^.—Dr. V. B. Wittrock has

just published a revision of the species of ffidogoniaceae

found in America, as far as they are known {Botaniska

Notiser \x\'g\ivi& af O. Nordstedt, November, 1878). The
list contains twenty-three species belonging to the genus
CEdogonium, and eight belonging to the genus Bulbo-

chaste. Cf these, nine are found in Greenland, five in

Pennsylvania, one in California, five in Mexico, three in the

West Indies, one in Venezuela, one in Bolivia, and seven in

Brazil. It would seem very certain that this number consti-

tutes but a small part of the species which will by further

investigations be discovered ; still it enables the author

to draw, with a considerably high degree of probability,

the following conclusions :— i. That the cedogoniaceous

vegetation of America differs but little from that of the

European. 2. That the species found towards the more
northern portion of this area are perfectly identical with

those to be met with in Northern Europe, while the

species met with in the more southern portion of the
same area are either species quite different from those
met with in Europe, or, at most, extreme varieties of

European forms. Only one of the South American
species forms an exception to this {CEdogonium crispum
(Hass.), Wittr.), which would seem to be nearly a cosmo-
politan. 3. That the genus Bulbochaete has in America,
as in Europe, most of its species indigenous to the cold

temperate or arctic zone. Of the eight species known
from America, five are natives of Greenland.

Chemico-Agricultural Stations in Italy.—
Stations for the scientific observations of subjects con-
nected with agriculture in its widest sense, have now
been for several years established throughout Italy.

These are under the general control of a Minister of

Agriculture. We have lately received the reports (Atti) of

the stations at Rome and Palermo, contributed by Prof.

J. G. Briosi ; they have, as might be expected, mostly to

do with the subject of the diseases of the vine and the

olive. Among the more important of these reports are

the following : On the Phytoptus of the Vine {Phytoptus
vitis), with figures ; an account of the Marciume of the

Vine {Albinia wockiand), with figures ; on a Fungoid
Disease attacking Lemons {Fusisporiitm limoni), with

figures. At Messina a lemon-tree, in good condition, of

fair size, will, it is reckoned, produce about 2,000 ripe

fruit each year. These fruits are sold at from twenty to

forty lire the thousand, according to size and quality, so

that a lemon orchard is of great value, and a good deal

of distress has been caused by the destruction of the

lemon crops by this disease.

ASPARAGIN in Plants.—The physiological rdle and
distribution of asparagin in the plant kingdom have been
lately studied by Herr Borodin {Botanische Zeitung, 5 1 and

52, 1878). He states, as the result of his researches, that

whenever a vigorous part of a plant becomes poor in non-

nitrogenous substances, asparagin occurs as a product of

decomposition, and accumulates. This may be explained in

either oftwo ways : either the presence of non-nitrogenous

matters hinders the decomposition of albumen, while

these alone are decomposed ; or (conversely) in life

albumen is always decomposed and asparagin constantly

formed, but where carbohydrates are present albumen is

regenerated, and it is only where these are deficient that

asparagin accumulates. The former hypothesis supposes

different processes of decomposition in life according as

carbohydrates are present or not ; Herr Borodin thinks

it therefore the more improbable, and adopts the other,

doing so the more readily that the regeneration of

albumen from asparagin and carbohydrates certainly

occurs, and is necessary for the transference of the albu-

minous matters. Not all carbohydrates are adapted for

regeneration of albumen from asparagin, and therefore

asparagin may accumulate even when carbohydrates are

present. Such unsuitable carbohydrates are starch and
the oils, whereas glucose is the suitable form.

THE PIC DU MIDI OBSERVATORY

OUR readers may remember that early in the year

General de Nansouty, the hardy director of the Pic

du Midi Meteorological Observatory, was cut off from

communication with the world below, the severe weather

having so affected the telegraph as to prevent it from

acting. Fears were entertained for the General' s safety,

and M. Albert Tissandier resolved to organise a party for

the ascent of the Pic and the succour of the veteran

observer. An interesting account of this ascent appears

in La Nature, to which we are indebted for the accom-

panying illustrations. The snow-storm having somewhat

abated at Bagn^res-de-Bigorre on January 9, M. Tis-

sandier resolved to attempt the Pic next day, in company
with three of General Nansouty's usual guides.
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They set out at 9 A.M. on the loth, and in spite of the

deep snow and fallen avalanches, the ascent was at first

not difficult. After equipping themselves for snow work
at some huts occupied only in summer, the ascent was
begun in earnest. The weather was grey and uncertain,

the temperature 0° Cent., with a thick mist that prevented
anything being seen beyond 300 metres. The snow be-

came deeper and deeper as they advanced, and one of

the guides went before to show the way, the others fol-

lowing the marks of his footsteps up the steep slope of

the mountain side. Sometimes they were buried to the

waist, and often they had to rest to recover breath. The
ascent was slow and difficult, but they were often

rewarded by the magnificent effects resulting from the
play of light upon the snowy landscape beneath, or of

the clouds advancing majestically into the midst of the

snows. After attaining an altitude of 6,000 feet, they had
got over the steepest part of the slope. But now the

weather changed, the wind rose, and mists more and
more obscured the sky. Squalls of snow were driven into

their faces, and seriously hindered their progress. Along-
side the track heaps of snow showed where avalanches
had recently fallen from the rocks above. The telegraph

posts, 7 metres high, were often buried ; five or six of

them were even broken by the violence of the recent

storms, and the wires were broken. The weather got

worse as they ascended, and M. Tissandier had all the

symptoms of mountain-sickness, '^which he had not ex-

perienced before, even when ascending Mont Blanc. At
last, however, the summit was reached, and, as might be
expected. General de Nansouty gave the party a warm
reception. A glorious fire and an excellent dinner soon
set M. Tissandier all right again.
.' The establishment of the General is far from being
luxurious, M. Tissandier tells us ; although none of the

usual necessaries of life are wanting, one is struck with
the devotion which impels him, for the sole purpose of

advancing science to accept an existence so isolated, so

primitive, and that during eight months of the year.

The observatory of the Pic du Midi is most picturesque.

We enter first a passage with glass doors at the sides, in

order to protect as much as possible from the violence of

the wind and the gusts of snow. The telegraphic office

is at the bottom. A respectable provision of wood fur-

nishes this passage ; a few hens inhabit it ; one of them
was slaughtered in M. Tissandier' s honour. A room
adorned with an immense fireplace is next presented to

the visitor's view ; it is the vestibule. The guides sleep

here on a camp bed, and have for messmates two dogs
and two cats, presided over by the intendant, the faithful

guardian of the observatory. All round this apartment,
carefully arranged as on shipboard, may be seen a variety

of provisions. The dining-room opens in this vestibule.

In summer a separate part of the building is arranged
for the reception of tourists, and a stable for horses is

placed below the principal structure.

To the first storey there is no staircase, as there is no
room for it ; there is only a ladder with a knotted cord
as balustrade. On ascending this, a small vaulted room
is entered ; a stove ruddy with fire heats the whole floor,

and the cold of the outside is unkno\vn in these hospitable
chambers. The chief ornaments of this apartment con-
sist of two sets of beds, one near the floor, used by M.
Baylac, the second observer and devoted companion of
General de Nansouty, Above is another bed, or rather
shelf, to use the General' s expression ; this is for the use
of visitors. It is reached by a ladder, and the mattress
consists of an excellent sheepskin, on which, M. Tissan-
dier declares, he slept so soundly, 8,000 feet above the
sea, that he reluctantly left it on the morning after his
arrival. On this first floor the General has a workroom
in common with M. Baylac. This room is too small for
the work which has to be done in it.

Everybody is up at daybreak ; this is the inexorable

order. The General then begins the da/s observations.
It is necessary to go outside to examine the thermometers
and barometers, which are placed under a shelter con-
structed on a stone terrace. Every two hours, and
oftener when the atmospheric conditions require it, the
observations are renewed, precisely recorded, and pre-
served with care. Thus the whole day is passed, night
alone putting an end to the work, M. Tissandier bears
testimony to the energy and patience of the courageous
observer of the Pic du Midi in carrying on his work.

Fig. I.—Ascent of the Pic du Midi, January lo, 1879.

Happily the rather too primitive arrangement of the

General will soon be changed for the better, thanks to

the generous donations of those who love and desire to

advance science.

During the small amount of leisure which can be found

between the hours of observation. General de Nansouty

directs his companion in a great variety of labours. A
very interesting herbarium of the flora of the high regions

of the Pic du Midi has thus been formed. M, Tissandier

admired some rare plants, such as Gentiana ^lacialis,

Daphne cnceorum, Salix herbaccea, &c. Mineralogical
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Fig. 2.—Observatory of the Pic du Miii.

Fig 3.—The crests of Peiine Longue (Pic du Midi) emerging above the clouds.
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specirrens are also collected and arranged. Traps are

also lad by M. Baylac, and thus a fine collection of

ermin; skins has been formed.

The guides repaired the damage to the telegraph which
had interrupted the General's communication for ten
days. M. Tissandier says rightly that these accidents

Fi.,. \.—View of the New Ob^e^vato^>• cf the P.c du Midi, njw building

should not be allowed to happen to a man who so For at least a part of the distance between the summit
generously devotes himself to the progress of a depart-

|
and the plain the wires should be placed underground,

meat of science that is ot the greatest national utility. ! and thus beyond the reach of injury from avalanches and

Cct««ne 1-250*

Fig 5.—Plan and section of the New Ob>ervatorv Plan of the fir^t fl ^i- - . d»„ 07 o »->• n- i

,-^m- e, r..«^.^K,„i!l
rian orine nrst tlwr.—I, Passage, magazine: -2, Saltm; 3, Staircase; 4, Dimng-room; 5, VVv,rkroom,

6. Guest^:hamber; 7. TeJegraph; 8 and9, Bed-rooins. TheVouad-aaorwdlbeisedforprovSions.

Storms. After M. Tissandier's visit, our readers may
i
good-bye on the 12th, and during his descent took several

remember, telegraphic communication «'as again inter- i sketches. While it took him nine hours to make his
rupted with the Pic. M. Tissandier bade the General | ascent, he came down in four.
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The improvements contemplated by General de Nansouty
comprise an entirely new and much more solid and
durable structure at the very summit of the mountain, A
few generous friends of science have come to his aid and
placed in his hands the means of carrying out the execu-
tion of his enterprise. M. Bischoffsheim gives 15,000
francs, the Minister of Public Instruction and the
Minister of Public Works each 10,000 francs, the
Academy of Sciences 1,200 francs ; and large sums
have been given by various other societies and indi-
viduals while many smaller subscriptions, down to one
franc, have been placed at the General's disposal. There
is every reason to believe, that though the work will be
much more costly than originally expected, it will be
thoroughly and promptly completed.
Our illustration (Fig. 4) shows the new observatory as

it will appear when the works are completed ; it is at
present half built. To the right is seen, perched on a
platform, the shelter for the instruments of observation.
In the centre is the dwelling-house, the arrangements of
which will be seen in the plan. Fig. 5. To the left is the
lightning-rod, intended to protect the structure from the
lightning which so frequently strikes the summit of the
Pic. This lightning-rod, with its cable, which plunges
500 metres lower down in Lak Oncet, has cost 2,800
francs. The excavation of the hollow in which the struc-
ture is built has cost 2,500 francs ; so much of the build-
ing as has been raised, that is one half, has cost 22,000
francs. No doubt all the necessary funds will be forth-
coming ; it is said that the Minister of Public Instruction
will this year contribute another sum of 10,000 francs.
The example of General de Nansouty has already

borne fruit in France. General Farre has installed an
observatory at the foot of Infernet. In Provence a move-
ment has been set on foot to place one on Mont Ventoux.
With the fine observatory of the Puy de Dome, France
will possess an important net-work of high meteorological
stations which cannot but render valuable services to a
knowledge of atmospheric phenomena, and be of great
practical value to national industry. Let us hope that in

a veiy few months our own country will possess at least
one of these lofty stations which the French Government,
the French people, and French science think it their in-
terest and duty to give substantial encouragement to.

GEOGRAPHICAL NOTES
At the meeting of the Geographical Society on Monday

evening Sir Rutherford Alcock announced that the Earl
of Dufferin had formally resigned the office of president
in consequence of his appointment to the St. Petersburg
embassy. Mr. Clements R. Markham read a '^paper on
the basin of the River Helmund and the smaller basin
of the Abistada Lake, in Western Afghanistan, a region
which is classic ground, and is the scene of many of the
ancient Persian tales related in the pages of Ferdosi. Mr.
Markham gave some interesting particulars respecting
the formation of the river of Ghazni, which drains the
eastern half of the remarkable isolated basin of Lake
Abistada, on the east side of the western Sulimani Range.
He afterwards read a paper by Lieut.-General Kaye, on
the mountain passes leading to the valley of Bamian,
based on that officer's recollections of his visit to the
region north of Kabul, nearly forty years ago, supple-
mented by notes made at the time. With regard to the
idols of Bamian, the limit of his journey, General Kaye
mentions a curious fact, viz., that between the images
and at their sides, peeping over their shoulders—and some
even above their heads—were many caves in the cliff-

side on which they are cut, having intricate connecting
approaches and galleries cut within the rock ; these
formed dwellings for many Bamianchis and also for some
camp-followers of the British. The two papers were
illustrated by the large diagram of Afghanistan which
has just been constructed for the Society.

The London Missionary Society have receivec letters
down to October 17 from their mission at Ujiji, oi Lake
Tanganyika, which announce the death from apopexy of
the Rev. Mr. Thomson, the leader of the party aft^r the
Rev. Roger Price's departure. The Arabs, tiough
well disposed, refuse to allow the missionaries to settle

away from Ujiji. Mr. Hore, the scientific meiiber
of the mission, has taken several observations with the
view of settling the position of Ujiji.

In consequence of the prevailing ignorance on the
subject, Mr. E. F. im Thurn, of Demerara, has begun to
draw up some notes on the Indians of Guiana. In the
first instalment he remarks that the main tests by which
to distinguish the various tribes are language, geographi-
cal position, physical features, and customs, as expressed
in their characters, habits, and legends. In applying
these tests to the tribes of British Guiana he thinks it

best to look first at their geographical position. British

Guiana consists of three regions—the coast region nearest

the sea, within that the forest region, and within that

again the savannah region, which passes without break
into the great savannahs of Brazil. The coast region, in

the north, towards the sources of the Orinocco, is inha-

bited by the Warau Indians, and further south by the
Arawacks, while here and there are settlements and
families of the Caribisi, a term which appears to be not
strictly synonymous with Caribs. The forest ^region is

almost entirely inhabited by the Ackawois, with a very
few Carabisi settlements scattered among them. The
Savannah region is peopled by a large number of tribes.

Beginning from the north towards the Orinocco, the chief

are the Arecunas, Macusis, Wapianas, and Atorais.

Further south are the Tarumas and Woiowais, and the

small remnants of the Maopityans, or Frog Indians, and
the Pianoghottos. Here and there travellers report the

existence of other tribes, but these Mr. im Thurn main-
tains to be groups of hybrids between two tribes. Of the

Maopityans and the Pianoghottos nothing beyond a few
details as to their peculiar personal appearance and
manners is known, and of the Woiowais only the name is

known. Mr. im Thurn next dwells at some length on the

linguistic peculiarities of the other tribes mentioned,
excepting the Tarumas, and he afterwards describes the

way in which they most probably came into the positions

they now occupy.

The statue of Captain Cook, which has been erected

in the Hyde Park, Sydney, was unveiled on February 25.

The ceremony, which was of an imposing character, was
performed by the Governor, Sir Hercules Robinson, in

the presence of the Ministry, the public bodies of the

city, detachments of the naval and military forces, and
upwards of 20,000 spectators.

Dr. Edwin R. Heath, of whose proposed exploration

in South America we have already made mention, left

New York on November 23, and reached Pard on
December 19. He was to have taken a steamer up the

Madeira on the 23rd, and thence to Exaltacion or else

across to Reyes, on the Beni River, where he proposed to

spend some time in making collections and the necessary

preparations for descending the river. He expected to

obtain Greenwich time at San Antonio, the latitude and
longitude of which is well established, and to work his

longitudes by them until arriving at the Beni, where he

intended to correct it by "lunars." With a good outfit

and apparatus he was to take observations of latitude and

longitude at every suitable opportunity, as also to make
records of the thermometer, barometer, and boiling-

points. After completing all his preparations at Reyes,

and having his balsa properly constructed and equipped,

he proposed to commit himself to the current, and take

his chances of what might happen.

The Minister of Public Instruction at Paris has

received an interesting communication from Dr. Jules
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Creviux (see Nature, vol. xix. p. 298), Mritten on

Octooer 30 from the River Kou, an affluent of the Yary,

one of the lower tributaries of the Amazon. When he

last wTOte he had just crossed the crest of the Tumuc-
Hunac range. The Rouassir, an affluent of the Kou, was

at length reached, after many difficulties, on September

27, but proved to be navigable for less than 250 yards

;

its course then led through a marshy country, in which it

was divided into numerous streams, encumbered witk a
virgin vegetation, which had to be cut through. The
party only reached the confluence of the Kou on
December 2. Here Dr. Crevaux met some members of

the Roucouyenne tribe whom he had seen before, and
who were journeying towards the Oyapock River, in

Guiana. They took his letters and some of his collec-

tions, while a few of them undertook to remain with him
and guide him to the Yary, and thence to the Paru.

At a recent meeting of the Geographical Society of

Lyons, Capt. Baudot read a report on M. Duponchel's
project of a railway from Algeria to the SenegaL He
characterised the scheme as a dream and an illusion,

and basing his remarks on his experiences gained during

a long sojourn in Algeria, he enumerated the difficulties

which rendered the project incapable of realisation in

our time.

We have received the first part of a new edition of

Stieler's well-known Hand-Atlas, published by Perthes,

of Gotha. A large number of new maps are promised
;

one of these, North-West Africa, is contained in the first

part, and seems to us to be well up to date. It is only

four years since the last edition was published, but much
has happened during the interval to render a new one
necessary.

A NEW Society of Geography has been established at

Nancy, the head town of French Lorraine, and the first

meeting took place on February 24. Another Society of

Geography for Normandy has also been found at

Rouen.

At a recent meeting of the Berlin African Society, the
sum of 2,000 reichsmark was awarded to the well-known
traveller, Herr Ad. Krause, who is now in Northern
Africa, for a special tour to the Ahaggar mountain range.
A further sum of 20,000 mark will be distributed amongst
several other travellers shortly. In the next part of the
Society's Mittheilungen, interesting reports just come to

hand frcim Drs. Gerhard Rohlfs and Buchner, will be
published.

It is stated that Major Butler, of the 9th Regiment, has
returned to India from Turkestan, after completing a
survey of nearly 6,000 miles of the countr)'. In the
course of his explorations he visited and held a confer-

ence with the Tekkd Turcoman chiefs at Kizil Arvad,
which was afterwards occupied by the Russians, but from
which it is said that General Lomakin has found it neces-
sary to beat a retreat.

In the list of observations for fixing positions on the
Amazons, taken by Commander Selfridge, U.S.N., which
were recently published in the New York Herald, we
learn that by an accidental error the longitude of Para
was given as 48° 59' 15", instead of 48"^ 29' 15", and that
the latter will have to undergo a correction of 50" for the
difference between the meridians of the Rio de Janeiro
Observatory and Fort Villegagnon, the distance having
been erroneously calculated from the latter.

Under the title of "L'Am^rique Equinoxiale " RJ.
Ed. Andre has just commenced, in the Tour du Afottde,
a series of admirably illustrated papers on the United
States of Colombia, Ecuador, and Peru, in which he
travelled on a scientific mission from the French Govern-
ment in 1875-6.

NOTES
Frederick Smith, F.L.S., assistant-keeper of the zoological

department of the British Museum, died on the i6th inst, at

the age of seventy-three. Mr. Sniith had devoted himself to

entomology, and was one of the first living authorities on

hymenopterous insects.

The first soirie given at the Paris Obser\'ator7 by Admiral

Mouchez took place on February 21, and was very successful.

More than a thousand persons belonging to influential circles

visited the scientific exhibition of telephones, microphones,

electric pens, Feil's new specimens of artificial gems, &c. A
lecture was given by M. Wolf illustrating a new projection by

electric light ; the revolution of a radiometer could be observed

for the first time on a screen. Admiral Mouchez had secured

the services of the band of the Republican Guard, and a ball

terminated the proceedings. Science seems to be somewhat

more human and gay in Paris than in London ; we do not think

this does any harm to science, and is certainly a very efiectual

method of spreading an interest in it.

Encouraging experiments were made at the British Museum

on Tuesday night in lighting up the reading-room by means of

the electric 1 ght. To-night further and more complete experi-

ments are to be made, and we trust that as the result a consider-

able extension of working-hours will be possible for the hundreds

who make the great room their daily workshop. A week or two

ago the enterprising authorities of the Dundee public library

made similar experiments with hopeful results. For such pmr-

poses there can be no question of the utility of the light, if suit-

able and safe arrangements could be made. The form of

light used at the Museum was the modification of the Jabloch-

kofi" candle introduced hy the Societe Generale d'Electricite.

By way of experiment the electric light has recently been

introduced into the Vienna Art Exhibition at the "Kiinstlerhaus"

and has enabled the directors to keep open their picture galleries

until late at night. The experiment was a perfect success, and

the new light will remain permanently established at the

galleries.

The subjects of the Croonian Lectiures for this year are

announced. Lecture I. will be on the physical basis of ausculta-

tion, Lectm-e II. on tension, Lecture III. on the rate of the

heart's hypertrophy. All the lectures will be illustrated by

means of physical experiments and oxyhydrogen projection.

The lecturer is Dr. W. H. Stone.

On Wednesday, March 5, Prof. Flower will give the first of

his nine lectures at the College of Surgeons, on the comparative

anatomy of man, in continuation of the course of last year, to be

continued on Mondays, W^ednesdays, and Fridays, at 4 o'clock,

to March 24. The following are the heads of Prof. Flower's

lectures :—Recapitulation of the best ascertained facts in connec-

tion with the subjects treated of in the last course, including the

physical characters and geographical distribution of the Aus-

tralian, Tasmanian, Melanesian, Papuan, Malay, and Polynesian

races, with fiurther illustrations from recent additions to the

Museum ; the inhabitants of the Andaman Islands, briefly

touched upon last year, will next be treated of in detail, as

typical examples of the Negrito race, and their osteological

characters and relations to other races demonstrated from a

series of skeletons and crania lately received ; the Mongolian

type and its various modifications, illustrated as far as ihe mate-

rials in the Museum permit ; ethnology of Eastern and Southern

Asia ; the Ainos, a non-Mongolian people of Northern Japan ;

the Eskimos. The lectures are free to all who are interested in

the subject.

A NEW society has been created at Paris for aeronautics. It

L styled " Acidemie d'Ascensions meteorologiques," and a
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museum is being fitted up and will be opened in March for

public inspection, admittance free. It contains all the apparatus

devised for constructing or directing balloons or taking meteoro-

logical observations in the air.

We regret to see from the Times correspondent at Daka,

that notwithstanding all that science has done for warfare, the

Afghan war has been an unscientific one. " India," he states,

" is unprepared for scientific war." " The enemy like ourselves

possesses arms of precision and artillery. Their artillery at Ali

Musjid and the Peiwar Kotal was probably equal if not superior

to our own. Rockets, however, so easily carried over rough

mountain roads, and so terrifying to barbarians from their eccen-

tric course, exciting their astonishment more than any other

appliances of art except the telegraph, have never been intro-

duced in the campaign. Nor have any steam launches been
sent to traverse the navigable Cabul river, explore its windings,

and secure the left flank from gatherings of the enemy. No
lime-lights or other lights, of which science boasts so many, have

ever been supplied to prevent the enemy perpetually harassing

our troops and disturbing their much-needed repose by creeping

within range under cover of night and firing into our camp."
This is rather disheartening, and we trust that in the campaign
against the Zulus more attention will be paid to recent applica-

tions of science, and that for example night surprises will be

made impossible by the use of one or other form of light which

by a little ingenuity might be made to light up all the ground

around any position.

An unusually brilliant meteor was seen in the north of

England on Monday morning at about twelve minutes to three

o'clock. It is described as a pear-shaped ball of fire in the

northern heavens, which travelled slowly downwards towards the

horizon, and emitting scintillations and a light of great brilliancy

almost equal to that of day, so great indeed that it is said the

smallest print could have been read. The light having disap-

peared, a sound, described by some as resembling the discharge

of heavy cannon, and by others as that of the rumbling of

distant thunder, was heard, but in all cases it seems to have been

sufficiently violent to rattle windows, &c., and to have raised

various speculations as to what could be the cause, some ascribing

it to an earthquake, others to lightning, while others who saw

the meteor set it to the account of that unearthly visitor.

A SMART shock of earthquake, lasting about four seconds,

was felt at North Unst Lighthouse, Shetland, on January 4, at

five minutes past one o'clock in the afternoon. At 7.45 a.m. on
Sunday week, a smart shock was felt at Milan and Brescia.

A SIMPLE and convenient way of demonstrating the vibratory

movements of chords, is described by M. Schwedoff in a recent

number of the Journal de Physique. The stationary waves of

the chord are produced by means of an electric trembler (like

that used for bells), the chord being attached at one end to the

soft iron palette, and caused to vibrate transversely. The other

end of the chord is attached to a stretcher for varying the tension.

A movable runner allows of varying the length of the vibrating

portion. A blackened board with figures on it is supported

behind the chord.

By last accounts from China we learn that Mr. C. Moreno,

the agent of the American projectors of a scheme for connecting

China with the west coast of America by a submarine cable, is

now at Tientsin for the purpose of soliciting the support of the

Chinese Government. The Japanese are said to have promised

asistance if the project finds favour at Peking.

An interesting arcHftological observation has recently been

been made quite accidentally. It is well known that the urns

found on Roman burial-grounds and containing the bone remains

of cremated bodies are often covered with clay cups or dishes.

The object of these dishes was supposed to have been to ontain
spices, which sent forth agreeable odours during the progress if the

cremation. Herr Dahlem, a well known German archaeologist,

was able to verify this view in the following manner. He had
obtained a dish of this kind which was broken, and after cement-

ing it had placed it upon a stove for the purpose of drying ;he

cement. Shortly afterwards he noticed a strong and by ro

means unpleasant odoiu- proceeding from the heated dish. It

seems therefore that the ingredients burnt in the dish some
fifteen centuries ago had left traces behind, which announced
their presence upon becoming heated. Herr Dahlem remarks
that the odour was not unlike that of storax.

Prof. C. V. Riley, entomologist of the U.S. Department of

Agriculture, reports that serious complaints have come from the

Pacific slope dtu-ing the year of a new insect that is killing many
of the orchard and ornamental trees in that section of the

country. Specimens received from Mr. A. W. Saxe, of Santa
Clara, California, show it to be a species of Dorthesia, an abnor-

mal bark-louse (family Coccida). It is an Australian insect

(apparently D. characias, Westw.), and has of late years been
introduced on Australian plants into South Africa, where,

according to Mr. Roland Trimen, curator of the South African

Museum, it has multiplied at a terrible rate, and become such a

scourge as to attract the attention of the Government. It has

evidently been introduced (probably on the blue gum or euca-

lyptus) to California, either direct from Australia or from South
Africa, and will doubtless become a great evil, because most
introduced insects are brought over without the natural enemies

which keep them in check in their native country, and consequently

multiply at a prodigious rate. The best remedy is a judicious

use of kerosene or linseed-oil.

In the Revue (TAnthropologie for January, 1879, Dr. Gustave

Le Bon contributes an important memoir, " Recherches anato-

miques et mathematiques sur les Lois des Variations du Volume
du Cerveau et sur leurs Relations avec 1'Intelligence." One of

the most interesting of his conclusions is that relating to the

cranial differences between the sexes, both in weight of brain

and dimension of skull. This question has long been studied by
English anthropologists, and recently conclusions have notably

been drawn by Mr. Darwin in his chapter on " Difference in the

Mental Powers of the Two Sexes," in his " Descent of Man,"
and collaterally by Mr. Fras. Galton, in his work on '* Here-

ditary Genius." Dr. Le Bon states as the result of his investiga-

tions that the female brain is not only less in weight than that of

man, but that this inferiority exists " a age egal, a poids egal et

k taille egale," and that the cranial differences between the sexes

are greater among the cultivated and more highly-developed

races than among those in the most primitive condition, which
he ascribes to the fact that the mental activity of civilised society

is conducted in the aggregate by the male sex. These conclu-

sions are highly corroborative of the views advanced in a paper

read before the Anthropological Institute of London in 1874
(Distant, "On the Mental Differences between the Sexes,"

Journal of the Anthropological Institute, vol. iv. p. 78).

Dr. Le Bon points out also the important fact that though the

average capacity of the crania of the superior races is much
greater than that of the less-developed ones, still what really

constitutes the superiority of one race over the other is that the

civilised races contain necessarily more largely-developed crania

than can be found among the inferiorly developed races. As
regards a strong opinion often held as to the superiority in size

of the left hemisphere of the brain over that of the right. Dr. Le

Bon can add nothing in confirmation. From a measurement of

287 crania he found inequalities indicated on either side in such

proportion as to preclude his describing them as anything but a

variable character :
" sans qu'il soit possible d'assigner des raisons

serieuses a cette inegalite de developpement.

"
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On2 of the most interesting questions in American archaeology

has long been that of the age of the " mound -builders." Modem
views seem now opposed to a prehistoric date for these people.

Amongst other American workers who have inclined to the more

recent date of these structures may be mentioned S, F. Haven,

who considered the ancestors of the present Indians to have

been the authors of these erections, and Dr. P. J. Famsworth,

who believed that the mound-builders were identical in race

with the historical Indians of North America. On this subject

a paper read before the Congres International des Americanistes,

1877, by M. F. Force, has just been reprinted in pamphlet form

by Clarke and Co., Cincinnati, 1879, entitled " To what Race

did the Mound-builders belong?" The following are some of

the author's conclusion-; :—That so far as indications are given

by the growth of vegetation, it is not necessary to hold that any

of the works were abandoned more than one thousand years

ago. That the absence of all tradition concerning the mounds
among the recent Indians is no proof of their great antiquity,

as Indian tradition is short-lived and evanescent. Although the

advent of De Soto with his armed followers, pillaging and

ravaging the country, must have been calculated to make a deep

impression, yet, when Europeans visited the country a century

and a half later, they found not a vestige of a tradition of De
Soto. Finally, Mr. Force considers that the mound-builders

were tribes of Indians, more advanced than 'the Algonquins or

the Dakotahs, but much less advanced than the Aztecs or the

Peruvians, and on the same plane with the Pueblo Indians, and
that they were living in full prosperity in the time of Charle-

ma^e. Mr. Force reviews the evidence as to their antiquity

derived from an examination of crania from these mounds, and
endeavours to prove that either the skulls^were not obtained

from the mounds under consideration, or in other instances

would not bear the conclusions based on their examination.

A CURIOUS thermo-magnetic motor, devoid, probably, of prac-

tical value, but having some scientific interest, has been devised

by Prof. Houston and Thomson {Journal of the Franklin Insti-

tute). A disk or ring of thin steel is mounted on a vertical axis

so as to be quite free to move with its edges opposite the poles

of a horse-shoe magnet. The wheel of course becomes magne-
ti; ed by induction. On heating a section of it, It begins to move.
The reason is, that the heated section has its coercitive force

increased, and so, being less powerfully m^^etised by the

induction of the adjacent pole, than the part next it, the attrac-

tion exerted by the pole on this latter part is sufficient to cause

motion. A constant source of heat gives continuous rotation.

The disk must be sufficiently thin to prevent its acquiring a

uniform temperature. The heat may be applied at diametrically

opposite parts, with similar effi;ct. What renders the motor of

little value is the amount of heat required being so enormous as

compared with the force developed.

The Monats Berichte der Berliner Akademie (September and
October 1878) contain some researches by M. Panlzow on the

spectrum of oxygen : as, however, M. Paalzow has fallen into

the old and common mistake of taking the spectnun of carbonic

oxide for the spectrum of oxygen, he cannot be said to have
made any decisive addition to our knowledge.

A Ceylon paper furnishes some interesting notes respecting

the cultiu-e of the cinchona tree in the island. The variety

known as C. succirubra yields a large quantity of bark, and is

so hardy that, though the proper zone of elevation for its culture

is from 2,000 to 4,500 feet, many planters are induced to try it at

higher elevations. The zone for C. officinalis is from 4,000 feet

upwards, and it has been grown on Dodabetta at a height of

8,000 feet, but in that ca>e the bark of the unmoi-sed tree

becomes covered with lichens. C. calisaga will grow wherever
the last-named variety does. Cinchona officinalis is highly

recommended as a sheltering tree for coffee-shrubs against the

effects of wind.

The first number of the Journal of the Russian Physical and

Chemical Society (both societies now united) contains an inter-

esting paper by M. Beketoff on the specific heat of hydrogen

when compounded with palladium ; a paper by M. Ponomareff

on derivatives from uric acid ; additions and corrections, by

Prof. Menschutkin, to his papers on etherisation of secondary

alcohols ; two papers on organic chemistry by MM. Kiabinine,

Saytzeff, and Semlianitzin ; and a paper by M. Lerroantoff on

the chemical and photographic action of light. Many very

interesting notes give a very complete account of recent work in

chemistry.

The formation of hail and the various causes which contribute

to it are still a very obscure question in meteorology. The fc'-

lowing points on which information is desired have lately been

indicated by M. Colladon :— i. Dates as exact as possible, and

made comparable with the hour at Paris, Berne, or Geneva, of

the commencement and end of th^ hail shower ; extent of the

surface covered. 2. Average and maximum dimeasions of hail-

stones, their form, the average or maximum number of layers

they present. Do the successive layers increase in thickness

from the central nucleus ? 3. Apparent form and elevation of

hail clouds ; have they tlie appearance of a vast continuous

gyratory movement, or simply of movements of attraction and

repulsion ? Multiplicity of flashes, their average number per

minute ; are they, or not, accompanied by resounding noises and

frequent descents of lightning on the ground ? or are they mostly

mute? Are there notable falls of hail without apparent and
well-marked electrical phenomena ? 4. Average temperature of

the air before or during an electric storm, and temperature of the

rain-water accompanying it, at the moment of its fall. M.
Colladon has contrived an inexpensive apparatus for measuring

the last item {La Nature, February 15). A funnel conducts the

rain to a capsule holding the bulb of a minimum thermometer

which has the upper part of its stem bent horizontally and a scale

attached to this part.

In a note on brewing contained in a report on Sapporo and
Ishcari (Japan) we read that the beer is poor, weak stuff that will

not keep. In course of time,'however, it is fully expected that the

art of brewing will succeed, more especially as a native director

has spent several years in America and Europe devoting his

attention to brewing. The hops used, it seems, are imported,

and foreign hop seed has been sown, the plants raised from
which appear to be doing well. The wild hrps, which are fomid

in great abundance on the road from Morarau to Sapporo, and
have been found to be unsuitable for brewing in their wild ; tate,

are now being cultivated, as it is supposed that by care and
attention they will prove to be as good if not better than foreign

hops. Consequently great pains are now being taken with these

hop plantations.

The additions to the Zoological Society's Gardens during the

past w eek include a Green Monkey {CercopUhecus callitrichus)

firom West Africa, presented by Mr. Douglas Murray ; a Bennett's

Wallaby {^Halmaturus benmttii) from Tasmania, presented by
Mr. W, E. Windus ; a Common Hare {Lepus mropceus), British

Isles, presented by Mr. Alfred Withers ; two Indian Barred

Doves {Geopdia striata), a Chinese Tiu-tledove {Turtur cAinensis)

from India, presented by Capt. H. Braddick ; a Tayra {Galictis

barbara) from Panama, two Grand Galagcs (Galago crassicau-

datus) from East Africa, three Australian Wild Ducks {Anas

superciliosa) from Australia, two Cardinal Grosbeaks {Cardituiiis

virginianus) from North America, purchased ; a Spotted Eagle

Owl {Bubo niaculosus) from Africa, deposited ; two Prairie

Marmr ts {Cynomys ludovicianus') from North America, received

in exchange.
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ON A NEW CHEMICAL INDUSTRY ESTA-
BLISHED BY M. CAMILLE VINCENT^

" A FTER I had made the discovery of the marine acid air,
^*- which the vapour of spirit of salt may properly enough

be called, it occurred to me that, by a process similar to that by
which this acid air is expelled from the spirit of salt, an alkaline
air might be expelled from substances containing the volatile

alkali. Accordingly I procured some volatile spirit of sal-

ammoniac, and having put it into a thin phial and heated it with
the flame of a candle, I presently found that a great quantity of
vapour was discharged from it, and being received in a basin of
quicksilver, it continued in the form of a transparent and per-
manent air, not at all condensed by cold.

"

These words, written by Joseph Priestley rather more than 100
years ago, describes the experiment by which ammonia was first

obtained in the gaseous state. Unacquainted with the composi-
tion of this alkaline air, Priestley showed that it increased in
Tolume when the electric sparks are passed through it, or when
the alkaline air (ammonia) is heated, the residue consists of
inflammable air (hydrogen). BerthoUet, in 1788, proved that
this increase in bulb is due to the decomposition of ammonia into
nitrogen and hydrogen, whilst Henry and Davy ascertained that
two volumes of ammonia are resolved into one volume of nitrogen
aud three volumes of hydrogen.
The early history of sal ammoniac and of ammonia is very

obscure. The salt appears to have been brought into Europe
from Asia in the seventh century, derived, possibly, from volcanic
sources. An artificial mode of producing the ammoniacal salts

frt m decomposing animal matter was soon discovered, and the
early alchemists were well acquainted with the carbonate under
the name of spiritus salis urince. In later times sal-ammoniac
was obtained from Egypt, where it was prepared by collecting
the sublimate obtained by burning camel's dung.

Although we are constantly surrounded by an atmosphere of
nitrogen, chemists have not yet succeeded in inducing this inert

element to combine readily ; so that we are still depen-
dent for our supply of combined nitrogen, whether as nitric

acid or ammonia, upon the decomposition of the nitrogenous
constituents of the bodies of plants and animals. This may be
effected either by natural decay giving rise to the ammonia,
which is always contained in the atmosphere, or by the dry
distillation of the same bodies, that is by heating them strongly

|

out of contact with air, and it is from this source that the world
j

derives the whole of its commercial ammonia and sal-ammoniac.
|

Coal—the remains of an ancient vegetable world—contains
j

about 2 per cent, of nitrogen, the greater part of which is ;

obtained in the form of ammonia when the coal undergoes the
|

process of dry distillation. In round numbers 6,ooo,cxx) tons of
j

coal are annually distilled for the manufacture of coal-gas in this

country, and the ammoniacal water of the gas-works contains the
,

salts of ammonia in solu'ion.

According to the most reliable data 100 tons of coal when
I

distilled so as to yield 10,000 cubic feet of gas of specific gravity
o'6, give the following products, in tons :

—

Gas. Tar. Ammonia Water. Coke.
22-25 8'5 95 5975 Average.

This ammonia-water contains about 1*5 percent, of ammonia
;

hence the total quantity of the volatile alkali obtainable fr m the
gas-works in England amounts to some 9,000 tons per annum.
A singular difference is observed between the dry distillation

of alteredwoody fibre as we have it in coal—and woody fibre itself.

In the products of the first operation we chiefly find in the tar

the aromatic hydrocarbons such as benzene, whilst in the second
we find acetic acid and methyl-alcohol are predominant.
The year 1848 is a memorable one in the annals of revolu-

tionary chemistry, for in that year Wurtz proved that ammonia
is in reality only one member of a very larj^e family. By acting
with caustic potash on the nitriles of the alcohol radicals, he
obtained the first series of the large class of compound animo-
nias, the primary monamines. Of these, methylamine is the first

on our list :

—

CH,
CO

» N -f 2KOH CH,
H,

3 N -t- CO OK
OK-

The years that followed, 1849-51, were prolific in ammoniacal
discovery. Ilofmann pointed out that not only one atom of
hydrogen in ammonia can be replaced by its equivalent of

• Lecture given at the Royal Institution by Prof. Roscoe, LL.D., F.R.S.,
February 21, 1879. Revised by the Author.

organic radical, but that either two or all of the three atoms of the
hydrogen in ammonia can be likewise replaced, giving rse to
the secondary and tertiary amines by the following simple
reactions :

—

H) CH3
1. CHjI -fH[N = HI-J-H \T\

H) H
CH, ) CH,

2. CHgl -h H J N = HI + CH3 ^ N
H ) H
CHj ) CHg

3. CH3I -I- CH3 ^ N = HI -f CH3 \ NHi CH3)
To these bodies the names of methylamine, dimethylamine,

and trimethylamine were respectively given. They resemble
ammonia in being volatile alkaline liquids or gases, which
combine with acids to form crystallisable and well defined salts.

Hitherto, these compound ammonias have been chemical
curiosities ; they have, however, recently become—as has so

often been the case in other instances—of great commercial
importance, and are now manufactured on a large scale.

We are all well aware that the French beet-root sugar industry

is one of great magnitude, and that it has been largely extended
in late years. In this industry, as in the manufacture of cane-
sugar, large quantities of molasses or treacle remain behind after

the whole of the crystallisable sxtgar has been withdrawn. These
molasses are invariably employed to yield alcohol by fermenta-
tion. The juice of the beet, as well as that of the sui^ar-cane,

contains, in addition to the sugar, a large quantity of extractive

and nitrogenous matters, together with considerable quantities of
alkaline salts. In our sugar-producing colonies, the waste
liquors or spent-w ash from the still—called vinasses in French

—

are wastefully and ignorantly thrown away instead of being
.

returned to the land as a fertiliser, and thus the soil becomes
impoverished.

In France it has long been the custom of the distiller to

evaporate these liquors (vinasses) to dryness, and calcine the

mass in a reverbatory furnace, thus destroying the whole of

the organic matter but recovering the alkaline salts of the beet-

root. In this way 2,000 tons of carbonate of potash are an-

nually produced in the French distilleries. More than thirty

years ago the idea was entertained of collecting the ammonia-
water, tar, and oils which are given off when this organic

matter is calcined, but the practical realisation of this project

has only quite recently been accomplished, and a most unex-
pected new field of chemical industry thus opened out through
the persevering and sagacious labours of M. Camille Vincent,

of Paris.

The following is an outline of the process as carried out at the

large distillery of Messrs. Tilloy, Delaune, and Co., at Courrieres.

The spent-wash, having been evaporated until it has attained a

specific gravity of i'8i, is allowed to run into cast-iron retorts,

in which it is submitted to dry distillation. This process lasts

four hours, the volatile products pass over, whilst a residue of

porous charcoal and alkaline salts is left behind in the retort.

The gaseous products given off during the distillation are passed

through coolers, in order to condense all the portions which are

liquid or solid at the ordinary temperature, and the combustible

gases pass on uncondensed, and to serve as fuel for heating the

retorts.

The liquid portion of the distillate is a very complex mixture

of chemical compounds resembling, in this respect, the corre-

sponding product in the manufacture of coal gas. Like this

latter, the liquid distillate from the spent-wash may be divided

into— I. The ammonia water; 2. The tar. The ammonia
water of the vinasses resembles that of the coal-gas manufacture,

in so far as it contains the carbonate, sulphydrate, and hydro-

cyanide of ammonia ; but it differs from this (and approximates

to the products of the dry distillation of wood) by containing, iii

addition, methyl alcohol, methyl sulphide, methyl cyanide, many
of the members of the fatty acid series, and, most remarkable

of all, large quantities of the salts of trimethylamine.

The tar, on redistillation, yields more ammonia water, a large

number of oils, the alkaloids of the pyridene series, solid

hydrocarbons, carbolic acid, and lastly, a pitch of fine quality.

The crude alkaline aqueous distillate is first neutralised by

stilphuric acid, and the saline solution evaporated, when crystals

of sulphate of ammonia are deposited, and these, after separat-

ing and draining off, leave a mother-liquor, which contains the

more soluble sulphate of trimethylamine. During the process of
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concentration, vapours of methyl alcohol, methyl cyanide and
other nitriles, are given off, these are condensed and the

cyanide used for the preparation of ammonia and acetic acid by
decomposing it with an alkali,

Trimethylamine itself is at present of no commercial value,

though we are not without hopes that a useful employment for

this substance may soon be found. The question arises as to

how this material can be made to yield substances capable of

ready application in the arts. This problem has been solved

by M. Vincent in a most ingenious way. He finds that the

hydrochlorate of trimethyla nine, when heated to a temperature

of 260°, decomposes into (i) ammonia, (2) free trimethylamine,

and (3) chloride of methyl :

—

aNMegHCl = 2NMe3 + NH3 + sMeCl.

By bubbling the vapours through hydrochloric acid, the alka-

C

most valuable for preparing certain methylated dyes, which are
at present costly, inasmuch as they have hitherto been obtained
by the use of methyl iodide, an expensive substance.

Methyl chloride was discovered in 1840 by MM. Dumas and
Peligot, who obtained it by heating a mixture of common salt,

methyl alcohol, and sulphu ic acid. It is a gas at the ordinary
temperature, possesses an ethereal smell and a sweet taste, and
its specific gravity is I "738. It is somewhat soluble in water
(about 3 volumes), but much more in acetic acid (40 volumes),
and in alcohol (35 volumes). It bums with a luminous flame
tinged at the edges with green, yielding carbonic and hydro-
chloric acids. Under pressure, methyl chloride can readily be
condensed to a colourless, very mobile liquid, boiling at - 23 C.
under a pressiu-e of 760 mm. As the tension of the vapour is

not high, and as it does not increase very rapidly with the tem-

j
perature, the liquefaction can be readily effected, and the collec-

tion and transport of the liquefied chloride can be carried on
without danger. The following table shows the tension of
chloride of methyl at varying temperatures :

—

At 0° the tension of CH3CI is 2*48 atmospheres.

Fig. I.

line gases are retained, and the gaseous chloride of methyl passes
on to be purified by washing with dilute caustic soda and drying
with strong sulphuric acid. This is then collected in a gas-

holder, whence it is pumped into strong receivers and liquefied.

The construction of one of these is shown in Fig. i. They
consist of strong wrought-iron cyUnders, tested to resist a
pressure of 20 kilos per square centimeter, and containing 50,
no, or 220 kilos of chloride of methyl. The liquid is drawn
from these receivers by opening the screw tap (d), which is

covered by a cap (c) to prevent injury during transit.

Both anmaionia and chloride of methyl are, however, sub-
stances possessing a considerable commercial value. The latter

compound has up to this time, indeed, not been obtained in
large quantities, but it can be employed for two distinct purposes
— I. It serves as a means of producing artificial cold. 2. It is

Fig. 2.

From these numbers we must of course subtract i to obtain

the pressure which the vapour exerts upon the containing vessel.

As a means of producing low temperatures chloride of methyl
will prove of great sersdce both in the laboratory and on a larger

industrial scale. When the liquid is allowed to escape from the

receiver into an open vessel, it b^ns to boil, and in a few
moments the temperature of the liquid is lowered by the ebulli-

tion below — 23°, the boiling-point of the chloride. The liquid

then remains for a length of time in a quiescent state, and may
be used as a freezing agent. By increasing the rapidity of the

evaporation by means of a current of air blown through the

liquid, or better, by placing the hquid in connection with a good
air-pump, the temperature of the hquid can in a few minutes be

reduced to — 55°, and large masses of mercury easily sohdified.

The construction of a small copper receiver and of the fireezing-

machine employed by M. Camille Vincent is shown in Fig. 2. It

consists of a double-cased copper vessel, between the two sides of

which the methyl chloride is introduced. The central space is filled

with some hquid such as alcohol, incapable of solidification. The
chloride of methyl is allowed to enter by the screw-tap (b), and



400 NATURE {Feb. 27, 1879

the screw (s) left open to permit of the escape of the gas. As soon

as the whole mass of liquid has been reduced to a temperature of
- 23' the ebullition ceases, the screw (s) may be replaced, and if a

temperature lower than — 23° be required the tube (b) placed in

connection with a good air-pump. By this simple means a litre

of alcohol can be kept for several hours at temperatures either

of — 23° or — 55°, and thus a large number of experiments can
be performed for which hitherto the expensive liquid nitrous

oxide or solid carbonic acid was required.

M. Camille Vincent has recently constnicted a much larger

and more perfect and continuous form of freezing-machine, in

which, by means of an air-pump and a forcing-pump, the chloride

of methyl is evaporated in the freezing-machine, and again con-

densed in the cylinders. This enlarged form of apparatus will

probably compete favourably with the ether- and sulphurous
acid freezing-machines now in use, as they can be simply con-

structed, and as the vapour and liquid employed does not attack

metal, is non-poisonous, and as the frigorific effects which it is

capable of producing are most energetic.

The second and perhaps more important application of methyl-

chloride is to the manufacture of methylated colours.

It is well known that rosaniline or aniline red, C2oH]9N3,
yields compounds possessing a fine blue violet or green colour,

when a portion of the hydrogen has been replaced by the radicals,

methyl or ethyl, and the larger the proportion of hydroi^en re-

placed, the deeper is the shade of violet produced. Then we
have triethyl rosaniline, or Hofmann's ^ violet, C2oHi8(C2H5)3N3.
By the replacing one or two atoms of the hydrogen of aniline

by methyl, and by oxidising the methyl-aniline, Charles Lauth
obtained fine violet colours, whilst about the same time Hof-
mann observed the production of a bright green colouring

matter now known as iodine green, formed during the manufac-
ture of the violet, and produced from this latter colour by the

action of methyl-iodide.

In order to prepare aniline green from the pure chloride of

methyl a solution of methyl-aniline violet in methyl-alcohol is

placed in an iron digester, and the liquid rendered alkaline by
caustic soda. Having closed the digester, a given quantity of liquid

chloride of methyl is added by opening a tap, and the digester

thus charged is placed in a water bath, heated by a jet of steam
until the temperature reaches 95°, and the indicated pressure

amounts to from 4 to 5 atmospheres. As soon as the reaction is

complete the hot water is replaced by cold, and the internal

pressure reduced by opening the screw-tap of the digester. The
product of this reaction, heated and filtered, yields the soluble

and colourless base, whose salts are green. To the acidified

solution a zinc-salt is added to form a double salt, and the green
compound is then precipitated by the addition of common salt.

By adding ammonia to a solution of the methyl green salt, a

colourless liquid is obtained in which cloth mordanted with
tannic acid and tartar-emetic becomes dyed green (R. S. Dale).

If rosaniline be substited for methyl-aniline in the preceding
reaction, Hofmann's violet is obtained. The application of
methyl-chloride to the preparation of violets and greens is, how-
ever, it must be remembered, not due to M. Vincent ; it has been
practised for some years by various aniline colour makers. M.
Vincent's merit is in establishing a cheap method by which per-

fectly pure chloride of methyl can be obtained, and thus render-

ing the processes of the manufacture of colours much more
certain than it has hitherto been. By the use of th's material the

aniline can be methylated in simple cast-iron boilers heated by
steam, and under a pressure much more moderate than is other-

wise required.

In reviewing the new chemical industry of the beet-root'vinasses

one cannot help being struck by the knowledge and ability which
have been so successfully expended by M. Camille Vincent, on
the working out of the processes. Here again we have another
instance of the utilisation of waste chemical products and of the

preparation on a gigantic scale of compounds hitherto known
only as chemical rarities. All tho se interested in the progress

of scientific research must congratulate M. Camille Vincent on
this most successful issue of his labours.

ILLUMINATION IN SPECTROSCOPY^
A FTER having shown how intrinsic brilliancy of the light^ operated on was the chief visual step to excellence in spec-

troscopic observations, the author proved that the temperature
' Hofmann, Proc. Roy. Soc, xiii. 13 (1863).
' Abstract of paper upon "' End on, in Place of Transverse, Illumination

in Private Spectroscopy, " by Mr. Piazzi Smyth, Past President of R. Sc.
Soc. Arts. Edinb., February 10, 1879.

of the light must be kept constant, or we might be landed in a
totally different class of physical phenomena of a most con-
founding character.

Coming, then, practically to ^awi?-spectroscopy, he described
the results hitherto obtained by all the leading spectroscopists

respecting the peculiar lines and bands, all of them very faint,

of the blue-grey blowpipe flame of coal-gas and common air ;

and then showed how, by merely looking at one and the same
flame end-on, in place of transversely, according to the nsual
custom, all the features hitherto chronicled may be seen some five

times brighter ; while many other details not dreamt of before
come into view, and the temperature remains undisturbed.
Next applying the same principle to the electric-spark illu-

mination of gas-vacuum tubes, a still greater proportional

improvement was obtained. But not until the author had
invented or arranged a new description of such tubes, which
rendered the application of the end-on principle possible. Ex-
amples of these new tubes, as prepared lately for the author by
M. Salleron, 24, rue Pavee au Marais, Paris, were exhibited

;

and several proofs of their superior brightness of illumination

were given. The last being that in a narrow and critical region of

a rather faint and difficult carbonaceous spectrum, where the Royal
Society, London, has published eight lines only, and those

dark ones—the new tubes showed thirty-one lines, and all of

them bright ones. As yet the author had only been able to get

twelve different gases thus prepared ; but with such decided

improvement of spectroscopic vision in every case, that he hopes
so increased a demand may soon flow in upon M. Salleron, as

will make it worth his while to prepare similar end-on tubes of

all known volatile products ; and the result can hardly but prove

most favourable to the progress of spectroscopic science.^

UNIVERSITY AND EDUCATIONAL '

INTELLIGENCE
Dr. J, H. Balfour, Professor of Botany in the Edinburgh

University, has resigned his chair, which he has filled since

184S, on account of failing health. The patronage of the Chair

of Botany is vested in the curators of the University. Among
the candidates for the chair, we learn, are Mr. Carruthers, Prof.

Dickson, of Glasgow, Mr. J. Bailey Balfour, and Prof.

McNab, of Dublin.

There was much fine talk last Wednesday at the Mansion
House on the subject of University extension in London, and it

was pleasing to see a prince take an apparently genuine interest

in the intellectual advancement of the people. We sincerely

hope that the movement may lead to a substantial and durable

result, though we very much doubt it. What we want most in

London is a true university after the German model, not a
" Cambridge extension." We are glad that Prince Leopold, in

his really able address at the Birkbeck Institution on Tuesday,

insisted so strongly on the weak point of the British work-

man, and that he can only hope to hold his own by the side of

the foreign workman by starting with an equally good education.

At the annual meeting of the trustees of the Birmingham
Science College, under the presidency of the founder. Sir Josiah

Mason, who celebrated on Monday his eighty-fourth birthday,

it was announced that the college building, a handsome Gothic

structure in the rear of the Birmingham Town Hall, is rapidly

approaching completion, and the formal opening will probably

be made on the founder's next birthday. Nearly 150,000/. has

been expended on the college building and endowment.

SCIENTIFIC SERIALS
American Journal of Science and Arts, February.—We have

here two interesting papers on acoustics. Mr. Jacques has

inquired into the velocity of loud sounds, measuring the velocity

at different short distances from a cannon by means of a series of

membranes electrically connected with a chronograph. He finds

that the velocity of sound is a function of its intensity, and that

experiments in which a cannon is used contain an error, probably

due to the bodily motion of the air near the cannon. Immediately

in the rear of the cannon the velocity was less than at a distance,

but, going from the cannon, the velocity rose to a maximum
considerably above the ordinary velocity, and then fell gradually

to the rate usually received. When the cannon was pointed

' Tubes similar to those referred to are already well-known in England ;

Dr. Monckhoven has in fact pointed out the value of such tubes, and sent

specimens to several observers in England.

—

Ed.
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at right angles to its first position, the maximum velocity came
nearer it, and had the cannon been pointed towards the mem-
branes, the retardation would probably have become an accelera-

tion.—Dr. Ihlseng has measured the velocity of sound in wood,
both by Kundt's method and the graphic method, in which latter

a blackened glass plate was drawn rapidly in a horizontal direc-

tion (across the direction of the rod's length), by a falling weight,

and a pen attached to the rod wrote its vibration on the plate,

which also registered those of a tuning-fork. This method was
foimd one of considerable accuracy. Its results were slightly

below those by Kundt's method, and (when the plate was moved
in a dififerent direction) it demonstrated the existence of trans-

verse along with longitudinal, and gave their ratios.—Mr. Pum-
pelly writes on the relation of secular rock disintegration to loess,

glacial drift, and rock basins ; Mr. Fontaine continues his notes

on the mesozoic strata of Virginia ; and Mr. Hawes describes a

group of dissimilar eruptive rocks in Compton, New Hampshire.
—In a method of determining dip, devised by Mr. Hodges, a

compound bar is used consisting of two joined at right angles at

a point near their ends ; when placed so that the two branches
make equal angles with the line of dip, the two joined poles

neutralise each other, and any needle suspended near that point

is unaffected. A slight turning of the compound bar renders the

field round the needle a north or a south, and the needle moves
correspondingly.—Some notices of recent American earthquakes
are furnished by Prof. Rockwood, Jun.

journal de Physique, January.—This number opens with M.
Toubert's researches on the rotatory power of quartz and its

variations with the temperature ; they prove that quartz consti-

tutes a thermometer of extreme sensibility.—A new and simple
regulator of velocity, for electric motors especially, described by
M. Deprez, rests on the principle of centrifugal force acting on
one end (loaded) of a flexible metallic strip, and (with a certain

intensity) breaking contact of an adjusting screw at that end
with a metallic piece, and so stopping a current which actuates

the motor.—M. Witz studies the thermal effects of the walls of

an inclosure on the gases it contains.—M. Pellat describes an
apparatus for effecting the synthesis of compound colours, the

very colours of the spectrum being taken in the desired propor-
tions and mixed completely ; and M. Schwedoff one for study-

ing the vibratory movements of cords, the cord being 'set in

motion by means of an electric trembler at one end.

The Sitzungsberichte der naturwissenscJiaftlichen Gesellschaft

Isis in Dresden (1878, part I, January to July) contain the
following papers of interest :—On Heligoland and Nordemey
from a geological point of view, by C. D. Carstens.—On
the tertiary flora of the Klein Purberg near Czemov\'itz, by
Herr Engelhardt.—On amber, by Dr. O. Schneider.—On the
saltpetre and the guano from the Atakama Desert, by Herr
Weis.—On fossil man, by Herr Engelhardt.—On some pre-

historic remains discovered on the Hradischt in Bohemia, by
W. Osborne.—On palm leaves, by Herr von Biedermann.-—On
the largest elm tree of Germany, by C. F. Seidel. The tree in

question stands in the village of Schimsheim near the railway
station of Armsheim in Rhenish Hessen, and measures 30 metres
in height, its trunk 15 '07 metres in circumference, while its age
is estimated at close upon 600 years.—On the colour which a
gas flame assimies in the vapour generated by a mixture of per-

manganate of potash and sulphuric acid, by Carl Bley.—On the
formation of crude coralline and of resorcine-oxaleine, by Dr.
Schmitt.—On the action of ethyl mercaptan on diazo-com-
pounds, by the same.—On a curious occurrence of tape-worms,
by Herr Ebert.—On a Chinese work on insects, by C. F. Seidel.
—On the origin of organic life upon the earth, by Dr. Steil.

—

On the red gneiss near Freiberg in Saxony, by Dr. Geinitz.—On
the natural history of the Caucasus cotmtries, by Dr. Oscar
Schneider.

SOCIETIES AND ACADEMIES
London

Royal Society, January 30.—"On the determination of the
Rate of Vibration ofTuning Forks,"by Herbert McLeod, F.C.S.,
and George Sydenham Clarke, Lieut. R.E. Communicated by
Lord Rayleigh, F.R.S.
The paper contains a description' of some experiments made

w ith a view to determine the absolute pitch of tuning forks by
means of a method proposed by the writers in a previous paper
(Proc. Roy. Soc., 1877, xxvi. 162).

It commences with a description of the time-measurer adopted,
consisting of a compensated pendulum, worked by electricity.

the impulse being given by a driver depending for its action on
gravity alone. The pendulum is arranged to give second con-
tacts, driving a clock-wheel with sixty teeth. This wheel has a
platinum pin giving minute contacts, but it is used merely as a
switch, the circuit being closed by the pendulum itself. The
current works a relay, and closes the circuit required.

The tuning-fork apparatus consists of a brass drum resting on
friction-wheels, and driven by a weight and train. Uniformity
of motion being of great importance, an air-regxUator, consisting

of a fan inclosed in the lower compartment of a cylindrical box,
is employed. By means of a diaphragm and vanes the fan can
be made to do more or less work by pumping air firom the lower
into the upper compartment. The fan spindle carries a pulley

driven by a thread passing round the drum.
Round one end of the drum are wrapped strips of paper on

which white equidistant lines have been so rul«l that they are

parallel to the axis of the dnmi when the strips are in position.

The strip most frequently used has 486 lines round the complete
circumference of the drum. Opposite this graduated strip is placed

a microscope with its axis horizontal. In the substage is placed a
2" objective, producing an image of the gradviations at the focus

of the object-glass of the instrument. At the common focus of

the two lenses is placed the tuning-fork, the stem of which is

held vertical in a vice. The fork is partially inclosed in a glass

case, and is so adjusted that the image of one of its limbs seems
to cut the image of the graduations at right angles. The fork is

set in motion by a suspended double-bass bow. If, when the

fork is in vibration the drum is made to rotate with such a
velocity that one of the graduations passes over the interval be-

tween two adjacent graduations in the time of one vibration of

the fork, a stationary wave is seen of length equal to the length

of that interval. To determine the number of vibrations of the
fork in a given time, it is only necessary, therefore, to be able to

count the number of graduations which pass in that period. As
a perfectly uniform rotation has not been obtained, a r^idator
under the control of the operator is employed. This consists

merely of a piece of string which passes round the axis of the
drum, and also round a pulley which can be turned by the

operator's left hand. An upward or downward motion of the
wave denotes that the drum is going too fast or too slow, and by
means of the pulley a gentle check or acceleration su£5cient to

keep the wave steady is given to the drum.
An electric counter gives the number of complete revolutions

accomplished by the drum in any given period, and a fine-pointed

tube, containing magenta, is carried by a saddle above the drum,
and being actuated by an electro-magnet, makes a dot on a piece
of white paper wrapped round the dnun at the b^inning and
end of the experiment. The distance apart of these dots gives
the additional fraction of a revolution accomplished by the drum
dturing the period of the experiment. Electric circuits are so

arranged that a reverser txuned a few seconds before the minute
at which it is intended to begin the experiment, causes a current

to be sent exactly at that minute by the clock relay, which starts

the electric counter, and also makes a dot on the drum. Just
before the expiration of the last minute of the experiment the
reverser is turned in the opposite direction, and at the expiration

of that minute the counter is stopped, and a second mark made
on the dram.
Some of the resxilts obtained with different forks are given.

The results of further experiments made to determine the effect

of temperature, of continuous and intermittent bowing, and of
the mode of fixing the fork are appended.
An optical method by which two slightly dissonant forks may

be compared without altering the period of either, is described.

Figures and diagrams folly explaining the apparatus employed
accompany the paper.

February 13.
—"Note on the Development of the Olfactory

Nerve and Olfactory Organ of Vertebrates." By A. Milnes
Marshall, M.A., D.Sc, Fellow of St. John's College, Cam-
bridge. Communicated by W. S. Savory, F.R.S. , Surgeon to,

and Lecturer on Surgery at, St. Bartholomew's HospitaL
In the course of an investigation into the development of the

cranial nerves of the chick, certain facts came to light indicating

that the olfactory nerve, instead of being, as usually described,

a structure differing totally in its mode of origin from all the

other nerves in the body, in reality " exactly corresponds in mode
of development with the other cranial nerves, and with the pos-

terior roots of the spinal nerves." ^

' Proc. Roy. Soc, March 8, 1877, p. 50, and Quarterly Jomnuil of
Mia oscopical Science, January, 187*, pp. 17-23.
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The present paper contains the resuhs of further investigations

on this point ; it deals also with some features in the develop,

ment of the vertebrate olfactory organ, and with certain questions

of a more general nature affected by the conclusions arrived at.

The Development of the Olfactory Nerve

The olfactory nerve of an adult vertebrate is usually described

as consisting of three parts—a proximal tractus olfactorius, an
intermediate bulbus olfactorius, and a distal nervus olfactotius,

connecting the bulb with the olfactory organ. Of these parts

the two former are commonly said to arise as a hollow diverticu-

lum of the cerebral hemisphere—the so-called olfactory vesicle

or olfactory lobe. The third part, the nervus olfactorius, is

described as arising at a later stage either from the olfactory

lobe, from the olfactory organ, or from the intervening meso-

blast. In consequence of these peculiarities in its mode of de-

velopment, the olfactory nerve is said not to bear the slightest

resemblance to the other cranial nerve, and to be in no way com-

parable with them. Dr. Marshall, however, finds, from an
examination of a large number of vertebrate embryos—chick,

dogfish, salmon, trout, axolotl, frog, and lizard—that Xht nervus

olfactorius is the first part to be developed ; that it arises at the

same time as the other cranial nerves and in the same manner ;

that it appears before the cerebral hemispheres, and consequently

arises from the original fore-brain. He finds further that there

is no trace whatever of an olfactory vesicle in the chick till the

end of the seventh day, or in the dogfish till stage O of Balfour's

nomenclature ; in the salmon and trout there is no trace of an
olfactory vesicle up to the time of hatching, nor indeed, for

some time afterwards. Mr. Marshall maintains that the olfac-

tory vesicle must therefore be regarded as a structure of merely

secondary importance ; and that the olfactory nerves, since in

their early stage they do not differ embryologically in any respect

from the segmental cranial nerves, must be regarded as the first

or most anterior pair of true segmental nerves.

The Development of the Olfactory Organ

This will, in the absence of figure, be treated very briefly

;

those points only being noticed which are of special interest in

connection with the conclusions arrived at in the preceding part

of the paper.

The olfactory pits appear at almost the same time as the

visceral clefts ; or, to speak more accurately, they first become
conspicuous objects at, or very shortly after, the time when the

anterior visceral clefts become open to the exterior. This occurs

about stage K in the dogfish, and about the fiftieth hour in the

chick.

In their early stages the olfactory pits present a striking

resemblance to the visceral clefts in position, shape, size, and
general relations ; their external apertures elongate and become
slit- like, and the direction of the slit, like that of the visceral

clefts, is at right angles to the longitudinal axis of the head.

These facts are best illustrated by the study of whole embryos,

and of longitudinal vertical sections.^ They come out with great

clearness in all the types of vertebrates examined, but with

especial distinctness in the axolotl and salmon.

The development of the Schneiderian folds presents several

points of great interest, which can be most favourably studied in

the elasmobranchs. Attention has already been directed by
Balfour^ to the very early appearance of these folds. The
important point, so far as the present question is concerned, is

that these Schneiderian folds appear at the same time as, or very

shortly after, the first rudiments of the gills. In addition to this

identity in time, there is also identity in structure ; in both cases

development consists in the formation of a series of equal,

closely apposed folds, mainly epithelial, but involving the under-

lying mesoblast to a certain extent. These folds are in the two
cases —gills and Schneiderian folds— of the same width, the same
distance apart, have epithelium of the same thickness and same
histological character, involve the mesoblast to exactly the same
extent, and in exactly the same manner ; in a word, are structur-

ally identical.

In the later stages the Schneiderian folds, like the gills,

receive a very abundant supply of blood-vessels ; and the relations

of these vessels to the folds, which are very peculiar and cha-

racteristic, are identical in the two cases. Even in the adult

I For figures of whole embryos illustrating the points referred, vide

Parker, " On the Structure and Development of the Skull in Sharks and
Skates," Trans. Zool. Soc, vol. x. part iv., 1878; PI. 25, Fig. i; PI. 39,

Figs. I and 2 ; PI. 40, Fig. i ; and Balfour, o^. cit., PI. 7, Stage L.
^ 0/>. cit., p. 184, and PI. 44, Fig. 14.

elasmobranch there is a remarkable histological resemblance
between the gills and the nose.

The facts above recorded concerning the development of the
olfactory nerve and olfactory organ point towards the same con-
clusions as to the morphology of these structures, viz., that the
olfactory organ is a visceral cleft ; that the olfactory nerve is the

segmental nerve supplying that cleft in a manner precisely similar

to that in which the hinder clefts are supplied by their respective

nerves ; and that the Schneiderian folds are gills.^

These conclusions, if accepted, vnll considerably simplify our
conception of the segmentation of the vertebrate head. As
there are no nerves or clefts in front of the olfactory segment,
the olfactory nerve must be taken as the most anterior nerve, and
the nose as the most anterior cleft. The next cleft is that in

front of the maxillo-palatine arch, of which a part probably per-

sists in the adult as the lachrymal duct : the segmental nerve
corresponding to this cleft is the third, or oculomotor nerve.

Next comes the mouth cleft, supplied by the ffth, or trigeminal

nerve ; and then in succession the clefts supplied by the facial,

glossopharyngeal, and pneumogastric nerves. This view of the

constitution of the vertebrate head is found to accord well with
the later researches of Prof. Parker on the morphology of the

skeletal elements of the head.

Some at least of the labial cartilages will probably prove, on
this view, to be homologues of the extrabranchials, a comparison
that has already been made by Prof. Parker.*

If the olfactory organs are visceral clefts, they must originally

have communicated with the mouth cavity. Indications of a

former connection of this kind are by no means wanting ; thus

in salmon embryos the alimentary canal extends forwards, so as

to underlie the nasal sacs ; as development proceeds, this ante-

rior prolongation of the mouth cavity gradually shrinks ; it

persists for a short time as a pair of csecal diverticula, which
ultimately disappear altogether.

In conclusion, it may be noted that the Schneiderian folds

afford an instance, on the theory here maintained, of structures

originally hypoblastic in nature becoming, from changed circum-

stances, epibiastic.

"On an Extension of the Phenomena discovered by Dr. Kerr

and described by him under the title of ' A New Relation between

Electricity and Light.'" By J. E. H. Gordon, B.A., Assistant

Secretary of the British Association. Communicated by Prof.

Tyndall, F.R.S.
In November, 1875, Dr. Kerr announced in the Philosophical

Magazine, that he had discovered a new relation between elec-

tricity and light. He showed that when gla-s is subjected to an
intense electrostatic stress that a strain is produced which causes

the glass to act like a crystal upon polarised light.

On Wednesday, February 5, 1879, I was working at this

experiment in the Royal Institution, and endeavouring, by means
of the electric light, to project the effect on a screen, in prepara-

tion for a lecture on the next day.

In the experiment as described by Dr. Kerr, and which was

shown plainly on the screen, on February 6, the light is ex-

tinguished by the Nicols, and reappears when the coil is set

going.

In the projection experiment a patch of moderately bright

white light, about 3 inches diameter, appeared on the screen

when the coil was worked. The images of the points inside the

glass were about l§ inches apart. On Wednesday, however, the

electrostatic stress was accidentally allowed to become strong

enough to perforate the glass. Immediately before perforation

there occiurred the effects which are the subject of the present

communication.
First appeared a patch of orange-brown light about six or

seven inches diameter. This at once resolved itself into a series

of four or five irregular concentric rings dark and orange-brown,

the outer one being perhaps fourteen inches diameter. In about

two seconds more these vanished and were succeeded by a huge

black cross about three feet across, seen on a faintly luminous

ground. The arms of the cross were along the planes of polarisa-

tion, and therefore (the experiment being arranged according to

Dr. Kerr's directions) were at 45° to the line of stress.

The glass then gave way, and all the phenomena disappeared

except the extreme ends of the cross, and the discharge through

the hole, where the glass had been perforated, was alone seen.

The phenomena were seen by Mr. Cottrell, by Mr. Valter

/the second assistant), and by myself. A fresh glass plate was

• Cf. Dohm, " Ursprung der Wirbelthiere," p. 23.

= Proc.Z:>o\. Soc, vjI. x. part iv., 1878, p. 212.
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at once drilled in hopes of repeating the phenomena in the lec-

ture next day, but owing to sparks springing round we did not

succeed in perforating the glass, and therefore saw only the faint

return of light described by Dr. Kerr.

Some more glasses have been prepared and their terminals

insulated, and I now propose to make another attempt to repeat

the new effects before the Royal Society,

Zoological Society, February 18.—Prof. W. H. Flower,
F U.S., president, in the chair.—The Secretary exhibited, on
behalf of the Rev. T. O. Morris, an example of Bcmbyx querelas

with malformed antennae.—Mr. Sclater exhibited a new hum-
ming bird from Northern Peru, which he had received for identi-

fication from M. L. Taczanowski, C.M.Z.S., and which he pro-

posed to name Thaumalius taczanawskii.—Mr. Sclater exhibited

a li\ing amphisbasnian (Bronia brasUiaHo) lately received by
the Society from Monte Video.—A communication was read
from Mr. E. L. Layard, C.M.G., F.Z.S., containing a note on
Pachycepkala icterouies, Peale, with the description of a supposed
new species of the genus from Ovalau, Fiji group, proposed to

be called P. neglecta.—A communication was read from Dr. A.
Giinther, F.R.S., containing a description of four new species

of chameleons from Madagascar, proposed to be called Ch.
malpke, Ck. brei'icortiis, Ch. giiiaris, and Ck. globifer.—A com-
munication was read from Mr. Edgar A. Smith, F.Z.S., con-
taining a description of a large collection of moUusca from
Japan, formed by Capt. H. C. St. John, R.N., of H.M.S.
Sylvia.—Messrs. Godman and Salvin read descriptions of a
number of new species of butterflies from Central and South
America.—A second communication from the same authors
gave an account of a collection of butterflies made by the Rev.
G. Brown in New Ireland and New Britain.—Mr. A. G. Butler
gave an account of the Heterocera contained in a collection

from the same locality.—A communication was read from Mr.
\V. A. Forbes on the systematic position of the genus LaiAamus,
in which, from a study of its pterylosis, osteology, and other
points in its external and internal structure, he showed that this

parrot must be referred to the neighbourhood of the Platycercidte.

—Mr. R. Bowdler Sharpe read a note on Heliodilus saumagnei,
Grandidier, of which a specimen had recently been acquired by
the British Museum.—Mr. Sharpe likewise pointed out the
characters of a second species of the genus Dronueocercus, from
Madagascar, proposed to be called D. seebohmi.—A communi-
cation was read from Mr. A. Boucard, C.M.Z.S., containing
descriptions of two supposed new species of South American
birds.—Dr. F. Day read some remarks on the occurrence at

Southend of the little gurnard, Trigla paciloptera.

Meteorological Society, February 19.—Mr. C. Greaves,
president, in the chaii.—Eleven new Fellows were elected and
thirteen candidates proposed.—The following papers wereread :

—

Diurnal variations of barometric pressure in the British Isles,

by Frederick Chambers. The object of this paper is to show
that differences of types of the diurnal variations of pressure at

inlr-nd or sea-coast stations are due to the superposition, on a
common type of diurnal variation at all the stations, of a distinct

diurnal variation of barometric pressure, such as is required to
satisfy the convection-current theory which explains die well-

known diurnal land and sea breezes. To show this, all that is

necessary is to take the differences of the corresponding hourly
inequalities of the barometric pressure at pairs of inland and
coast stations, and to exhibit these differences in the form of
curves, which are then found to closely resemble the carves of
diurnal variation of air temperatmre.—On a standard cistern
siphon barometer, by Frederick Bogen.—On the relation exist-

ing between the diu-ation of sunshine, the amount of solar radia-
tion, and the temperatiire indicated by the black bulb thermo-
meter in vacuo, by G. M. Whipple, B.Sc., F.R.A.S. The
author has instituted a comparison between the duration of sun-
shine, as determined by Campbell's sunshine recorder, and the
amount of solar radiation, as ascertained from the readings of
the black bulb thermometer in vacuo, for the year 1877, at the
Kew Observatory. It is evident that there is a close relation
between these phenomena, but owing to the great range of the
black bulb thermometer, the exact nature of the connection is

not immediately evident. The author says that it may be safely
concluded that the measure of solar radiation as given by the
black bulb thermometer is only to be considered at any place as
an indication of the relative presence or absence of cloud from
the sky at the locality, and so its use as a meteorological instru-
ment may with advantage be set aside in favour of the sunshine
record, which has not the elements of uncertainty attached to it,

inseparable from the former instrument.—Results of meteoro-
logical observations made at Buenos Ayres, by William B.
Tripp, Assoc. Inst. C.E,

Anthropological Institute, February 11.—Prof. W. H.
Flower, LL.D., F.R.S., vice-president, in the chair.—The
election of Sir Henry Sumner Maine, K.C.S.I., LL.D., F.R.S.,
as a Member, was announced.—Prof. W. H. Flower, LL.D.,
F.R.S., exhibited and described a scaphocephalic cranium from
Fiji, and Mr. A. L. Lewis exhibited a series of implements and
photographs from Australia.—Mr. John E. Price read a paper
on the Australian Aborigines, by Mr. D. Macallister. After
describing their social and domestic observances, traditions, and
religious notions, the author concluded that he had no doubt
that had the continent of Australia remained undiscovered by
Europeans for a few thousand years longer, the climatic and
general physical changes which would doubtless have occurred,

together with the contact at intervals with their more civilised

Polyne-ian neighbours, would have constituted an en^aronment
more favourable to progress than any which has ever existed,

and would have tended to an improved condition of the people.

As it was, the total absence from the continent of ferocious or

powerful animals, the comparative ease with which the poor
and limited quantity of their food was obtained, and their

national isolation, may have been a patent cause for the non-
progressive character of the people.—The director also read a
paper by Capt. W. E. Armit, F.L.S., on the customs of Austra-
lian Aborigines.

Entomological Society, February 5.—Sir John Lubbock,
Bart., V.P.R.S., president, in the chair.—Messrs. H. W.
Bates, J. W. Dunning, and F. Smith, were nominated vice-

presidents for the ensuing year.—Mr. H. J. Elwes exhibited a

collection of lepidoptera from a small island at the mouth of the

River Amur.—Mr, Waterhouse exhibited a remarkable spider

from West Africa, Gasteracantka Cambridgei, Butt—A specimen
of Harpalus oblonguisculus, taken at Weymouth, was exhibited

by Mr. Champion.—The Rev. A. E. Eaton remarked on the

peculiarities in the neuration of the wings of most of the Epheme-
ridce, and exhibited drawings of wings of Trichoptera and
'1 ineina, to show the homologies in the neuration of the same, - -

The Secretary read a note from Dr. Fritz Miiller, recording a

remarkable case of mimicry in the Brazihan butterfly, Eueides

pavana, which mimics Acraa thalia. It is, however, in the

male sex of E. pavana that the greatest resemblance to the

Acrcea is found.—The following papers were also communicated :

On the lepidoptera of the Amazons, &c., Part iii., Noctuites, by
A. G. Butler.—Description of a new genus of rhyncophorous
coleoptera, &c., by C. O. Waterhouse ; and descriptions of the

species of the lepidopterous genus Kalhma, by F. Moore.

Institution of Civil Engineers, February 18.—Mr. Brun-

lees, vice-president, in the chair.—The paper read was on the

construction of heavy ordnance, by Mr. J. A. Longridge,

M. Inst. C.E.

Boston
Society of Natural History, May 15, 1878.—The De-

vonian brachiopoda of the Province of Para, Brazil, by R.
Rathbun, late assistant geologist to the. Geological Commission
of Brazil.

Philadelphia

Academy of Natural Sicences, November 5, 1878.—De-
scriptions of Ichneiunonidje, chiefly from the Pacific slope of the

United States and British North America, by E. T. Cresson.

November 12.—Descriptions of a new species of Delabella

from the Gulf of California, with remarks on other sp cies, by
R. E. C. Steams.
November 26.—On the structure of the gorilla, by Dr.

Chapman, dealing with the muscles of the extremities as found in

a msile of two years old.

Berlin

Chemical Society, February 10.—At tl-e close of Prof.

Kopp's remarks (see p. 387), Herr Frank exhibited a mass of

infusorial earth saturated with bromine. As this form of silica

will take up eight or ten times its own weight of bromine, he

claimed that this would be a convenient form of handling,

weighing, and using this corrosive liquid. The speaker also

stated that he had found petroleum to be a specific for the bums
and stains of bromine.—Herr Baumann then exhibited a specimen

of hydroquinon found in the form of hydroquinon-sulpho acid in
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the urine of a dog poisoned with carbolic acid. This remarkable
conversion, in the system, of a mono-phenol into a di-phenol,

was less remarkable than the statement of the speaker that he
had also found a compound of paracressol in the urine of a horse,

where it had been produced from the ordinary food.

Vienna

Imperial Academy of Sciences, December 19, 1878.

—

The following, among other papers, were read :—Explanations of
some orographic and topographic details of European Turkey,
not rightly understood by geographers hitherto, by Dr. Boue,

—

Preliminary remarks on the formation of rational plane curves
on one another, by Dr. Weyr.—Researches on the relations of
nutritive uiatters to the transpiration of plants (second series), by
Dr. Burgerstein.— On some chemical constants, by Prof. Peschka.
—The theory of electrotonus, by Dr. Fleischl.—On the orbit of

the planet (153) Hilda, by Herr Kiihnert.

Janmry 9.— Critical researches on the species of the natural
family of Cervi (concluded), by Dr. Fitzinger.—On direct muscle-
excitation with the muscle-current, by Prof. Hering.—On the mag-
netic behaviour of pulverised iron, by Prof. Waltenhofen.—Spec-
troscopic researches, by Herr Ciamician.—Determination of
coefficients of elasticity from bending of a bar, by Prof. Pscheidl.

—On a new water-wheel, by Herr Kersuvini.—(3n a new problem
of ballistics, by Dr. Simony.—The daily period of the velocity

and direction of the wind, by Dr. Hann.—On the action of
nitrous acid anhydride on protocatechuic acid, by Dr. Gruber.
January 16.—Natural history of the Flagellata (the third part

of a work on Infusoria), by Prof. Ritter v. Stein.—On Dr.
Rosicky's experiments with Geissler tubes, by Prof. Mach.—On
the summation of stimuli by the heart, by Prof. Ritter v. Basch.

—On condensation-products of gallus acid, by Prof. Oser and
Herr Bocker.—Report on the results of investigations and exca-

vations by the prehistoric commission during the past year.

Paris

Academy of Sciences, February 17.—M. Daubree in the

chair.—The following papers were read :—Meridian observations

of small planets at the Greenwich and Paris Observatories during

the fourth quarter of 1878, communicated by M. Mouchez.

—

Determination of the coefficient of elasticity of different sub-

stances and of their limit of elasticity, by M. Phillips. The
method suggested is based, like a previous one, on the theory of

a regulator spring, but the influence due to inertia of the spring

is suppressed. The coefficient of M. Deville's new alloy of

iridium is given.—New researches on electric fish ; characters of

the discharge of the gymnotus % effects of a torpedo's discharge

sent through a telephone, by M. Marey. He finds the discharge

of the gymnotus pretty similar to that of the torpedo, and it is

similarly affected by temperature. Using the telephone, a gentle

excitation of a torpedo produces a short croaking sound, each of

the small discharges consisting of only a dozen fluxes, and lasting

hardly y\thof a second. But the sound from a prolonged discharge,

caused by pricking the electric lobe of the brain, lasts three or four

seconds, and is a kind of moan, the tonality being near mi, (165
vibrations).—On the project of the interior sea in Algeria, by
M. Fave. The topographic levellings at Suez, on land, com-
parable to that of Sahara, were proved (M. Fave urges) to have
sufficient exactness. — Does the didymium of samarskite differ

from that of cerite ? by M. Lecoq de Boisbaudran. Both, he
finds, give the same three blue lines.—New spectral lines ob-

served in substances extracted from samarskite, by the same.

He finds new lines or bands (not described by MM. Delafon-

taine, &c.), both of emission and absorption, which correspond

together (at least the principal), and belong apparently to some
new body. He expresses high admiration of Prof. L. Smith's

generosity in distributing to chemists in France and America,
rare and arduously elaborated products which he had not com-
pleted the examination of.—On the measures taken by the Sani-

tary Intendance of Marseilles, in the fear of invasion by the

plague, by M. de Lesseps. He argues that it is foolish and
useless to hamper the commerce of Marseilles with quaran-

tine, &c., as the disease is not contagious but infectious,

spreading by emanations carried by the air ; and it would
not be likely to attack such a town. He points out that the

plague in Lower Egypt in 1834-5 did not spread to Upper
Egypt, though the communications were not interrupted. M.
Bjuley contended that where the plague had appeared in

Western Europe, it had come by di-eased persons or objects in

contact with them. M. D'Abbadie thought M. Bjuley too

absolute in asserting that the Orie ital plague always spread by
contagion.—On the Foucault's top transformed into a gyroscopic
pendulum, by M. Gruey.—On the determination of the number
of double points of a space defined by algebraic conditions, by
M. Saltel.—Application of the direct potentials of Lame to
calculation of the equilibrium of elasticity of an isotropic and
indefinite homogeneous solid, solicited in a finite extent by any
exterior forces, by M. Boussinesq.—On unequal propagation of
light polarised circularly in bodies submitted to the action of
niagneti>m, according to the nature of the magnetisation and the
direction of the luminous vibrations, by M. Becquerel. The
fact here stated he demonstrated experimentally. The displace-
ment of interference fringes under the magnetic influence, v\ as
the criterion employed.—Researches on the compressibility of
gases at high pressures, by M. Amagat, The method (in which
a deep pit is resorted to has been already described. Under a
pressure of 430 atmospheres (the greatest reached), the volume
of nitrogen is nearly a fourth greater than that deduced from
Mariotte's law ; this corresponds to a difference of nearly 100
ctm. in the pressure necessary to get the reduction of volume
deduced from this law.—Note on the phenomenon observed
by M. Duter, by M. Korteweg.—Improvements in Harrison's
electric lamp, by M. Ducretet. Apparatus inclosed in the
supporting case regulates automatically the consumption of
the carbons and keeps the luminous arc constant,—On the
relations which unite tetric and oxytetric acids and their

homologues to succinyle, malyle, and other radicals of
bibasic acids, by M. Demar9ay.—Bromocitraconic acid, by M.
Bourgoin.—On the respiratory innervation in the poulpe, by M.
Fredericq. The integrity of visceral nerves, the suboesopha^rean
masses, and the palleate nerves, seem alone indispensable to
normal production of respiratory movements.—On the functions
of the ganglionic chain in decapod crustaceans, by M. Yung.

—

On the existence of Saigas in France in the age of the reindeer,
by M. Gaudry. M. Lartet, several years ago, announced the
discovery of horns of the animal, but thought these had been
brought as arms by a strange people. Jaw-bones and bones of
the limbs have now been found.—Geological study of strata tra-

versed by a tunnel of 14,400 metres, for directly connecting the
Fuveau basin of lignite with the sea, by M. Dieulafait.
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COAL AND COAL-MINES

A Treatise on Coal, Mine-Gases, and Ventilation. By J.

W.Thomas. (London : Longmans, 1878.)

MR, THOMAS is known to chemists by reason of

the numerous and excellent analyses of the gases

inclosed in various coals which he published some time

ago in the Journal of the Chemical Society. Marsilly in

France, and Meyer in Germany, first broke ground on

this subject, but it is to Mr. Thomas, who very greatly

improved the method of research, that we owe our most

exact knowledge of the character of these occluded gases.

The matter is of considerable importance from a twofold

aspect. It not only serves to throw light upon the scien-

tific question of the formation of coal, but also affords

us information on the very practical question of the nature

of the influence of the atmosphere upon the deterioration

of coal. These observations attracted sufficient attention

from mining engineers and persons connected with

mining to induce, the author, to reprint them together

with other matter relating to the general subject, and the

result is the volume before us—a work which it is not too

much to say ought to be in the hands of the manager

and sub-officers of every colliery in the kingdom. Al-

though the subjects of gases in coal and of the deteriora-

tion of coal by atmospheric influences are treated at con-

siderable length, the relative or connected matter occupies

by far the greater portion of the book, and we have

chapters on the Diffusion and Transpiration of Gases,

Explosions in Mines and Ships, Combustion, Ventila-

tion, &c.

The opening chapter is occupied by a discussion of

that most vexed of questions. What is Coal ?—a question

which has already cost some people much patience and

more money to get answered, but hitherto without success.

We are bound to say our author does not help us towards

a solution ; we are apparently as far off as ever from a

scientific definition of this everj-day commodity. His

remarks on the classification of coals are extremely just.

It is not surprising, from the author's connection with the

South Wales Basin, that the particular subject of anthra-

cite should receive special attention at his hands. The

origin of this form of mineral fuel has given rise to much
discussion in the past, but it is only within recent time

that the opinion that it is not necessarily the oldest transi-

tion-product in the decay or alteration of vegetable matter

has begun to gain ground. Our author throws consider-

able light on the process which has been at work in the

formation of anthracite, from a study of the composition

Tof the gases which are found inclosed in this class of

coal. He regards the process of the formation of coal

(after the first or primary decomposition which ensued

[during the time the vegetable matter was in the act of

jing buried) to have taken place in four ways, viz. :

—

. The dry process aided by heat, leading to the pro-

duction of anthracite.

I. The dry process without much abnormal heat, to

which the production of steam coal and W^igan
cannel is due.

;. The wet process with heat, to which may belong

Vol. XIX.—No. 488

the production of Scotch cannel and the more
dense varieties of bituminous or house coals.

4. The wet process without long-continued heat, to

which we may assign the formation of ordinary

bituminous (house coals) and lignite.

With respect to the nature of the material from which

coal has been originally derived, Mr. Thomas has little

or nothing to add to what is commonly stated in popular

works on the subject. To dismiss the spore-theory in

some six or eight lines, with the assertion that *^ there is

httle evidence of a weighty character to confirm this

hj'pothesis," is, in the light of existing facts, scarcely just

to the researches of Carruthers, Morris, and Huxley. To
say that all coal has been derived from lepidodendroid

spores would unquestionably be incorrect, but to assert

that many coals have been largely derived from such

material is undoubtedly trae. This much, we suppose by

this time, is conceded by the majority of authorities on

the subject : the difference between them is rather as to

the proportionate part played by the spores.

As regards the character of the gas occluded in coal,

this depends not merely upon the structure of the coal,

but upon the conditions under which its formation has

occurred and the depth below the surface at which it is

situated. On the whole Mr. Thomas's analjlical results

agree fairly well with those of Dr. Meyer, in spite of the

somewhat faulty method adopted by the latter ; but the

inferences which the two experimenters draw from their

observations are not unfrequently opposed. There seems

to be a decided difference between the gas inclosed in

lignites and that found in coals of the older formations'

Zitowitsch first detected carbonic oxide in some speci-

mens of Bohemian lignites, and the author has detected

the same'gas in appreciable quantity in the well-knowTi

lignites of Bovey Heathfield, in Devonshire. On the

other hand, no coal of the carboniferous period has been

found to contain this gas. Another characteristic differ-

ence between the coals of the carboniferous and tertiary

periods is seen in the absence of all hydrocarbons among
the gases occluded in the latter varieties.

The presence of carbonic oxide in "after-damp" has

been frequently surmised, but Mr. Thomas brings direct

evidence to prove the fact. Until quite recently it was

the general belief among chemists that when marsh-gas^—

the '•' fire-damp " of the miners—is mixed with less air

than is required for complete combustion, only as much

of the hydrocarbon is burnt as the oxygen present can

convert into carbon^dioxide and water. It is now found

that when marsh-gas is exploded with a quantity of

oxygen or air insufficient for complete combustion, the

whole of the marsh-gas disappears into carbonic oxide,

carbon dioxide, water, and free hydrogen. The importance

of this observation is obvious. It has not unfrequently

happened that after an explosion the expressions of the

countenances of the victims, who have been found sitting

or leaning in the most natural positions, have worn no

trace of fear or intense anxiety, such as we should sup-

pose would come upon them amidst the roar and wTeck of

the disaster. These men have not been asphyxiated by

carbonic acid or drowned in excess of nitrogen
:

they

have been struck down by the infinitely more deadly car-

bonic oxide. Instances too have occurred in which the

explorers after an explosion have been ahnost as suddenly

T
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overwhelmed, even when their lamps were burning freely.

These facts point to an entirely different mode of treating

those who have been rescued and who are still suffering

from the effects of after-damp, from that which has been
hitherto adopted. It is not too much to say that many
a life could have been saved if, acting on Hoppe-Seyler's

observations, artificial respiration could have been main-
tained for some time after apparent death.

There is much in this book that we should have liked

to have dwelt upon had space permitted, for almost on
every page we discern evidences of originality and fresh-

ness such as might be expected from one who, as we have
seen, has brought the researching* spirit to bear upon his

subject. Whilst chemists are wearying themselves and
others with vain speculations as to bonds and atomic-

groupings, far too many of the common matters of every-

day life are thrown aside as unfruitful or worked out. No
one, however, could take up this book and not see that

in the matter upon which it treats there are fifty problems
waiting for solution—some of them most pressing in the

interests of humanity, and any one of them capable of

yielding a rich harvest of facts. T. E. Thorpe

THE MORPHOLOGY OF THE ECHINODERMS
Morphologische Studieti an EcJiinodermen. Von Dr.

Phil. Hubert Ludwig, Director der naturwissenschaft-

lichen Sammlungen in Bremen. i Band mit 23

Tafeln und 5 Holzschnitten. (Leipzig: Verlag von
Wilhelm Engelmann, 1877-79.)

WITHIN the last three years very numerous re-

searches have been made on that most interest-

ing group, the Echinoderms, to which, we are glad to

see, the rank of a distinct sub-kingdom is now generally

assigned, Greeff, Gotte, Lange, Ludwig, Simroth, and
Teuscher, in Germany ; Perrier in France, Th^el and

Lov^n in Sweden, Agassiz, Lyman, and Pourtal^s in

America ; and in our own country Sir Wyville Thomson,
Duncan, Sladen, and the two Carpenters, father and son,

have each contributed more or less to our knowledge of

the morphology and physiology of the group.

Of the many observations made and recorded by the

above-mentioned naturalists, those of Dr. Ludwig (" Ei-

bildung Ludwig," as we have heard him called by embryo-

logists) seem to us to be among the most important, alike

from theirvariety, and,aswe are strongly inclined tobelieve^

from their general accuracy. We are not so sure, how-

ever, that all Dr. Ludwig's conclusions are as correct and

reliable as his observations are trustworthy, for there are

certain points on which we have very strong grounds for

dissenting from his views.

The volume before us, representing the result of three

years' work, mostly microscopic, is the first of a promised

series of studies in Echinoderm morphology, and consists

principally of memoirs on the anatomy of Crinoids and
Starfishes.

It contains much that is new, or rather that was so

when the individual memoirs were first published in the

Zeitschriftfiir ivissenschaftliche Zoologie, and much that

is to be found, stated more or less correctly in the

writings of other workers, _both before Ludwig and
contemporaneous with him.

The first paper in the series, forming about one-third

of the whole volume, is devoted to the anatomy of

Comatula. While generally confirming Dr. Carpenter'

s

results, respecting the canals of the arms and the

chambered organ, Ludwig (whose observations on this

type were contemporaneous with those of four other

observers, two in Germany and two in this country)

publishes several new and interesting anatomical details.

Among the most important of these is the presence of

blood-spaces around the genital organs, and also of a

system of blood-canals ventral to the water-vascular

system. Both of these systems probably communicate

with the vascular " axial prolongation " of Dr. Carpenter,

which runs up into the disc from the chambered organ

situated in the calyx, and represents the " heart " of the

Starfishes.

Ventral to the radial blood-canal is the fibrillar sub-

epithelial band, to which Dr. Ludwig assigns a nervous

character from its resembUnce to a similar and similarly

placed structure, that is generally, though not universally,

supposed to be the nerve of the arm of a Starfish.

Ludwig's views have been completely adopted by

Gegenbaur, in spite of the fact that this band is absent

from half, or sometimes from more than half, the arms of

many Comatulae. We scarcely think that Ludwig has

taken this fact sufficiently into consideration in his discus-

sion of Dr. Carpenter's suggestion that the axial cords

of the skeleton constitute the chief nervous system of

Comatula ; and we are not altogether satisfied with the

purely diagrammatic manner in which he figures this

axial cord, and with the meagre description which he

gives of it. He makes no mention whatever of the regu-

lar manner in which it gives off branching bundles of

fibres to the muscles and other structures in the middle

of every arm-joint, except ^in quoting their discovery by

others, though he cannot well have helped seeing them,

and he does not deny their existence. At the same time

he seems inclined to admit the probative force of Dr.

Carpenter' s experiments at Naples, which tend to show

that these axial cords are the motor nerves, at any rate of

the complex Crinoid organisation, permeated though they

may be by a coagulable fluid. Should this view be the

true one, it is another argument in favour of Leuckart's

separation of the Crinoids and their aUies from the other

Echinoderms, to form a distinct class, the Pelmatozoa.

Until lately the Crinoids have not been credited with an

ambulacral system homologous with that of the other

Echinoderms. Gotte, however, has shown that, as far as

development is concerned, this is not the case, and the

true water-vascular ring of the adult Comatula was first

described by Ludwig, though its radial branches in the

arms have long been known. Depending from it into

the ccelom are numerous small tubules which Ludwig

describes as open at the ends, and compares to the sand-

canals of the other Echinoderms, more especially of th

Holothurians.

After finishing his researches on the anatomy of Coma-

tula, Ludwig turned his attention to Rhizocrinus, and

found that it corresponds with Comatula in all essential

points of structure. This was the first stalked Crinoid in

which the presence of a chambered organ was deterr

mined. It has since been found in Pentacrinus and

Bathycrinus, and Ludwig's discovery that its chamber

are continued down the axis of the stem as five blooi

e

y
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canals disposed around a central axis, has received

abundant confirmation.

The curious genus Rhopaladina has been supposed by

some writers to be the type of a new group of Echino-

derms, with mouth, anus, and genital opening at the

centre of one of the poles of the body. Ludwig shows,

however, that it is merely an aberrant Holothurian, much
bent on itself, owing to the almost complete disappear-

ance of the medio-dorsal inter-radius, an exaggeration,

in fact, of a condition very commonly met with in Cucu-

maria. Ludwig' s memoirs on the Asterids contain several

novelties, two of the most important of which are as

follows :

—

1. The pores in the madreporic plate have no com-
munication with the ccelom, but lead solely into the

sand canal. The same fact has been noted by Perrier

for the Echini, and it is the more singular because the

body cavity of the Crinoids is in free conamunication with

the exterior.

2. The genital glands do not discharge their products

into the body cavity, but are provided with longer or

shorter ducts that open directly on the exterior of the

body. Around the glands are blood spaces, just as in the

Crinoids, and these are connected with a very complicated

blood-vascular system, which Dr. Ludwig describes ex-

ceedingly well, clearing up many points which had
hitherto been very obscure and scarcely understood. This

is especially the case with the remarkable genus Brisinga,

which Sars supposed to be without a blood-vascular sys-

tem. Ludwig contributes many valuable observations to

the anatomy of this type, and shows that in all essential

features it is a true Asterid, though he does not share Sars'

iews of its relationship to Protaster.

The volume closes with a striking paper on the

Ophiurids, in which it is shown that the whole of the oral

skeleton of the disc is the result of modifications of the

first two arm-vertebrae and of the adambulacral and super-

ambulacral plates corresponding to them. But the chief

novelty in this paper relates to the genital clefts. These
have been hitherto supposed not only to let the genital

products pass out of the coelom,', but also to admit water

into it. Ludwig shows, however, just as in the case of

the Asterids, that both these hypotheses are incorrect.

The sexual products are not discharged into the ccelom,

nor does water enter it by the clefts, but the latter open
into pouches or bursae which are merely involutions of

the general integument of the body, and receive the short

ducts of the genital glands, probably serving also as a
respiratory apparatus. Their inner surface, that turned

towards the ccelom, is curiously folded, and their whole
structure is so very similar to that of the hydrospires of

the Blastoidea that Ludwig is led to suggest a homology
between these two sets of similarly placed organs.

Billings considered the hydrospires to be respiratory in

function, and found them to be connected with the

"spiracles" or genital openings, which would thus be
homologous with the genital, or, as Ludwig prefers to call

them, "bursal" clefts of the Ophiurids.

Should further investigation confirm this interesting

discovery of Ludwig's, and the conclusions he has drawn
from it, we quite agree with him in regarding it as one
of great importance respecting the relations of the various
echinoderms inter se.

We shall look with great interest for the publication of

Dr. Ludwig's promised researches on the Echini and

Holothurians at, we trust, no distant time ; and also for

his concluding work on the comparative morphology of

the sub-kingdom as a whole, which will not, we imagine,

be altogether a pillar of strength to Haeckel's celebrated

" Worm Theory of the Echinoderms."

OUR BOOK SHELF
yornal de Sciencios Mathematicas I^hysicas e Naturaes.

Publicado sob os auspicios da Academia Real das
Sciencias de Lisboa. No. xxiii. agosto de 1878.

(Lisboa, 1878.)
Giornale di Matematiche : aduso degli Studenti delle Uni-

versitcL lialiane, Pubblicato per cura del Professore

G. Battaglini. Vol. xvi. (Napoli, 1878.)

We have not seen any previous numbers of the first ofthese

publications, but from the specimen before us we should
certainly conclude that this Society is doing good work. In
fifty-two octavo pages we have specimens of work in all the
lines indicated in the above title. The opening paper, by
C. A. Moracs de Almeida, is an " estudo gcral dos es-

pelhos curvos " (continuation, 1 1 pages) ; Chapter IV.
treats of spherical, elliptical, and parabolical mirrors of
very small aperture ; Chapter V. discusses some cases of

practical difficulty in the formation of images. The
second paper is a mathematical one by L. F. Marrecos
Ferreira ; ist part, on the geometrical properties of the
intersections of right cones, derived from the principle of

the homological transformation ; 2nd part, on the pro-

perties of conies tangential to the sides of an angle and
their application to the study of surfaces (18 pages).
Both papers are neat, and contain interesting properties.

Zoology follows, with two contributions by J. V. Bar-
boza du Bocage, first with a list (the sixteenth) of the
birds in the Portuguese possessions in West Africa (15
pages), next imder the title "M^anges Omithologiques,"
remarks on new species of Angola {Nectatinia anchietce^')

and on individual birds of the families Certhiida?
{Hylypsomis Salvadort), Paridae (Pat us rufiventris),
Laniidae {Lanius Sousce, Nilaus affinis).

The last two pages contain a slight account of iii
plants, collected in Caconda by Signor Anchieta. Re-
marks are made on the points of contact between some of
the plants in this collection and that got together by the
late Dr. Welwitsch
The second journal maintains its reputation for its contri-

butions to the study of geometry. WTiere there is so much
to praise we must limit ourselves to giving here the bare
titles of some of the longer papers :—Ricerche geome-
triche sopra alcune proprieta dei sistemi di rette nel piano
e dei sistemi di circoli che passano per un punto sul piano
e sulla sfera, per T. Fuortes (56 pp.) ; Sulla riforma
dell'insegnamento geometrico, nota di G. Fiedler seguita
da tre lettere inedite dell' autore (13 pp.) ; Sull' infinitk

circolare non Euclidea, per G. Battaglini (7 pp.) ; Re-
lazione fra I'area e il perimetro, fra il volume e la super-
ficie, fra i momenti, fra le coordinate dei centri di gravitk
per gli spazi limitati da linee e superficie che banno
I'equidistante della stessa natura per U. Dainelli (20 pp.);
Sulla teoria delle quadriche omofocali del pimto di vista

sintetico per F. Maglioli (36 pp.) ; Nozioni preliminari
per la geometria projettiva dello spazio rigato, Nota i di

F. Aschieri (19 pp.) ; Sopra le curve piane del 3° ordine

con un punto doppio, per P. Anelli (14 pp.).

The History of Coal. By the Rev. T. Wiltshire, M.A.
F.G.S., &c. (E. and F. N. Spon, Charing Cross and
New York. Pp. 36, 1878.)

This pamphlet is the introductory lecture which the
I So named frcm the finder, who met with a single specimea, October,

1877, in the interior of BenguelJa.
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author, as Dean of the Evening-class Lectures at King's
College, London, delivered before the Principal, the staff,

and students, at the commencement of this Winter
Session.

It deals with the antiquities of coal, and as might have
been anticipated, shows much patient scholarship and
research amongst the works of those classical and
mediaeval writers who are not usually troubled by geolo-
gists. Prof. Wiltshire considers that there is evidence to

show that ignition of coal, which had been selected as
hut-making material with the help of palaeolithic and
neolithic implements, occurred and probably accidentally

;

the mineral not having been selectedfor its now well-known
quahties. Nevertheless, he admits that "the general
non-employment of the coals and lignites, in the stone
and bronze ages, is well evidenced by the absence of
allusion to their use, both in myths and traditions of that
date and in the manuscripts which followed not long
after." Noticing the silence of Homer on the use of
coal, the author very properly places the Levitical coals
and those of the Gospels amongst charcoals derived
from wood, and he shows that the " carbo " of Pliny and
the " anthrax " of Theophrastes were identical. Search-
ing over the dreary pages of this last-named author. Prof.
Wiltshire shows that this Greek first noticed and recorded
that certain stones were obtained from the ground, and
that, broken in pieces, they burn like anthrax (charcoal),

-and that they come from Liguria and EHs.
The tertiary strata in those localities are lignitic, and

true palaeozoic coal does not exist there. As years rolled
on many coal-like minerals were used, and fancies
environed them. Certain it is that during the Roman
occupation of Britain, coal was stored and used, for it has
been found beneath the ruins of villas in Warwick, Shrop-
shire, Yorkshire, Lancashire, and Durham. The gradual
extinction of the Romano-British was followed by hun-
dreds of years of forgetfulness of coal, and then we find the
Abbot ,of Peterborough leasing ground, a part of the rent
to be paid in coal, about the time of Alfred. About 1190
the Edinboro' coal-field began to be used, and in 1239 a
monopoly of the sale of coal was granted to the Newcastle
people.

This interesting lecture is most readable, and well
worthy of the accomplished editor of the Palseontographi-
cal Society's volumes, P. M. D.

LETTERS TO THE EDITOR
\77ie Editor dees not hold himselfresponsible for opinions expressed

by his correspondents. Neither can he undertake ta return, or
to correspond with the writers of, rejected manuscripts. No
notice is taken ofanonymous co?nmunications.

[The Editor urgently requests correspondents to keep their letters as
short as possible. The pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com'
inunications containing interesting and novel facts

^

Quarantine in Italy

Allow me to say a few words in defence of the prohibitive

measures taken by the Italian Government against the introduc-

tion into our country of that pest, the phylloxera, and which,
though subjected to much unreasonable criticism and selfish

opposition here and abroad, have at least been hitherto perfectly

successful in protecting our vineyards. Certainly at first sight it

would seem that the only necessary measure to be taken ought
to be a restriction on the importation of foreign vines, and of the
plants (such as fruit-trees) usually cultivated along with them in

nursery-grounds, and on whose roots some stray insects might
probably occur ; and to such a restriction did the Govenmient
at first limit itself. But it was soon found out to be quite

ineffectual, as it only gave occasion to smuggling on a gi-and

scale, encouraged, I am sorry to say, by certain horticiUtural

firms that did not fear to compromise their respectability by so

doing. We all know what ingenious persons smugglers can be

;

they began introducing the prohibited plants in their leafless

state labelled as choicest exotics, to the utter confusion of the

Custom House officials, who, being neither naturalists nor scien-
tific men to any degree, were at a loss how to act, until the
Government was obliged at last to send the order that no live plant
should pass the frontier ; a simple rule that anybody can under-
stand, and not to be regretted when one has seen in France and
elsewhere thousands of acres of what were once flourishing vine-
yards blasted by the pest, and has heard of the millions of money
lost that way. I shall not mention such petty annoyances as
being obliged to leave a bouquet at the Custom House ; but surely
it is better that our gardens should be deprived of those novelties
and rarities that are not obtainable through seeds, rather than
run the slightest risk of diminishing one of the principal resources
of our impoverished country. Though myself a director of a
botanic garden, I own I cannot push my love for flowers to that
extent to sacrifice to it much greater interests.

Pisa, February 26 T. Caruel

Captain Cook's Accuracy

Apropos of your article on the centenary of Capt. Cook's death
in Nature, vol. xix. p. 334, it may be interesting to call atten-

tion to his remarkable accuracy in determining the positions of
places laid down in his charts. There is a great contrast between
his accuracy and the evident carelessness of some more recent
navigators. Some years ago when I was sailing in the Pacific

we were one day approaching the recorded position of an island

which no one on board our vessel had seen. I was conversing
with the captain, and asked him whether he expected to find it

in its recorded place. To this he replied : "It is sure to be
there, for Capt. Cook determined its position ; and although I

have been now a good many years in the Pacific, I have never
yet found him wrong. Had it been the United States Exploring
Expedition which determined its place, I should have thought
the chances just about equal as to whether it is right or wrong."

There is, unfortunately, too much ground for the remark
about the observations of Admiral Wilkes's Expedition. Those
who have had opportunities to test the work done by it know
that it is often most inaccurate. Quantity of work rather than
the quality of it appears to have been the - rule with the navi-
gators who conducted that expedition. I believe all Cook's
work was worthy of his reputation.

As this is a serious charge to make against such an expedition,
it may be well to give some examples to substantiate it. The
particulars of the first I take from Findlay's " South Pacific

Directory," pp. 633-34. Respecting Vatoa, or Turtle Island,
south-east part of the Fiji Archipelago, he says: "A singular
mistake crept into the survey by the United States' Expedition.
On May 5, 1840, the Vincetmes 'had a sight of Turtle Island,

and determined it to be in lat. 19° 48' S., long. 178' 33' W. It

has the appearance of a small rounded knoll.' This would seem
to be circumstantial, and is further confirmed by a foot-note on
the same page. In a subsequent passage the Porpoise is said to

have determined it to be in lat. 10° 50' S., long. 178° 37' 45" W.
* It was found to be three miles long, by one and a quarter mile
wide. The reef extends all around the island, and is from one
and a half to two miles wide.'

"

If we suppose that in the above 10° is a misprint for I9°^there
will be only 2' in lat. and 4' 45" in long, difference between the
two determinations. But it appears that both of these are about
30' in error in their longitude. On this Findlay remarks :

" This singular variation in longitude from that assigned to it by
the great discoverer Cook (178° o' W.), or 37' in error, is

startling, because the accuracy of Cook in this instance had been
confirmed by other navigators." He then gives an account of an
examination of it made by Capt. Worth in H.M.S. Calypso in

1848, when he made the island to be "apparently about six miles

in length," its centre twenty-nine miles eastward of Wilkes's

position, and, instead of the reef from one and a half to two
miles ^yide all around, on the south-west a reef five or six miles

wide, with "a large oval coral patch detached fi*om it lying north
and south, eight or nine miles in length.

"

My second example of inaccuracy shall be one in cartography.

Some years ago I was about to make a trip into the mountains
of Savaii, the largest of the Samoa Islands. Before starting,

with Wilkes's chart in my hand, I took a few bearings of points

which might serve for comparison when I reached the mountains.

I was standing at Tuasivi, a place on the eastern end of tb.

island which may be seen marked in Grundemann's map. Tc
my siurprise I found I could see fi-om that place to Tafua point,

the south-east extremity of the island, whereas the chart made
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the land to project very considerably between the two points.

On further examination, I found that, instead of making the land

trend inward to a very deep bay at Sapapali'i and Iva, as it does

in reality, it had been made to extend seaward in a series of

headlands. This error is perpetuated in all the maps I have seen,

including Grundemann's, and that published in the Journal des

Museum Godeffroy, both of which are based on Wilkes's chart

My third and last example shall be one of a different kind. In

1870 I visited an island north of Samoa known as Quiros or

Gente Hermosa. Wilkes' expedition described it as being zvith-

out a lagoon. I found it to be barely four miles in diameter, but

with a deep fresh-water lagoon in its centre about three miles in

diameter. Now as the ring of land around this lagoon is only

about one-third of a mile across, I cannot imagine how any
members of the expedition could have landed without seeing the

water. Such an inaccuracy as this would have been bad enough
in the description of an ordinary traveller. It is inexcusable in

an expedition specially fitted out for scientific observation.

S. J. VVhitmee

Cook's Collections

In Nature, vol, xix. p. 373, a remark of Dr. Hamy, of

Paris, is reproduced, concerning "the fate of Cook's collections

in being buried in an Austrian museum." It mil be of general

interest to make known that, what there is in Vienna of ethno-

graphical objects in relation to Cook, consists of 260 numbers,
chiefly originating from Cook's third voyage. These objects

were bought by order of the Emperor Franz in the year 1806, at

the auction of the Parkinson Museum in London (previously Lever
Museum), and now form part of the large ethnographical collec-

tions, which will be accessible to the pxiblic in a few years in the

new, nearly completed. Imperial Natural History Museum of

Vienna. This museum will become one of the greatest and
most complete on the continent, uniting all mineralogical,

geological, palreontological, prehistoric, anthropological, ethno-

graphical, zoological, and botanical imperial collections of Vienna
under the charge of Prof. Hochstetter. A. B. Meyer
Royal Zoological Museum, Dresden, February 28

Magnetic Storm, May 14, 1878

There appears to have been a slight error in my note
(vol. xix. p. 148) ; in the sixth line, it should read 14th instead

of 15th.

With this exception the observations are correctly reported,

and the period during which the greatest trouble was experienced
in working on the Persian Gulf cable covers the time at which
the magnetic storm was observed at Stonyhnrst" to be at its

height (vol. xviii. p. 617).
I cannot quite agree with Mr. Preece when he suggests

(vol. xix. p. 173) the advisability of recording earth-currents in

Webers. Comparatively few of the readers of Nature would
appreciate the magnitude of an earth-current if expressed in

those terms, while every one, I think, will xmderstand me when
I say that the earth-current passing through the line equalled
that Avhich would be produced by a certain number of cells con-
nected to the same circuit.

The systematic observation of earth-currents in different parts
of the world is no doubt very desirable, but to be of value it

must be regulated and collated by some central authority. I
feel convinced that if the Society of Telegraph Engineers invited
assistance in this matter, and pointed out what was actually
required, the appeal would be very readily responded to.

Kurrachee, February 6 Henry C. Mance

Intellect in Brutes

If Mr. Henslow will read my letter again he will find it dis-
tinctly stated that the " several occasions " on which the leakage
took place were referred to in connection with the agency of
rats only. The plumber informs me that in none of the cases
(four or five) was there any sign of injury to the pipe by frost.

In the specimen which I have, the rats have made two ineffectual
attempts to perforate the lead, and have succeeded in two dis-
tinct places. Had a frost crack existed, with consequent escape
of water, there would have been no necessity to make two fruit-
less attacks on the pipe elsewhere. The specimen may be seen
by any one interested at the office of The Country, 170, Strand.
Metaphysicians will probably think that Mr, Henslow has

stumbled into a quagmire in his discussion of "practical " and
" abstract " reasoning. Does he believe that brutes and boys
in common have nothing but the faculty of "practical" reason?

When a boy finds the value of jt in a simple equation, is he not

dealing with "abstract" ideas? Arthur NicoLS

I AM not opposed to Dr. Darwin's teachings, nor do I care

much whether science proves that man is descended from Adam
or from some extra clever race of monkeys, so long as the truth

is established. In regard to the explanation given at p. 365 of

the rats eating the pipe to get at the water because they " heard
the water trickling," I am inclined to look at the matter in a
simple matter-of-fact way, and so feel inclined to think they cut

the pipe because it was somehow in their way. Lead and block-

tin gas-pipes are found cut in a similar way. Now, are they cut

to get at the gas ? Lead waste-pipes are also often found so

cut, both from the outside and inside. I happen to be a prac-

tical plumber myself, and have had to deal with rats in many
ways, but I scarcely think that "the reasoning power of the

rat " in this case has been properly reasoned out.

21, Renfrew Street, Glasgow, March i W. P. Buchan

I BELIEVE "that the reasoning faculty in man and animals

differs in degree only." But I do not thmk Mr, Nicols'

plumber's lead-pipe case (Nature, vol, xix, p. 365) a well-

tested instance of rat sagacity. We have not sufficient proof

that the rats gnawed the pipe for the purpose of getting at the

water ; though, of course, they used the water after having come
upon it. It seems more likely that they gnawed the pipe because

it obstructed their tunnelling operations ; else why did they cut

it in two separate places ? Mr. Nicols says " a rat will not drink

foul water," Neither will I when I can get better, but I am.

afraid I should need to put up with the foul if I lived in a sewer»

Cambuslang Henry Muirhead

It is somewhat difficult to understand Mr, Henslow's remarks
on the above subject in Nature, vol. xix. p, 385. He tells us

that if the dog that rang the bell to fetch the servant to let him
out of a room in which he was shut up, had not been taught to

ring the bell, " it would have been abstract reasoning, butjt was
only practical," Further on he says that brutes never acquire

"abstract reasoning."

The Arctic fox, by Mr, Henslow's own showing, appears to

have used " abstract reasoning," because it had never been
taught to cut the line attaching the bait to the trigger of the

gun before taking the bait (of which I have seen several ca es),

or to dig a trench in the snow to avoid the shot. Can Mr.
Henslow be a sportsman ? If so, he ought to know that in the

case referred to, to pull the bait downwards out of the line cf

fire was the only safe way for the fox to have acted, so as to get

his head out of danger. Had he used what Mr. Henslow calls

"abstract reasoning"—which, I presume, means pulling the

bait, not the line, to oyte side out of the line of fire, the fox

would certainly have been shot, as the bait could not have been
moved more than four or five inches from the wooden stake

through which the bait-line passes.

If Rlr. Henslow really means that the fox should have shown
his powers of "abstract reasoning" by going up to the line of

fire betv.een the gun and the bait, and then pulled the string

until the gun went off, I think the chances of reynard's ever

eating the bait would be very small indeed. I have known him
do what showed equal or greater intelligence, namely, cut the

bait-string, as already mentioned. John Kae
Royal Institution, February 28

Mr. Henslow, in his letter on this subject, complains that
" brute reasoning is always practical, but never abstract^ As an
instance of what appears to me abstract reasoning in a dog, I

beg to offer the foUowng : A few years ago we had in cur

possession a terrier gifted with a propensity (probably instruc-

tive) for worrying the sheep that were put to graze in a field

separated from our house by another field. Coming out of the

house one day I observed this dog crossing the latter field,

evidently intent upon a little amusement. I called him back, he

obeyed ; but when he came to a patch of brushwood vs'hich hid

him from view, he cut straight across the field, under cover of

the brushwood, to behind a hedge, and then pursued his course
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towards the sheep field. What taught him that he could thus

reach his game unobserved ? A. J. A.

Here is an instance of "instinct" which shows, I think, that

there is no difference whatever between the reason of animals

and that of men.
A mare here had her first foal when she was ten or twelve

years old. She was blind of one eye. The result was that she

frequently trod upon the foal, or knocked it over when it hap-
pened to be on the blind side of her, in consequence of which
the foal died when it was three or four weeks old. The next

year she had another foal ; and we fully expected that the result

would be the same. But no ; from the day it was born she never

moved in the stall without looking round to see where the foal

was, and she never trod upon it or injured it in any way. You
see that reason did not teach her that she was killing her
first foal ; her care for the second was the result of memory,
imagination, and thought, after the foal was dead and before

the next one was born. The only difference that I can see

between the reasoning powers of men and of animals, is that the

latter is applied only to the very limited sphere of providing for

their bodily wants, whereas that of men embraces a vast amount
of other objects besides this.

The above limitation does not, I think, apply strictly to

domestic animals, dogs especially, which seem to acquire some
perceptions beyond mere animal ones.

Hull, February 28 C. W. Strickland

Parhelia

Allow me to record the occurrence of parhelia here this

morning. ITie phenomenon lasted about twenty minutes, and was
fairly brilliant. No halo was apparent, merely a mock sun on
either side of the true one, and the line passing through the three,

dipped towards the south at an inclination of 2° to 3° to the

horizon. E. W. Pringle
Uxbridge, March 4

Unscientific Art

As a specimen of Unscientific Art, let me bring to the notice

of yoiur readers a two-page engraving in the last number of the

Illustrated London Alert's, entitled "Capture of Sirayo's Strong-

hold."
If there is any truth in the laws of perspective the Zulus flying

before the cavalry are indeed " sons of Anak."
Scientific Club, March 2 E. W. Pringle

Bees' Stings

In Nature, vol. xix, p. 385, a correspondent asks whether
the identity of bee-poison with formic acid has yet been deter-

mined. Some sixteen years ago I made a few experiments with

the poison from wasp-stings, and found, to my astonishment,

that it was invariably alkaline instead of acid. A living wasp,
duly held in the cavity of a perforated cork, was easily induced

to sting a piece of turmeric paper ; a brown-red spot immediately
appeared. A. H. Church

Cirencester, March i

A NEW PROCESS IN METALLURGY^
LONG before human art acquired the knowledge of

metal-making, prehistoric man had learned to make
fire of the dry stems and branches of trees; in the

charred fragments of half-burnt wood we recognise a
form of carbon, the first simple elementary body produced
by man from the complex natural bodies with which he
•was surrounded. In the knowledge of the use of fire,

then, was the first dawn of art, particularly of that art

which deals with the reduction of simple bodies from
compound minerals. To convert metallic compounds into

metallic elements is the domain of the metallurgist, and
the means by which this is effected constitute the basis of

metallurgic art. Carbon was thus a necessity to metal-

lurgy—with the knowledge of fire the world emerged from
' A paper with full detaiU of the process was read by John Hollway at the

Society of Arts on February 12, 1879; Prof. H. E. Roscoe, F.R.S., in the
chair.

the stone age. From those early times down to the
present day, no fusion has been effected without using
carbon, which in the form of wood, coal, or charcoal, has
been the substance invariably used by the metallurgist for

the production of heat, and to enable him to decompose
and to smelt metal-bearing materials.

The new process, however, we are about to describe,

has for its object the smelting of metaUiferous substances
without the employment of carbonaceous fuel. The
sulphides of iron, lead, and zinc are known to be combus-
tible substances of almost universal occurrence, and when
burnt under favourable conditions give rise to a great

evolution of heat. We have calculated the relative tem-
peratures thus produced, from which it appears that the

temperature at which iron p>Tites (bisulphide of iron) burns

in air under the conditions most favourable to the develop-

ment of a high temperature is over 2,000" C, protosulphide

of iron burning at about 2,225° C. Zinc sulphide, or blende,

gives a temperature of 1,992° C, and galena 1,863° C. ;

while calculations made in a similar manner with coal,

assuming it to be completely burnt, show the temperature
attainable to be 2,787° C. These mineral sulphides, which
are therefore natural and almost inexhaustible sources of

heat and energy, can under certain circumstances be
burnt more economically than their heat-giving equivalent

of coal.

The best means, however, of utilising this heat-pro-

ducing property of metallic sulphides is not so apparent
as would appear at first sight. Only iron pyrites is suffi-

ciently combustible at a low temperature to burn in the

open air, the mass being raised to the temperature at

which the oxidation takes place solely by the union of the

sulphur and iron with aerial oxygen. In Spain this is

carried on in vast heaps of hundreds of thousands of tons,

and the operation extends over many months. The oxide

of iron that remains is typical of those mineral substances

which, once burned in the primeval operations of nature,

gave up their stores of heat and force, and became, as it

were, inert bodies.

Going back now to the combustion of carbon, it is well

known that it bums at widely varying temperatures, as,

for example, in our bodies, in a common coal fire, or in a

powerful furnace. A great deal of attention and thought

has been spent upon the subject of the economy of car-

bonaceous fuel, and g^reat advances have been made in

this direction, yet the expenditure of coal or coke

necessary, say, to melt a given quantity of metal, still far

exceeds the theoretical limit. The main causes of this

discrepancy may be accounted for as follows :—(i) That
only a fractional part of the oxygen of the air passed

into the furnace acts upon the material to be burnt.

(2) That the oxygen is not brought in contact with the

combustible matter with sufficient rapidity to attain the

necessary temperature for the operation. (3) That gases

pass off hot and unburnt ; these are now, however, fre-

quently utilised.

There is one metallurgical operation in which the first

two sources of loss are perfectly avoided—namely, by

blowing air through molten crude iron, as in the Bessemer
operation, where, by the burning of small quantities of

carbon and silicon contained in the crude iron a very high

temperature is attained, which is not the case in the pro-

cess of puddUng,where the oxidation is spread over a con-

siderableperiodof time,although the same constituents are

frequently burnt in similar proportions. But even in the

Bessemer process the carbon is only half burned, and a

large amount of heat escapes with the carbonic oxide and
nitrogen. When, however, we blow thin streams of air

through molten sulphide of iron lying upon a tuyere

hearth, a high temperature is produced by the perfect

combustion which ensues in the midst of the sulphides,

and no unburnt gases excepting sulphur vapour escape

from the surface of the molten mass. Hot nitrogen

and sulphurous acid being the only gaseous prodxicts
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of the operation (excepting the small quantities of

hydrogen from the aqueous vapour of the air), these may
be caused to act upon iron pyrites and other mineral

matter. When pyrites is thus heated, an atom of sulphur

held in feeble combination is in great part expelled, and
thus is obtained protosulphide of iron, with which the

operation commences, and which can exist in the molten

state. Sulphide of zinc thrown into this bath of molten

sulphide is converted into oxide : the sulphides of copper,

nickel, and silver do not bum at all so long as sulphide of

iron is present, and, accordingly, if oxides, silicates, or

carbonates of these latter met^s are introduced into the

molten sulphide of iron, the iron present will take away
the oxygen with which the metals are combined and con-

centrate them into a regulus of sulphides. But the

question then arises. How, after fractional decomposition

by oxidation, we can separate the sulphides from the

oxides ? This is accomplished by the addition of siliceous

matter introduced into the furnace with the charge of

sulphides, so that in the manner explained are obtained

from crude materials five principal classes of products,

viz.:—(i) sulphur; (2) sublimates of volatile sulphides

and oxides
; (3) a slag of sihcates of certain more oxidiz-

able metals, principally iron
; (4) regulus containing the

nickel, copper,and silver; (5) sulphurous acid and nitrogen.

Under certain circumstances a sixth class of products may
be obtained consisting of the metals copper and lead.

Thus, when the sulphides of iron and copper present in

the bath are treated continuously with the blast of air

without the addition of combustible sulphides, a point at

length arrives when the whole of the iron present is

oxidised, and the regulus in the bath consists of sub-

sulphide of copper. If now a limited supply of air is

introduced, the copper is reduced to the metallic state,

with the evolution of sulphurous acid. Further ex-

perience in the matter may lead to the adoption of this

continuation of the process. Again, sulphide of lead
present in the bath may be caused to yield metallic lead

|

by partial oxidation. The sulphurous acid can be made
|

into sulphuric acid in chambers or condensed to the liquid
I

state. Thus we have in this new process a metallurgical
j

operation, the necessary heat for the decomposition and
\

fusion being entirely obtained by the combustion of the '

iron and sulphur contained in the materials operated on. |

Some large experiments have been made in order to prove
\

the more important points here enunciated. They are all

to be found described in the paper upon the subject in
|

the Journal of the Society of Arts, dated February 14
and 21, 1879. -A brief record of some of the phenomena
witnessed at the February experiments at Penistone may
not be uninteresting. At seven in the morning on '

February 12 last a small party of gentlemen arrived at

Messrs. Cammell & Co.'s Penistone Steel Works, in order
j

to see the operation from its very commencement. Two
Bessemer converters were ready for the experiments ; one
of these was charged at 10 a.m. with some molten proto-

;

sulphide of iron (made by fusing some pyrites in a cupola), '

and a blast of air was driven through the tuyeres. Lumps
of sandstone were continuously thrown in together with
cupreous pyrites. A flame of the burning vapour of !

sulphur expelled from the pyrites passed from the con-
•verter mouth to the chimney shaft ; it was from 6 to 10
feet long, blue at the edges and greenish in the body of
the flame. About noon this experiment broke down
through an accident, after which the product was taken
out. An experiment was then commenced by setting fire

to some sulphide of iron by means of about 2 cwt. of coal
thrown into the vessel to start the combustion

; pyrites
and sandstone were then thrown in, in lumps, which rapidly
melted, this being continued until midnight (over eight
hours). The molten mass in the vessel remaining per-
fectly liquid, was from time to time partially poured out
to make room for the addition of further similar materials.
During the whole of the eight hours not an ounce of coal

was used, the converter being " fed with stones," and
"vomiting forth fire and brimstone," as a gentleman

present graphically expressed it. In this latter experiment

about eighteen tons of raw pyrites was thus treated, and
over four tons of sulphur was distilled and afterwards

burnt. More than half a million cubic feet of sulphurous

acid and nitrogen left the mouth of the converter at a
high temperatiu-e, taking away with them a [^considerable

fraction of the heat produced by the oxidation. This was

j
very unfavourable to the success of the experiment, as

will be readily understood when this great loss of heat is

;
taken into account. With a suitable plant the heated gases

;
would be utilized to drive off sulphur from pyrites, so as to

; produce the molten protosulphide required to continue the

\
operation. Heat is not only obtained by the oxidation

; of the metallic sulphides, but also by the oxidation of iron
' protoxide to peroxide when the contents of the vessel are

I over-blown. In an experiment made in July last the

oxidation was thus purposely continued. " As soon as

the subsulphide of copper began to bum a splendid

emerald green flame suddenly appeared, lasting about a
minute, and all the lines except those of copper and
sodium left the spectrum. During the last few minutes of

the blow the mouth of the converter was duU and without

flame."
Some of the products of these experiments were

shown at the Society of Arts ; they consisted of crystal-

line masses of ferrous silicate and blocks of 50 per cent,

copper regulus. No sulphur was collected, it being im-
possible to do so with Bessemer plant, which, in acti;al

operations, will not be used for the process. These ex-

periments, however, enabled those present to witness, in

the course of a few hours, the principal effects produced.
"A remarkable spectrum was obtained from the burning
sulphur vapour; viewed through a small direct vision

spectroscope, many absorption bands were seen occurring

at apparently regular intervals from the red to the violet.

The lines of sodiiuu, lithium, and thallium were recog-

nizable, but the majority of the lines are of (as yet)

unknown origin, though they are the most important,

since the changes furnish indications of the progress of

the chemical changes taking place in the vessel. The
lithium was, probably, derived from the sand introduced
with the pyrites."

The process is peculiarly suitable—(i) For the treat-

ment of metalliferous substances which cannot be advan-
tageously utilised by other processes. For the extraction
of sulphur by distillation, and simultaneously for the
concentration and separation of copper, silver, and nickel

from such materials in the form of a metallic regulus

;

while lead, zinc, arsenic, &c., accrue in the sublimates.

(2) [For the treatment of cupreous pyrites, large quantities

of which exist in many parts of the world where fuel is

scarce, and where the present mode of treatment by the
cementation (wet) process involves not only the loss of
vast quantities of sulphur, which is burnt to sulphurous
acid, but causes the destruction of all vegetation within
its influence. For example—About one million tons of
pyrites, too poor in copper to pay for shipment to the
United Kingdom, are annually treated in Spain by the
cementation process. Such ores thus treated, containing
i\ per cent, of copper, leave only a small profit, whereas
it is calculated that similar ores by this new process will

yield a profit more than five times as great. (3) For the

treatment of copper and nickel ores, so as to produce a
concentrated regulus without employing carbonaceous
fuel.

It is therefore obvious that this process wiU effect a
great revolution in the treatment of metallic sulphides,

such as iron, cupreous and nickeliferous pyrites, also

copper and nickel ores and the refuse gangue of mining
operations, which can thus be smelted without the

employment of carbonaceous fuel, the necessary heat
being obtained by the oxidation of the metallic sulphides^
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ON THE FREEZING OF LAKES »

IN pursuance of investigations, now extending over

sonae years, into the natural conditions of our seas

and lakes, I took advantage of the recent frost to make
some thermometric observations in fresh-water lakes

covered with ice.

Most of the observations were made with one of

Negretti and Zambra's "half-turn" deep sea thermo-
meters, which proved to be a useful instrument for this

species of inquiry. It was necessary however to fit it

with a suitable inverting contrivance, as the apparatus
supplied for this purpose by the makers is quite useless.

When this thermometer was accidentally disabled,

thermometers on the Millar-Casella type with certain

improvements introduced by myself were used.

Observations were made in Linlithgow Loch at different

dates, and in Loch Lomond on January 28 and 29.^The
results are given in the accompanying tables.

Table L—Loch Lomond

l.^, ".
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presence. This effect would be expressed graphically by
the dipping of the isothermal of 39"2, as at G, and the

generation of those of temperatures intermediate between
it and 32" F. This alteration in the temperature means
also an alteration in the density ; and if we consider a
vertical section through the ice at H K and through the

middle of the lake at L B we shall find the mean density

at L B greater than at H K, and the result would be the

production of convection currents. What takes place

at E would take place on the other side at A also,

and we should have a system of circulation which in

broad outUne would consist of surface currents from
the sides towards the middle, and under ciurents from
the middle towards the sides, somewhat after the
manner indicated in Fig. 2. The length of time that

these currents would continue to flow before the lake \s'as

covered over with ice would depend on a number of local

circumstances. The shape, size, and position of the lake
would hare much influence, and also the severity of the
frost. However low the temperature of the air, the
strength of the currents would always diminish as the
water got cooled down, for the lowest available tempera-
ture is 32° and the highest 39"2<*. Hence the convection
currents would be the strongest at the first formation of
the ice, and would gradually, and at an increasing rate,

get weaKer as the general temperature of the water got
lower. When the whole of the water was cooled to 32"

they would stop altogether.

It is therefore certain that in the water of a frozen lake
we must find a tolerably imiform temperature, and this

temperature must lie between 39*2° and 32^. In order
that either of these extreme temperatures should

J,-SJ2

prevail, the weather would require to be of a very
exceptional character. Admitting that the water had
been cooled to a uniform temperature of 39*2°, this

temperature could be fixed only by a sudden frost of
extraordinary and probably unknown intensity. As the
convection currents become weaker the more nearly the
temperature ofthe water approaches 32^ it would require the
least possible frost during an infinite winter to reduce the
temperature of the water to 32° before it was covered
with ice. The uniform temperature of 32^ however could
be produced in another way, namely by the cooling of
he water after it was covered with ice. This condition

is probably not uncommon in shallow lakes in very cold
,

climates.
i

In general, in climates such as our own, an inter-

mediate temperature would prevail. In the Balloch basin
of Loch Lomond this temperature was found to be about

33"9° F. In Linlithgow Lo^h it was much higher, about

yf F. The lake ^vlll remain open with an ice-fringe
along the side as long as the water leaves the ice-edge
with sufficient velocity to mix with the warmer water off"

shore before freezing under the influence of surface
radiation. As soon however as this velocity is reduced
so far as to enable the frost to overtake the water as it

leaves the ice-edge before mixing with the warmer water
the propagation of ice from the fringe out into the middle
of the lake will take place with great rapidity, and a
single night will often be suflficient to cover a large lake.

From the moment of the formation of the complete ice

covering, the water is subjected to a uniform climate, its

surface being everj'where in contact with ice ; and it is

only under these conditions that the whole of the lake can
be said to be exposed to an identical cUmate.
Hence we see that, even admitting that a uniform tempe -

rature of392° had previously existed, the whole of the water
would be very considerably cooled down before it could be
covered with ice, and the extent of this cooling would de-
pend on local circumstances of position and chmate, so that
the final temperature of the water would be difterent for
different lakes in the same winter, and for the same lake
in different winters. The body of the water of a lake
would be cooled more when it has bsen frozen by a
moderate and comparatively long continued frost, than
when the ice has been frozen quickly by very severe frost.

For the more severe the frost the sooner will it be able to
overtake the water leaving the ice fringe ; in other words,
the stronger will be the current which it will be able to
arrest, and the greater the Jiead which it will be able to
stem. But the head which causes the current, is caused
by the higher temperature of the open water as compared
with that under the ice. Hence the more severe the.frost,

the higher will be the temperature which it will be able to

fix. Let us now consider the causes which would tend to

alter the temperature fixed by the ice covering.

In the first place there is alteration in the thickness of

the ice and conduction from it downwards. The effect so

produced would be concentrated in the surface layer, and
its nature can be easily imagined.

In a large lake like Loch Lomond there is, even in

severe weather, a considerable amount of change of water

going on. The river Leven, which leaves it at Balloch, is

navigable for small vessels, and a number of not incon-

siderable streams fall in at different parts of the loch.

The ice extended from the lower end at Balloch up to

Luss, where it terminated in a miniature cliff which swept

in a cur\-e from the Dumbartonshire shore to the island

of Inchlonaig and thence in another cur\'e to the Stirling-

shire shore. It is easy to see that the streams which fall
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into the lake in its lower part when it is covered with ice,

must supply water at 32° F ; for even if it were at a higher

temperature while forming part of the stream, it would,

by impinging on the edge of the lake ice, be cooled down
before being able to mix with its waters. It would thus

(enter the lake at 32° and would spread itself out imme-
diately under the ice, and its effect on the temperature of

the water would be similar to that produced by the thick-

ening of the ice and conduction from it.

The excess of water which falls into the upper and
open part of the lake must also find its way under the ice

to the outlet. In order to estimate its effect, we must
consider the conditions obtaining at the terminal edge of the
ice stretching across the lake. We have already discussed
what takes place when the first ice fringe forms at the

sides of a lake, and we may look on the ice covering the

lower and shallower part of the lake, as the fringe on that

side of the upper and deeper basin. The same convection

currents which we have described will take place here,

giving us a surface current from the ice, and an under
current towards the ice, now the water in finding its way
under the ice to the outlet, will take the easiest way possible,

and as it will find itself retarded or opposed at the surface

near the ice edge, and assisted near the bottom by the
convection circulation, its supply will be delivered by
preference as an under and therefore comparatively warm
current. Off the edge of the ice I found the water at 8^
fathoms 37*2°, and in \']\ fathoms 37-4° F. In accordance
with the same principle of greatest easiness, this water
would penetrate into the frozen basin by the deepest exist-

ing channel. The lower or frozen basin is separated from
the upper and open one by a remarkable chain of islands

separated from each other by channels everywhere less

than there, and indeed hardly anywere more than two
fathoms deep. The two channels however next the main
land are each five fathoms deep, and it is through them
that the bulk of the water finds its way. This was shown
in a very singular way by the existence of a space of open
\vater stretching from the main land to the nearest island

over the shallowest part of the channel on the Dumbarton-
shire shore, there being thick strong ice over the deep
water on both sides. In its passage over the ridge which
rises very steeply, the warm water is thrown up near the

surface and its supply is sufficient not only to preserve

this space of open water, but also to raise the temperature

of aU the water of a depth greater than five fathoms in the

lower basin.

In the case then of a lake only partially frozen, the

temperature of the water under the ice is lowered by the

drainage entering where it is frozen and is raised by the

water supplied from the open part provided the channels

connecting the two parts are not too shallow.

In Linlithgow Loch which was entirely frozen over, the

very great rise of temperature near the bottom was caused
by the immense quantity of filth contained in its water and
in the mud at the bottom. J. Y. Buchanan

ON THE BURSTING OF THE GUN ON BOARD
THE THUNDERERS

IN the interval which elapsed between the bursting of

the gun and the report of the Committee much
thought and some trouble has been expended in divining

the possible causes which might, under one set of circum-

stances or another, have led to such a result. It now
appears, however, that, different as have been the various

suggestions, they all resembled each other in one particu-

lar, namely, that they were all wrong.

It is to be hoped, however, that all the ingenuity that

has been expended will not have been thrown away, and
that some improvement may result from the pointing out

' Read before the Lit. and Phil. Society of Manchester on February i8,

by Prof. Osborne Reynolds, F.R.S., Prcfessor of Engineering, Owens
College, Manchester.

of such numerous defects. That in some respects, such
as the increasing twist and the sudden steps or shoulders

on the outside of the gun, the present system is defective,

is shown quite apart from the recent accident ; and al-

though it now appears that the moving forward of the
shot as the rammer was withdrawn had probably nothing
to do with this accident, it cannot be considered satisfac-

tory that this moving forward should be so much the rule

as it is shown to have been in the experiments recently

undertaken.
Although at first sight it may appear that the fact of

the gun having been loaded with two charges of powder
and two shot is amply sufficient to explain the bursting,

it may not be useless to examine somewhat closely into

what would result under such circumstances. The bursting

of a 38-ton wrought-iron gun is an experiment of whick
we should make the most as we cannot expect to have it

often repeated.
From the first accounts of the accident it appeared as

though the gun had simply broken in two, like a carrot,

at the first step, and that the front half had gone into the

sea. Such a failure Avould not have implied an excess of

pressure. It might have been caused by a great end
strain such as would have resulted had the shot jammed
when in full career and carried away the fore part of the

gun, or it might have resulted from the gradual weakening
of the section of the gun at the shoulder owing to the

different degrees of expansion immediately before and
immediately behind. One or other of these causes ap-

peared to afford the most probable explanation of the

phenomena as described in the early accounts. In various

subsequent reports, however, it was stated that fragments

of the fore part of the gun were blown about in all direc-

tions. So that the gun, instead of having simply broken

in two, must have burst like a shell in front of the first

shoulder. This fact placed the phenomena in an alto-

gether different light. The explosive bursting of the zone

of the gun into fragments implied an enormous excess of

pressure at this point of the gun.

In order to cause the tube of the gun to burst longi-

tudinally at all would require several times the normal
pressure, and the breaking up of the wrought-iron tube

into fragments would show that the force was largely

in excess of what was necessary to burst it.

After seeing these reports it appeared certain that the

gun had been subjected, at the point of rupture, to a

pressure enormously excessive, and the question became
whence could such a pressure have arisen ? To rne it

appeared that nothing short of such an action as might,

with a detonating fuse, result from the explosion of gun-

cotton or dynamite would explain the breaking of the

gun into fragments. Had the shot become jammed the

pressure might have been raised sufficiently to burst the

gun, but with pebble powder even this seemed doubtful,

and such an action seemed altogether inadequate to

explain the breaking of the gun into fragments. It

appeared, therefore, that there was but one conclusion to

be drawn—there had been something abnormal in the

loading. Had the gun been loaded with small grained

powder, gun-cotton, or dynamite, instead of pebble

powder, such a result might have been produced ; but

then, the gun would, if it had burst, have burst at the

breach unless the shot had slipped forward, and that

there should have been two accidents appeared highly

improbable. Besides, it was necessary to consider what

sort of a mistake was most likely to have occurred ;
and

the only possible mistake that could have been made on

the spot appeared to be that of double loading.

The fact that if two complete charges were put into the

gun, the powder of the second charge would be directly

beneath the point of rupture appeared in favour of this

the easiest mistake. But would, supposing the powder

to have been pebble powder, the pressure from the two

charges have been sufficient to cause the result ? At first
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it seemed to me that even supposing that the second

charge had been ignited by the first, which was doubtful,

this would not explain the suddenness or magnitude of

the pressure. But on further consideration it appeared

certain that the second charge would not be ignited by

the fire from the first ; and it then became clear that in

this very fact we should have an amply sufficient explana-

tion of the excessive pressure.

My object in writing this paper is to point out the pro-

bability of this explanati jn, and so, if possible, to induce

the authorities to test it. It occurred to me several days

before the report of the Committee appeared, and in

spite of the improbability of such a mistake as double

loading, I could not shake off the conviction that it

afforded the true explanation. As I have pointed out,

the blowing into fragments of a wrought-iron tube im-

plied an explosive action such as might result from gun-

cotton or dynamite, but which could not be produced by
the slow burning of pebble powder. The point to be
explained, then, is how the second charge could be
brought into such a condition that it would explode like

gun-cotton. To understand this, it must be remembered
that in the usual way the grains of gunpowder burn from
their outside only, so that the thicker the grains the

longer will be the time occupied in burning, and for the

same weight of powder the slower will the gas be given

off. The reason why gun-cotton is so much more de-

structive than gunpowder is not that it gives off more
gas weight for weight, but that when ignited by a flash it

burns so much quicker. If, therefore, by any means the

whole miss of gunpowder coull be heated up to the

firing point at the same instant, so that the grains fired

simultaneously inside as well as out, the action of the

powder would be as quick or quicker than the gun-cotton.

And, still further, if basides being heated the powder was
compressed into a fraction o: the space it usually occu-

pies, the gases so confined would be capable of a still

greater pressure.

Noy if the after cartridge were fired and the forward
cartridge were not ignited by the flash, and considering

the length atid fit of the shot, it could hardly have been
so ignited, then the after shot would be driven forward

closing on to the forward shot and compressing the

powder between until the pressure on the for'^ard shot was
at least half as great as the pressure of the gases behind the

after shot, which would be between ten and twenty tons

on the square inch. Thus the powder would be subjected

to a squeeze between the two shot such as would result

from a blow. It would be compressed to a fraction of

its former volume. The cubes would be crushed into a
cake and the work of compression would be sufficient to

heat the powder far beyond its point of ignition. Thus
the entire mass of powder would be simultaneously ignited

in a highly compressed and heated state. The force of

such an explosion would be practically unlimited and
would be located at the very point at which the gun
burst. Hence in such an action we have ample cause for

the effect produced.
But it will be asked why does not the same thing

happen when a rifle is doubly loaded? It is said that in

that case the second cartridge is generally blown out
before it ignites, and this may be so, for in the rifle the
intensity of the pressure of the gas on the shot can never
exceed above a twentieth part of what it is in the 12-inch

gun, and hence in the case of the rifle the pressure may
well be insufficient to ignite the powder between the shot.

This view of the action resulting from the firing of
powder by percussion appears to me to be one which it

would be well worth while to test, for if proved it would
completely re-establish confidence in the strength of the
guns, which has been somewhat rudely shaken.

Let a 12-inch gun be loaded with a double charge of
powder and a double charge of shot, or a shot of double
weight, and fired. If, as is probable, the gun does not

burst, confidence in the gun will be re-established. Then
let it be loaded twice over with the powder between the

shot so as to ascertain whether the action of the powder
when fired by percussion would not produce an effect

similar to that which we are here considering. The
destruction of one gun for the purpose of establishing

confidence in all the rest would not seem to be an un-

worthy sacrifice.

MOSELEY'S NATURALIST ON THE
"^ CHALLENGER" '*

THIS is certainly the most interesting and suggestive

book, descriptive of a naturalist's travels, which
has been published since Mr. Darwin's "Journal of

Researches " appeared, more than forty years ago. That
it is worthy to be placed alongside that delightful record

of the impressions, speculations, and reflections of
_
a

master-mind, is, we do not doubt, the highest praise

which Mr. Moseley would desire for his book, and we do
not hesitate to say that such praise is its desert. The
same argus-like power of observation, the same readiness

to appreciate the true interest and significance of every

seemingly Uttle fact, the same energy and indomitable

perseverance in gathering information and material fironi

every source in the short space of time at the circum-

navigator's disposal which distinguished Mr. Darwin,

characterise also his disciple and follower in many a
distant ocean land and tropical forest.

Before the Challenger expedition set sail, Mr. Moseley

was known as an accomplished biologist, trained in the

laboratories of Strieker, of Vienna, and of Ludwig, of

Leipzig. He had taken part in the eclipse expedition to

Ceylon, and besides making valuable spectroscopic obser-

vations on the sun, had found time when there to study

and collect specimens of the land Planarian Worms, the

structure of which was the subject of a memoir by him in

the Philosophical Transactions (published after the

Cfiallenger hdid left in 1874) which threw altogether new
light on such important matters as the nature of meta-

meric segmentation and the origin of the blood-lymph

space, coelom, or body-cavity of higher organisms gener-

ally.

During the C^a//^«^^r expedition, and since its retxmi in

1 876 (when he was by special statute elected to a "research"

fellowship by the members of his old college of Exeter, in

Oxford), Mr. Moseley has, apart from this volume and
its varied contents, produced a series of original memoirs
published chiefly by the learned societies of London,
which have been the means of making known the most
important of the results to which the Challenger expedi-

tion has led in the field of biological science. It is to his

industry and skill, combined with the opportunity afforded

by the Challejiger's cruise, that we owe the thorough

description of the anatomy of the worm-like land-living

Peripatus, and its development, studied by him at the

Cape of Good Hope {Philosophical Transactions, 1874),

whereby a totally new light is thrown upon the relation-

ships of the great group of Hexapodous and Myriapodous

insects, and the origin of tracheae ; to him we are in-

debted for the discovery and description of .the most
remarkable among the many pelagic or surface animals

taken by the Challenger on the high seas, the transparent

Pelagonemertes {Annals and Mag. Nat. Hist., 1875), a*

well as for the detection of the only really markedly aber-

rant form of life dredged by the Challenger in deep waters

{Linnean Transactions, 1878), the Ascidian, Octacnemus

bythius. The colouring matters, also, of various manne
animals have been studied by him with the spectroscope

and the spectra, carefully recorded in the Quart. Joum
Microsc. Sci. 1 877. But of still greater importance and merit

was Mr. Mosele/s study of corals allied to Millepora and

« Notes by a Naturalist on the Challenger. By H. N. Moseley, M.A.,
F.R.S., Fellow of Exeter CoUige, Oxford.
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Stylaster, previously unknown (or nearly so) in the living

state, although familiar as dry and bleached museum
specimens. These, when freshly dredged by the

Challenger, were treated by Mr. Moseley with those

subtle devices known only to trained histologists, and as

a result, he has been able to give the full anatomy of the

soft parts of these corals, to show that they are com-
pound organisms with variously differentiated "tentacular

Fig. I.—The bird and the rat living together in the same hole.

polyps" (dactylozooids) and "mouth polyps" (gastro-

zooids), and that they constitute a new group of hydroids,
and do not belong to the Anthozoa or ordinary coral-

producing class of polyps. The results of this elaborate
investigation, forming the Croonian lecture for 1878,
have been recently published, illustrated with twelve
quarto plates by the Royal Society.

Whilst thus actually producing the chief zoological

Fig. 2.

—

Periophthalv.us Kolreitteri (on land ; in the act of leapir.

results of the expedition, Mr. Moseley had specially

undertaken the collection of plants, since no professed
botanist was attached to the Challenger . The Journal of
the Linnean Society, vols, xiv., xv., xvi., xviii., contain a
large series of papers by Professors Oliver and Dickie,

the Rev. M. J. Berkeley, and others, on the plants thus
collected by Mr. Moseley' s own hands on the islands

visited by the Challetiger. Not content with zoology

Fig. 3.

—

Peripatns capensis (natural size).

and botany alone, or rather, one should say, bringing his
powers to bear on selected samples of the whole range of
biology, Mr. Moseley has published the only anthropo-
logical memoir which has come to us from the Challenger
staff—namely, an elaborate and careful account of an
undescribed people—the inhabitants of the Admiralty
Islands.

The results of all these researches are hghtly sketched
and often illustrated by woodcuts in the pages of the
present volume, of which, however, they form but a limited
portion. A still further development of biological science,

namely, sociology— the history of civilisation, of manners,
customs, and beliefs, is what the reader will find largely

occupying Mr. Moseley' s note-book, now published. And
indeed, most entertaining and striking notes they are;
the sayings and doings, the clothes and the amusements,
the religions and the physical surroundings of Polyne-
sians, Malays, Brazilians, Japanese, Chinese, seal-fishers,

and English colonists, being set down as they impressed
the observant mind of the author, accompanied by most
trenchant comparisons and ingenious reflections which
are characterised by a singular humour peculiar to him.
Mixed with these, according to locality, we have, literally

innumerable observations and suggestions with regard
to such matters as basaltic columns, antarctic glaciers,,

flying-fish, fur-seals, phosphorescence, penguins, cock-
roaches, Kerguelen cabbages, land-crabs, and whales.
A few extracts will suffice to show that, whilst Mr.

Moseley's note-book will have special value for the pro-
fessed naturalist, it is also eminently readable, and is

likely to obtain great popularity amongst all those who
have imaginations sufficiently vivid to allow their pos-
sessors to experience that intense form of pleasure which
a good book of travels can generate. An enumeratiori
of the titles of the chapters, to begin with, will show
something of the distribution of matter in the book.
We have—I. Teneriffe, St. Thomas, Bermuda ; II.

Azores, Madeira, Cape Verdes ; III, St. Paul's Rocks
and Fernando do Norhona ; IV. Bahia ; V. Tristan da
Cunha, Inaccessible Island, Nightingale Island; VL

Cape of Good Hope; VII. Prince Edward
Island, the Crozet Islands; VIII. Kerguelen's
Land ; IX. Heard Island ; X. Amongst the
Southern Ice ; XI. Victoria, New South Wales

;

XII. New Zealand, the Friendly Islands, Matuku
Island; XIII. Fiji Islands; XIV. New He-
brides, Cape York, Torres Straits ; XV. Aru,
Ke, Banda, Amboina ; XVI. The Philippine
Islands; XVII. China, New Guinea; XVIII.
The Admiralty Islands; XIX. Japan, the Sand-
wich Islands ; XX. Tahiti, Juan Fernandez ;

XXI. Chile, Magellan' s Straits, Falkland Islands,

Ascension; XXII. Life on the Ocean Surface
and in the Deep Sea, Zoology and Botany of the
Ship, Conclusion.
Take the following description of a Penguin

rookery at Tristan da Cunha(p. 120) as an example
of Mr. Moseley's style. " It is impossible to con-

ceive the discomfort of making one's way through a big

rookery, haphazard, or ' across country,' as one may say.

I crossed the large one here twice afterwards with seamen
carrying my basket and vasculum, and afterwards went
through a larger rookery still, at Nightingale Island. You
plunge into one of the lanes in the tall grass, which at once
shuts out the surroundings from your view. You tread on a
slimy black damp soil composed of the bird's dung. The
_: stench is overpowering, the yelling of the birds per-

fectly terrifying; I can call it nothing else. You
lose the path, or perhaps are bent from the first on.

making direct for some spot on the other side of the

rookery. In the path only a few droves of pen-

guins, on their way to and from the water are

encountered, and these stampede out of your way
into the side-alleys. Now you are, the instant

you leave the road, on the actual breeding-ground. The
nests are placed so thickly that you cannot help treading

on eggs and young birds at almost every step. A parent

bird sits on each nest with its sharp beak erect and open

ready to bite, yelling savagely ' caa, caa, urr, urr,' its red

eye gleaming, and its plumes at half-cock, quivering with

rage. No sooner are your legs within reach than they
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are furiously bitten, often by two or three birds at once,

thit is, if you have not got on strong leathern gaiters, as

•^v. the first occasion of visiting a rookery you probably
are not.

'*At first you try to avoid the nests, but soon find that

impossible : then, maddened almost by the pain, stench,

and noise, you have recourse to brutality. Thump, thump
goes your stick, and at each blow down goes a bird. Thud,
thud, you hear from the men behind as they kick the
birds right and left off the nests, and so you go on for a
bit, thump and smash, whack, thud, * caa, caa, urr, urr,'

and the path behind you is strewed with the dead, and
dying, and bleeding.

" But you make miserably slow progress, and, worried
to death, at last resort to the expedient of stampeding as
far as your breath will carry you. You put down your
head and make a rush through the g^ass, treading on old
and young haphazard, and rushing on before they have
time to bite.

" The air is close in the rooken', and the sun hot
above, and, out of breath, steaming with perspiration,
you come across a mass of rock fallen from the cliff

above, and sticking up in the rookery ; this you hail as
* a city of refuge.' You hammer off it hurriedly half a
dozen penguins who are sunning themselves there, and
are on the look-out, and, mounting on the top, take
out your handkerchief to wipe away the perspiration and
rest awhile, and see in what direction you have been
going, how far you have got, and in which direction you
are to make the next plunge. Then, when you are
refreshed, you make another rush, and so on.

" If you stand quite still, so long as your foot is not
actually on the top of a nest of eggs or young, the pen-
guins soon cease biting at you and yelling. I always
adopted the stampede method in rookeries, but the men
usually preferred to have their revenge, and fought their
way ever)' foot. Of course it is horribly cruel thus to
kill whole families of innocent birds, but it is absolutely
necessary. One must cross the rookeries in order to
explore the island at all, and collect the plants or siurvey
the coast from the heights."

Here is an example (p. 213) of the many observations
which the book contains on the habits of birds and other
animals :

—

" An idea of the relations of the. various birds to one
another in the struggle for existence will be gained from
the following incident :— I saw a cormorant rise to the
surface of the water, and, lifting its head, make desperate
efforts to gorge a small fish which it had caught, evidently
knowing its danger, and in a fearful hurry to get it down.
Before it could swallow its prey, down came a gull,
snatched the fish after a slight struggle, and carried it

off to the rocks on the shore. Here a lot of other gulls
immediately began to assert their right to a share, when
down swooped a skua from aloft, right on to the heap of
gulls, seized the fish and swallowed it at once. The shag
ought to learn to swallow under water, and the gull to
devour its prey at once in the air. The skua is merely a
gull which has developed itself by fighting for morsels."

Mr, Moseley has a great deal to 'say about the structure
and natural history of icebergs in the chapter on the
southern ice, and has illustrated this part of his book
with two coloured plates and numerous woodcuts. The
Challenger was in some danger here. " As the weather
became worse, we were in a rather critical position. We
were surrounded by bergs, with the weather so thick with
snow, that we could not see much more than a ship's
length, and a heavy gale was blowing. The full power of
steam available was employed. Oncewe had a narrow
escape of running into a large berg; i parsing only just
about 100 yards to leeward of it by making-a stern board,
with all the sails aback, and screwing fidJ speed astern at
the same time. The deck was covered with frozen pow-
dery snow, and forward was coated with ice from the

shipping of seas. On February 28 again there were forty

icebergs in sight at noon. It came on to snow thickly at

about 4 P.M., and another gale came on. The plan

adopted by Capt, Sir G. Nares was to lay down the bear-

ings of the adjacent bergs before the weather became too

thick for them to be seen, and then steaming with all the

power of the ship against the gale, to hang on as long as

Fig. 4.—Face cf Japanese Actor. (To show the mode of painring the face.

. From, a Japanese Theatrical Picture-book.) . .

possible under the lee of a large iceberg, and, when
driven away from that, to steam rapidly across to the lee

of another, the position of which was kno^\•n by the bear-

ings taken. So we went on steaming backwards and
forwards through the whole of a thick, dark night."

Fig. 5.—Head of figure burnt at Chinese funerals, made of paste4x>ard. (To
show the mode of painting the face.)

In warmer climes anthropology occupied, as we have
said, much of the traveller's attention. The Tongans
interested him by their expressive faces and gestures. A
boat full of them was commanded by a noble, degraded
from his rank by the missionaries, as a punishment for

habitual drunkenness (p. 285).
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"The coxswain of the pilot's boat, the ex-member of
the nobility, wore, as I have said, a pea-jacket ; a photo-
graph was taken of the boat's crew. I could not per-
suade the coxswain to take off the pea-jacket, in order to

make the group uniform [the others were quite naked,
except a cloth round the waist] ; he would only promise
tiiat if he were photographed with the jacket on in the
group, he would allow himself to be taken with it off,

separately afterwards. The jacket was a thick garment
of the usual pilot cloth, fit only for an English winter,
but the man evidently regarded it as a mark of distinc-
tion and decoration, and a proof that he was coxswain.
I had much difficulty in getting a lock of hair from one
of the boat' s crew, and only succeeded by the help of a
missionary, who explained that I did not want it for pur-
poses of witchcraft. The man was also evidently loth to
part with a single lock of what was his chief pride. I

often, in collecting hairs of various races, subsequently, for
scientific purposes, had amusing difficulties to contend
with, and I suspect that some of the girls, from whom I

got specimens, thought I was desperately in love with
them."

Here is a suggestive association of man and the pig
^. 517)—

" Rats live in the mountains [of Tahiti], and climb up
and devour the ripe bananas, and the grores of the trees
are traversed in all directions by the tracks of wild pigs,

which likewise feed on the fruit. It is strange that the
pig should run wild and thrive, under such widely dif-

ferent conditions as it does, and should be able to exist
equally well on wild plantains in the warm Tahiti, and
on penguins and petrels in the chilly Crozets. In __this

power of adaptation it approaches man,"
In his account of his short visit to Hong Kong and

Canton, Mr. Moseley has much to say about the habits of
the Chinese and their literature, medicines, and amuse-
ments. He reproduces several curious woodcuts from a
Chinese work on natural history, the " Shan Hoi King."
One of these (Fig. i) represents, according to the de-
scription in the margin, " The Bird and the Rat which
live together in the same hole. They come from the
mountain of the tailed rats and birds in Wai Une, where
they may still be seen." "No doubt," Mr. Moseley re-

marks (p. 431), "the rat is the ground squirrel {Spermo-
philus fnongoUais), and the bird must be an owl, which
is associated with it, just as is the small ground owl
{Speotyto cunicularid) of America with the prairie dog
and also with the ground squirrel of California, in the
holes of which, as familiarly known, it lives. The genus
Speotyto is, however, peculiar, as far as is known, to

America and the West Indies ; and the fact that an owl
lives in the holes of the Asiatic ground squirrel is not
known to naturalists. Mr. R. Bowdler Sharpe^ however,
tells me that a small owl, Carineplumipes, exists in

northern China, which lives in holes in the ground. Pos-
sibly this bird has developed the same curious habit of
association with a rodent, as has the American ground
owl. If so, the fact is very remarkable."

Our second woodcut, borrowed from Mr. Moseley
(Fig. 2), represents a fish {Periophthahmts) of very
strange habits, which, like the land-crabs, though allied

to aquatic animals, and irresistibly suggesting to the
observer the notion that it is most at home under the
water, yet would actually be drowned in all probability
were it kept under water for long. Mr. Moseley has
chased these queer fish in Ceylon and the Fiji Islands

(p. 296). " They are very nimble on land, and difficult

to catch. They use their very muscular pectoral fins to

spring with, and, when resting on shore, the fore part of
their body is raised and supported on these. There
seems to be no figure of this very remarkable fish, which
shows it at all in the attitude which it assumes when
alive. The accompanying woodcut has been drawn from
a specimen kindly lent to me by Dr. Giinther, and I have

put the fish as nearly in the natural position which it |

assumes when on land, as I can from memory." Space \

does not allow us to reproduce the excellent account of |

the Pearly Nautilus which follows here in the chapter on
Fiji.

A good figure of Mr. Moseley' s^r^//^^, Peripatus, is

given on p. 159, and is transferred to these pages (Fig. 3).

A clear and intelligible account of the points of interest

in the anatomy and habits of this caterpillar-like creature

is given in the chapter on the Cape, and we read how
both the author and von Suhm (one of the three other
naturalists of the expedition, the other two being Sir

WyviUe Thomson and Mr. Murray) hunted high and low
for specimens near Cape Town. Von Suhm " was un-
successful ; but I was lucky enough to find a fine specimen
first under an old cart-wheel at Wynberg. Immediately
that I opened this one I saw its tracheae, and the fully-

formed young within it. Had my colleague lighted on
the specimen he would no doubt have made the discovery

instead." It was, however, we take leave to assert, in

spite of Mr. Moseley's modesty, no chance which brought
the Peripatus to his hands, but, simply enough, the un-

wearying energy and ingenuity which characterised his

proceedings throughout the voyage. At the Island of

St. Thomas (p. 15) the party "heard of" Peripatus, but
did not procure any. In New Zealand (p. 279) we again
find mention of Peripatus ; this time brought to Mr.
Moseley's hands by a local naturalist, Mr. Locke Travers,

F.L.S. Another result of Mr. Moseley's exertions at the

Cape was his discovery of two specimens of the skull of

the excessively rare and curious Ziphioid whale, Mesoplo-

don Layardii.
Tattooing and the use of paint as an ornament in China

and Japan are amongst the subjects which Mr. Moseley
discusses at length (p. 489), bringing a variety of facts

together from his observations of Polynesians, as well

as other races. The painting of the face by Chinese and
Japanese is not similar to that practised by European
ladies. " An even layer of white is put on over the whole
face and neck, with the exception in Japan of two or

three angular points of natural brown skin, which are

left bare at the back of the neck as a contrast. After the

face is whitened, a dab of red is rubbed in on the cheeks,

below each eye. The lips are then coloured pink with

magenta, and in Japan this colour is put on so thickly

that it ceases to appear red, but takes on the iridescent

metallic green tint of the crystallised aniline colour. In

modern Japanese picture-books the lips of girls will

sometimes be seen thus represented green. I suppose
the idea is that such thick application of paint shows a
meritorious disregard of expense. It is curious that the

use of aniline colour should have so rapidly spread in

China and Japan. In China, at least, such was not to

be expected, but it seems to have supplanted the old

rouge, and it is sold spread on folding cards, with

Chinese characters on them, at Canton and in Japan."
" This form of painting the face seems to be exactly of

the same nature as savage-painting, and possibly is a «
direct continuation of it. It is like the painting of our B
clowns in pantomimes. In China the faces of men (as

opposed to women) seem not to be painted at the present

time either on the stage or elsewhere ; but in Japan,

actors in certain plays are painted on the face with bright

streaks of red paint, put on usually on each side of the

eyes. The kind of painting is exactly that of savages

(Fig. 4). It is a curious fact that this form of painting,

surviving in adults on the stage, is still used elsewhere

for the decoration of young children. It is quite common
to see children on festive occasions, when elaborately

dressed by their parents, further adorned with one or two

transverse narrow streaks of bright red paint, leading

outwards from the outer corners of their eyes, or placed

near that position."
" Such a form of painting possibly existed in ancient
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times in China. When a man of distinction was buried
in China in former times, a certain number of servants
were buried with him. Now, figures made of pasteboard
and paper, about three feet or so high, are burnt at the

funeral service, in small furnaces provided for the pur-

pose in the temples, together with cartloads of similar

pasteboard gifts, which are thus sent by the survivors for

the use of the dead in the next world. Earthenware
figures were similarly buried with great men in old times
in Japan.

" The pasteboard heads of these funeral servants and
retainers are painted with streaks, some of which are put
on in almost exactly the same style at the angles of the
eyes as those of modern Japanese actors. It seems a
fair conjecture that the streaks on these heads (Fig. 5)
are a direct survival of an actual former savage form of
painting which was once in vogue in China, probably
used to make fighting-men hideous. It is well known
that primitive customs survive in connection with funerals
all over the world wnth extreme tenacity. The numerous
interesting survivals existing in the case of English
funerals are familiar."

In connection with colour and decoration, we must
draw the attention of breeders of poultry to the important
experiment on sexual selection suggested on p. 373. Mr.
Moseley in fact proposes to test the existence of a pre-
ference for colour on the part of hen-birds, by variously
dyeing and manipulating the colours of two of more cock-
birds kept with her.

The last chapter is one of the most interesting in the
book, since here Mr. Moseley does not compress his
wonderful richness of material into the short space which
is necessary where he adopts the method of telling the
reader all that he saw and thought about in one locality
after another of the long list visited by the Challenger.
Here he launches out more fully into discussion and gives
a summary, intended for the general reader, of the most
striking features presented by the life of the ocean surface,
of the deep sea, and of the colony of cockroaches, rats,
and other animals and plants which established them-
selves or were introduced on board-ship.
The significance of colour in marine animals is very

suggestively treated, and the origin and use of phos-
phorescence likewise considered in an original manner.
He says (p. 590) :

—

" The light emitted by phosphorescent animals is quite
possibly in some instances to be regarded only as an
accidental product, and of no use to the animal producing
it ; although of course, in some cases, it has been turned
to account for sexual purposes and may have other uses
occasionally. There is no reason why a constant emission
of light should be more beneficial than a constant emission
of heat, such as takes place in the case of our own bodies,
and it is quite conceivable that animals might exist to
which obscure heat rays might be visible, and to which
men and mammals generally would appear constantly
luminous.'

'

The concluding paragraph contains a suggestion which
could be carried into effect without expense by the Govern-
ment, and there can be no question as to the naturalist
best fitted to direct such an undertaking. Mr. Moseley
says :

—

" The urgent necessity of the present day is a scientific
circumnavigating expedition which shall visit the least
known inhabited islands of the Pacific, and at the same
time explore the series of islands and island groups which
yet remain almost or entirely unknown as regards their
botany and zoology. These promise to yield results
of the highest interest, if only the matter be taken in
hand in time, before introduced weeds and goats have
destroyed their natural vegetation ; dogs, cats, and
pigs, their animals and their human inhabitants have
been swept away, or have had their individuality merged
in the onward press of European enterprise. There is

still, to the disgrace of British science, even in the
Atlantic Ocean, an island, the fauna and the flora of

which are as yet absolutely unknown. The past history

of the deep sea, of the changes of depression and eleva-

tion of its bottom, is to be sought to a large extent in the
study of the animals and the plants inhabiting the islands,

which rear their simimits above its surface. These
insular floras and faunas will soon pass away, but the
deep-sea animals will very possibly remain unchanged
from their present condition long after man has died
out."

Besides numerous woodcuts, Mr. Moseley' s book is

illustrated by two coloured plates of antarctic icebergs,

and a track-chart of the world, with contour-colours of the

sea-bottom. A very copious and carefully prepared index

is appended. Throughout the book the references to

literature of all kinds bearing upon the myriad topics

touched upon are very abundant, and form one of the

most intrinsically valuable features of the work.
E. Ray Lankester

METEOROLOGICAL NOTES
From the third annual Report of the Forest Meteoro-

logical Stations of Germany, being the Report for 1877,

we learn that this system of inquiry into the influence of

forests on weather and climate now includes fourteen

stations scattered over a region extending over 7° of lati-

tude and 5^ of longitude, the stations being at heights

ranging from 10 to 3,051 feet above the sea. The instru-

ments and observations have been planned on satisfactory

and comprehensive principles, and in a few years results

eminently ad rem may be looked for. In the meantime
the thermometric observations point to highly important
results. Each station has three sets of thermometers for

air temperature, similarly protected—one set in the wood,
the second set high up in the crown of a tree, and the

third set in an open space outside the wood, while earth

thermometers are placed both in the open and in the

wood, on the surface of the ground, and at depths of 6,

12, 24, 36, and 48 inches. The results show in every
case a lower air temperature inside the wood as com-
pared with the open country outside, the mean difference

amounting to i°'3. As regards the temperature of the
surface of the ground, the mean deficiency in the wood
shaded by the trees is 2°"5, an amount which gradually

diminishes with the depth to 2''"o at 48 inches, the lowest
depth observed. It would be a problem of great interest

to ascertain how deep this cooling of the earth's surface

extends when it is screened by trees from solar and ter-

restrial radiation. What are called the "true means"
of atmospheric pressure are calculated from the observa-

tions at 8 A.M. and_2 P.M., the formula being

VIII. X2-fII. XS

Since the stations range in height from 10 to 3,051 feet,

and otherwise differ in their physical conditions, it is

scarcely necessary to point out that the method of reduc-

tion adopted is very faulty.

Some years ago a good deal of wTiting appeared in the
periodical press depreciatory of the climate of Rome on
account, as alleged, of the exposure of that city to the pesti-

lential malaria of the Campagna. Many of the opinions

then expressed will not bear scrutiny when confronted with

the facts of the mortality and health of Rome. It was
to counteract these opinions, which obtained wide cur-

rency, that a book entitled " The Times Newspaper and

the Climate of Rome," by S. A. Smith, was recently pub-

lished. The author has brought to his task the experi-

ence of a twenty years' residence, by which he has beeu
enabled to sketch familiarly and with general truthful-

ness the broad features of its climate in its hygienic rela-
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tions; and in addition, strong feelings, we may almost

add of animosity, towards the writers whose opinions he
sets himself to combat. The result is a readable book,

containing much valuable information to those who intend

visiting Rome, though occasionally marred by the intro-

duction of hasty writing and hasty feeling. In comparing
(p. 151) the mortality from typhoid in London in 1870 with
that of Rome in 1876, the deaths in London are stated to

have been 2,008, or 10 per cent, higher than the deaths
in Rome ; whereas the deaths from typhoid in London in

1870 were only 976, giving a mortality from this disease

of little more than half that of Rome, Teehnical know-
ledge also on occasions fails the author ; thus it is

strongly asserted (p. 120) that the diurnal fall of tempera-
ture takes place almost exclusively between 3 p.m. and
sunset, and between 9 or iop.m. and sunrise, but the two
hours after sunset are those when the temperature is

most nearly stationary. The mortality statistics, now
published weekly by Coechi, will soon supply information

for a satisfactory handling of various questions which
have been raised touching the health of Rome.

The Missouri (U.S.) Weather Service Report for

January last is just received (February 24), from which
we learn that at St. Louis the temperature did not rise to

freezing from December 11 to January 15; the mean
temperature of the first ten days of January was only

9°*o, and that of the whole month 26°'9, or 4°7 below the

average ; and at Oregon, in the north-west of the State,

the sleighing season ended on January 25, after a con-

tinuance of fifty days. The lowest observed temperature

was - 24" "o at Phelps City on the 3rd, and at Columbia

on the 4th, and temperatures nearly as low were noted

on these days at many other places. The rain- and snow-

fall was moderate in amount, being about two inches in the

extreme south-east and south-west and along the low

country round the mouth of the Missouri, whilst in the

north the fall was considerably under an inch of rain and
melted snow. The cold of January, 1857, was much
more intense than during last month, the mean tempera-

ture of that month being only i9'-3, or i2°-3 below the

average. It is delightful to note the frank, effective man-
ner in which Director Nipher is bringing about uniformity

in his observers' reports; thus, after pointing out that
^' rainy " or " snowy " days are only those on which the

rain or melted snow amounts to at least o"oi inch, he

adds that "this international rule is almost universally

disregarded by our observers."

The meteorological observations made at the Hydro-

graphic Office at Pola during 1878 have been issued, with

a full abstract for the year, showing the hourly means of

pressure, temperature, and wind-velocity. The most

prevalent winds by far are from the quarter of the com-

pass from east-north-east to south-east, these comprising

nearly half the winds of the whole year, to which there is

to be added a small secondary maximum of west-north-

west winds. The wind falls to its daily minimum velocity

at 5 to 6 A.M., and rises to the maximum so early as noon,

hours all but coincident with the daily maximum and

minimum temperature. From the three years' observa-

tions now available from Pola, it is seen that in common
with sea-side stations of the middle and higher latitudes,

the A.M. maximum of pressure occurs later in winter than

in summer, in contradiction to inland places where it

occurs much earlier. Pola being in latitude 44° 52' north,

and thus within the belt to which Rikatscheff drew atten-

tion some time ago, as characterised by the occurrence,

or tendency toward the occurrence, of a third maximum
of pressure a little after midnight during the cold months

of the year, it is interesting to note that four out of the

nine individual Decembers, Januarys, and Februarys,

show the occurrence of this third maximum, which also

appears in the general means of December and January

for the three years. % The amount of this third maximum



March 6, 1879] NATURE 42^

probably in the same region of the sky, has not yet been
recovered. The planet which was named Scylla, and of

which only four observations could be obtained at Pola

and Berlin in November, 1875, will probably be difficult

to detect again, since the observations, though inadequate

to furnish elements with any pretensions to accuracy,

sufficiently prove that the inclination of the orbit to the

ecliptic must be pretty large. In case any one of

our readers should be disposed to examine this point
further, we subjoin the four observed positions reduced to

longitude and latitude :

—

Greenwich
mean time.

1875, November 8'6i57S

» ,» 9'42473
„ 22-56605

.. ,. 23-44691

Longitude
App. Ekj.

4S '5 "2

47 54 13

44 54 44
44 43 41

Latitude
North.

1 58 41
2 6 28

3 53 18

407
Varl\ble Stars.—Dr. Weiss, Director of the Imperial

Observatory at Vienna, announces several new variable

stars. One is Lalande 28607, which varies from 7-0 to
8-8 in a period not differing much from four months ; this

star is further to be noted for its large propar motion,
Aa = - Q-oSos., AS = - o'''-35. He also confirms varia-

tion in the neighbouring double star Lalande 28590, which
had been suspected by Struve. Further, the stars in the
Lhirdwiusteftmg, + 17% Nos. 2510 and 25 11, are found
to be variable, the former from 8 "8 to lo'o in rather over
eley-en months, and the latter, also to the extent of about
one magnitude, in a somewiat shorter period, about 9|
months.

]M. Ceraski, of the ^loscow Obser^-atory, also finds

variation in the star, which appears thus in the Diirch-
viusterung : mag, 9-2, R.A. 2ih. 9m. 25s., Decl. -{-67^

49''5-

GEOGRAPHICAL NOTES
The Council of the Royal Geographical Society have

presented a remarkable memorial "to H.M. Commis-
sioners of the University of Oxford, to those of Cam-
bridge, and to the Governing Bodies of either University."
The burden of this memorial is that steps ought to be
taken for the establishment of professorships of geography
in the two universities. The memorial points out forcibly

and justly the ignorance of geography in its highest sense,
in this countr}-, where it is commonly confounded with
mere topography. The Council of the Society, we are
pleased to see, show that they possess an adequate con-
ception of the position which geography ought to occupy,
and which, indeed, it does occupy in the Universities of
Germany, Switzerland, and France. We have often
repeated that geography is really the meeting-place of all

the sciences, and this is the idea which the Council
endeavour to enforce upon the Commissioners and
governing bodies of the universities. They show, how,
to have an adequate knowledge of geography it is neces-
sary to know something of both the biological and
physical sciences, and be able to trace the mutual in-
tluence of man and his surroundings. The duties of
such a professor as the Council desire to see appointed,
the memorial states, would be first, to promote the study
of scientific geography, and secondly, to apply geo-
graphical knowledge in illustrating and completing such
of the recognised university studies as require aid. It is

suggested, also, that he might deliver at least one annual
discourse on some subject of geographical research. The
memorial rightly states that there is no countr>' that can less
afford to dispense with geographical knowledge, b'ai we
doubt if the number ofmembers ofthe Geographical Society
is any evidence that we have a greater natural interest in
the subject than other people. Certainly we ought to
have, for our interest-s are as wide as the world ; and as

the memorial states, it would not be difficult to cite

instances in which these interests have been seriously

compromised by a want of geographical knowledge.
Thus, that as a nation, we are far behind, both in our
conception and in our knowledge of geography in its

highest sense there can be no doubt, but whether this

state of things is to be remedied by the founding of pro-

fessorships of geography at Oxford and Cambridge is

another question, which at present we cannot discuss. It

appears to us at first sight as if it were beginning at the

wrong end. Moreover, is not geography Jn its highest

sense really only a branch of physiography, and would not
the \\-ant in our university education be most effectually

met by a professorship, or perhaps a lectureship, on that

subject ? At all events we are grateful to the Geographical
Society for drawing attention to the importance and com-
prehensiveness which geography has assumed on the

Continent, and to the lamentable want of interest in the

subject which exists in this country.

Ox the suggestion of the Bishop of Salford a committee
has been formed in Manchester for establishing a Society
of Commercial Geography. Mr. Armitage, the Bishop
of Manchester, Mr. Arthur Arnold, Mr. Hugh Mason,
Mr. Slagg, Mr. J. E. Taylor, and others, have joined the

committee. We suggested some time ago the utility of
forming such societies in our chief commercial centres,

and we hope the example of Manchester will soon be
followed by our principal seaports. That Manchester
stands in need of some education in geographical matters
was evidenced by the ignorance of African geographA'
shown at the recent meetings to promote the formation of

a railway from Zanzibar to the Lake Region, Similar

societies have been found of great ser\'ice in France.
Might it not be well, however, if other towns form similar

societies, that some common organisation be formed, and
perhaps a common journal be published ?

From the new Yellow Book of the Chinese Maritime
Customs we gather some notes respecting the island of
Hainan, the port of which, Kiungchow, has been recently
opened to foreign trade. So far it has certainly not
proved a commercial Eldorado^ but what the real cap9r
biiities of the island are it is difficult to judge so long as
the greater part remains a terra incognita to foreigners.

This much, however, may be said in its favour, that it

possesses an advantage over many islands of its size,

viz., a large navigable river by which access may be
gained to the interior, and which partially obviates the
necessity for good roads. From the Kiungc;h<nu Racord
it appears that gold, silver, copper, tin, and loadstone
are found in different parts of the island, but no mention
is made of coal. The author of the report we aUude to

knows that peat exists, and samples of carbonate of
copper have been shown him by natives. The number of
different kinds of grain and other produce enumerated in

the Chinese work referred to as growing in Hainan is

surprising, and includes many \^rieties of rice, millet,

Barbadoes millet, wheat, barley, beans, peas, sugar-cane,
sesamum, ground-nut, taro, and yam. Of medicines
(according to the Chinese pharmacopoeia) exported the
following are the chief items :

—

Ai-fen, a kind of camphor,
obtained from the aborigines and said to be distilled from
the leaves of the Arteinisia jnoxa, ho-hsiang, stalks and
leaves of Betonica officinalis, bitter cardamoms, car-

damoms, the berries of Abrus precatoriuSy the stalks of

Dendrobiuni ceraia, and tortoise-shell rind.

The March number of the organ of the Geographical

Society opens with the paper "On the Road to Merv,"
read at a recent meeting by Sir H. Rawlinson, which now
appears, enriched with valuable notes, and illustrated by
a map of the Turkoman Steppe and Northern Khorassan.
Mr. C. R. Markham's paper "On the Basin of the Hel-
mund. Western Afghanistan," is also published, accom-
panied by a well-executed map of the region. The Zulu-
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land bibliography and cartography, which have been
compiled with much care, will be found very useful at the

present time, but it is to be regretted, perhaps, that a map
of the country was not added. The geographical notes

include accounts of M. Oshanin's further explorations in

the Pamir, and of the Loochoo Islands. There is also an
obituary notice of M, Nicholas de Khanikoff.

The Archbishop of Algiers has received a detailed

journal of the experiences of the French missionary expe-

dition on its way to Albert and Victoria Nyanza, and
Lake Tanganyika, which he has promised to communi-
cate shortly to Les Missions Catholiqttes. When pub-
lished in that periodical, it will be accompanied by a map
of Equatorial Africa, prepared from original sources of

information by Pere Charmetant, under whose auspices

the expedition started from the east coast.

At the last meeting of the Society of Commercial
Geography at Paris, M. Reclus communicated his report

on the exploration of the Isthmus of Darien, conducted
under the orders of Lieut. Wyse.
In the Bulletin of the Lyons Geographical Society,

which has just been issued, M. Luciano Cordeiro, the
learned Secretary of the Lisbon Geographical Society,

contributes a second instalment of his papers on the first

explorations of Central Africa, and the Portuguese
doctrine of African hydrography in the sixteenth century.

News has lately been received by the German African

Society from Dr. Buchner, a traveller recently sent out

to West Africa. He proposed to leave Loanda towards
the end of December for Dondo, on the Quanza, where
Major Mechow is delayed by illness.

The just received Boletin of the Madrid Geographical
Society for October last contains a lecture by D. Francisco
de Paula Arrelaga, on the physical geography of the sea.

Also papers on Afghanistan, on Bulgaria, and other

eastern countries by Sr. D. Saturnino Gim^nez, and an
account of a journey to Morocco in 1800 by a Spanish
Commission.
The enterprise of Mr, James Gordon Bennett in pre-

paring two vessels for arctic exploration, the one to

proceed by way of Spitzbergen and the other by Behring
Straits, is already well known to our readers. The
siQdcnxtrJeannette has been assigned to the Behring Straits'

service, and is, we understand, already in San Francisco.

A bill has been introduced into Congress by Mr. Wood
authorising the Secretary of the Navy to accept this

vessel and take charge of her. The bill provides that it

is to be fitted up with any material on hand, and authority

is given to enlist the necessary crew and to provide the

naval officers ; and the expense, at least the pay of the

men, will be subsequently refunded by Mr. Bennett. It

is not improbable that this vessel will be made useful in

the search for and relief of the Vega, Prof. Nordenskj old's

steamer.

NOTES
We announce with the greatest regret the sad news, just

received by telegraph, of the death of Prof. W. K. Clifford at

Madeira. We can do no more this week than barely announce

this national loss.

The Emperor of Austria has bestowed upon Dr. Meyer, the

director of the Royal Zoological Museum of Dresden, the well-

known New Guinea traveller, the order of the Iron Crown,

The death is announced at Berlin of the well-known chemist,

Prof. Sonnenschein. He had reached the'age of sixty-two.

The Council of the Society of Arts have appointed Mr. H.

Trueman Wood, Secretary, in the place of the late Mr. P. Le

Neve Foster.

According to the Kreuz Zeihing, Prof. Virchow intends, on

the close of the ciunrent semester, to accept an invitation of Dr.

Schliemann to join him in some excavations at Troy.

The Italian Ministry of Agriculture, Industry, and Commerce

offers a reward of 3,000 lire to the author of the most complete

and best monographic essay on the structure, the vital functions,

and the diseases of the acid fruits, or species and varieties of

the genus Citrus and kindred genera, provided that the said

work, by a sufficient collection of original observations and ex-

periments, should succeed in fiu-nishing an important addition

to the present knowledge concerning such subjects, and thereby

supply a scientific criterion for the improvement of the cultiva-

tion of these acid fruits and for the cure of their diseases. The
date for sending in the works competing for the said prize is

fixed for the end of May, 1881, Essays by Italians, or by
foreigners written in Italian, are admissible to the competition

;

but if written in another language they must be accompanied by
an Italian translation. The essays sent in for competition are

to he sent to the Ministry of Agricultiu-e, Industry, and Com-
merce, with the superscription, " Competition for the Prizes for

the best Essay on the genus Citrus" and they must be distin-

guished by a motto, to be given also in a sealed cover contain-

ing the name and address of the author.

It is intended to make a special effort to issue the Report 01

the Sheffield Meeting of the British Association at an early date

after the meeting. To enable this to be done the Council

request that all Reports and Abstracts of all Papers intended to

be read in the Sections, may be sent to the Assistant- Secretary

not later than July 15, in order that, if approved of by the

Organising Committees, they may be put in type before the

Meeting. Authors who comply with this request, and whose

Papers are accepted, will be furnished before the IMeeting with

printed copies of their Reports or Abstracts. No Report, Paper,

or Abstract can be inserted in the volume unless it is in the

Assistant Secretary's hands before the conclusion oj the Meeting.

Dr. Bottomley has called the attention of the Manchester

Literary and Philosophical Society to an interesting copy of the

" Principia " ofNewton. In addition to being an impression of the

first edition, it contains the autograph of Edmund Halley. It

was a present from Halley to the Abbot Nazarl. Nazari was

the editor of a scientific journal at Rome from 1668 to 1681.

The following is the entry in Halley's hand-wTiting :

—

lUustrissimo Dno
Dro Abbati Nazario
Romse humillime offert

Edm. Halley.

Subsequently the book was in the possession of Dr. Dalton, and

its value is enhanced by his autograph.

M. Stephan has been elected a Corresponding Member in

the Astronomical Section of the Paris Academy, in place of the

late Dr. Hansen, of Gotha.

We have received one or two letters on the subject of migia-

tion of birds, referred to in Col. Donnelly's letter in Nature,

vol. xix. p, 289. Mr, H. Cecil thinks that the most hopeful way

of carrying out Col. Donnelly's proposal would be through oar

consuls. " If a tabular sheet, noting in separate columns the

points to observe—drawn up, say, by Mr. A. R. Wallace—were

printed on thin paper and transmitted to our consuls abroad,

with a request that they would fill them up and remit them to

Nature, my impression is that few would decline. In cases

where the consul himself had not the inclination or the time

accurately to fill in the paper, he could generally command the

services of some one who could. This need in no way interfere

with the independent notes of \\feich your correspondent speaks."

Mr, Cecil thinks that any funds required could easily be got by

subscription, Mr, Allen Harker, of Gloucester, thinks that ri

student of migration has rather an 'emlarras de richesse to con-

tend with than a want of data. " The researches of Midden-

dorf," he writes, " or the admirable work of Dr. Palmen, ' Om
foglarnes flyttningsvager,' reviewed in Nature, vol. xv.

p. 465, would furnish your correspondent with much of the
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ioformation he desires, not to mention the many published ob-

servations of our owti ornithologists, which are as reliable as

they are voluminous." ^^^^at is mainly wanted is, he thinks,

not so much new records as a tabulation and systematic arrange-

ment of those we already have. Mr. Harker refers to a com-

prehensive article on " The Migration of Birds," by Lieut -Col.

Drummond Hay, in the Scottish N'aturalist of last year, which

meets in some measure Col. Donnelly's suggestions.

General Myer has presented M. W. de Fonvielle with an

improved weather-indicator in acknowledgment of the services

rendered by him daring the exhibition ' in 'popularising ^the

principles adopted by the U.S. Signal Office. This weather

indicator will be exposed in the shop of M. Secretan, the opti-

cian of Font Neuf, and forecasts daUy published according to

the method adopted by the Signal Office in the several American

farmers' post offices.

The services rendered to meteorology by the observatories of

Puy de Dome and Pic du Midi are so great that it is proposed

to establish two others, as we mentioned in our last impression,

one on the top of Mont -Ventoux, in the south of France, and the

other on the top of Ballon de Ser\^ance (altitude 1,189 metres) in

the department of Vosges. A fort and an electric telegraph having

been established recently on the top of that mountain, the

expenses will be very small. Two other mountains in the

vicinity reach a somewhat higher altitude, but they are on the

new frontier, and only a part of them belongs to France. M.
Jules Ferry, the new Minister of Public Works, having been

bom in the Vosges, and being a representative of that department,

it is pretty certain he will exhibit the same zeal for this enter-

prise as M. Bardoux, his predecessor, did for the Puy de Dome
Observatory.

Two companies are in competition for exhibiting the monster

Giferd's captive balloon. One directed by M. Tissandier con-

templates continuing the ascents on the site of Cour des Tuileries,

but there is some uncertainty whether the old palace will not be

restored next summer. A German company offers to establish

it at Berlin, on the occasion of the forthcoming International

Exhibition.

Mdme. Sarah Bernhard, the' celebrated actress, has pub-

lished a volume on her captive balloon ascents.

In his last report on the trade and commerce of New Cale-

donia, Mr. Consul Layard states that he has observed there a

great variety of apparently valuable fibres, woods, and oils,

which have yet to be developed. He also notes the discovery of

a large deposit of good guano on'some islands in the prolongation

of the reef at the northern end of the island. He considers this

somewhat remarkable, as it might have been imagined that the

rain which falls in these latitudes would deprive the deposits of

much of their valuable constituents. The guano, however, is

said to have been tested in Melbourne and Sydney, from which

places large orders for its supply have been received.

In his just-published trade-report H.M.'s Consul at _Islay,

P€ru, mentions that some verj' rich lodes have been discovered at

Caylloma, a district about thirty leagues to the north of where

the railway passes at Pampa de Arriero, on the road from Are-

quipa to Puno. Several parties have sur\'eyed them, and they

are supposed to be equal in riches to the famous Caracoles mines

in Chile, which created so much excitement a few years back.

It has been found, however, that there will be great difficulty in

extracting the metal from some of the lodes, which are apparently

tvery rich in silver ore, owing to the damp nature of the ground

id the consequent necessity for powerful machinery to draw the

water from the mines.

Arequipa, Peru, was visited on the night of January 9 by

the most severe shock of earthquake that has been felt there

since that which destroyed the city on August 13, 1868. The
present shock occurred shortly before midnight and caused

general consternation. The people quickly left their houses,

and rushed frantically through the streets, fearing a repetition of

the shock. No other, however, followed at that time, but three

days later a long and violent single shock of earthquake occurred

also at midnight

We are glad to notice that the Ancient Monuments Bill has

passed through Committee of the House of Commons, with

some slight modifications. We trust that the further stages

necessary before the Bill can become law will be got through

successfully during the present session.

The German papers, the Times Paris correspondent states,

give the following account of an occurrence at Rappelsdorf, in

the Erfurt district, which, though dated the 2ist of last month,

is not uninteresting if true :—" Yesterday, at 5.45 p.m., the

water of the Todten Lake suddenly rose with a violent bubbling,

flooding the surrounding land for nearly 500 metres, and as

suddenly returning to its natural bed. One Rappelsdorf in-

habitant will have it that he saw a bubbling pillar of water rise

fifty feet out of the lake, and that it burst asunder and spread on

every side. During the rise of the water subterranean noises

were heard. All that is now to be seen is a deep, gaping rent

in the earth, from which from time to time vapour rises. The
whole land over which the water spread is covered with innu-

merable small shells and dead fishes."

Further experiments were made last Thursday in lighting

the British Museum reading-room with the electric light. The

result showed that by proper arrangement and at a comparatively

moderate cost, there is good reason to believe that the end

desired can be obtained. The Paris Societe Generale d'Elec-

tricite have made the experiments at their own cost.

We learn from the Colonies and India that experiments are

still being carried on at the Peradeniya Botanic Gardens, Ceylon,

with the view of discovering a cure for the leaf-disease in the

coffee-tree. Mr. George Wall has devised an ingenious method

of applj-ing sulphur fumes to the trees for this piupose. A
paper umbrella with a curtain hanging from it, is dropped over

the tree, and fastened by the handle, a lighted sulphur fuse is

then placed underneath, and it is said that the fumes are retained

long enough to attack the spores of the fungus.

An interesting account. The Colo7iies and India states, has

been published in the papers of Barker's Cave, Rosella Plains,

North Kennedy district, Queensland, to which place Sub-

Inspector Armit had followed the track of a white woman and

four black fellows. The tracks were followed for nearly three-

quarters of a mile in the cave and then out again. The opening

is about 25 feet high and 40 broad, and the average height 40

feet, with a breadth of 60 or 70. For about 180 yards from the

mouth some degree of daylight is visible, but after that there is

impenetrable darkness. The floor was almost perfectly level for

hundreds of yards. A root of ficus was found growing 800

yards from the mouth of the cavern. Some hundreds of yards

further on they came to water, and found that no further pro-

gress could be made without a canoe. An expedition, provided

with a canoe and tools and other implements, is to be sent to

make a thorough examination of the cave.

The competition of Japan teas with those of China and Assam

have quite recently received a new impetus. In a recent report

on the tea trade of Hiogo we are told that efforts are being made

to stimulate this important native industry by the manufacture of

black tea ; this it is stated is of the greatest importance to Japan

in -s-iew of the strong competition that exists between teas pro-

duced in the country and those known in trade as Formosa

Oolongs, the only great market for both of these kinds being
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America, the effect of which has been to reduce prices and con-

sequently to impose a limit upon production. Several hundred

piculs of imitation Congou were shipped to London from Hiogo

in the course of last year, and are said to have been favourably

received in the market, both quality and flavour being of a high

order ; the only question remaining to be solved as to the success

of these teas is whether they "can be produced at prices low

enough to enable them to compete favourably in foreign markets

wit'h China and Assam teas."

In the December part of the' Transuttfl of the Royal Academy

dei Lincei of Rome, Prof. Cossa gives an interesting account of

his researches on the occurrence of the three metals cerium,

didymium, and lanthanum. It appears that although these

metals occur always in but minute quantities, yet their occurrence

is far more frequent than is generally supposed, Prof. Cossa

having been able to trace them even in bones and in the ashes of

plants, not to speak of a number of minerals, such as certain

apatites, Carrara marble, scheelite, &c. In Carrara marble Prof.

Cossa found about two centigrammes of the mixed oxalates of

cerium, lanthanum, and didymium in every kilogramme of

marble ; there were also traces of yttrium.

We have on our table the following works :—" The Ele-

ments cf Dynamics," second edition, James Blackie (Thin,

Edinburgh); "Simple Lessons in Domestic Economy,"

Wm. Wyley Murly ; "Education as a Science," A. Bain

(Kegan Paul and Co.) ; "The Land of Midian," 2 vols., Capt.

Burton {Kegan Paul and Co.) ;
" Reise aus den Stillen Ozean,"

Max Buchner (J. N. Kerns); "The Study of Rocks," Text-

Books of Science, Frank Rutley (Longmans); "Dictionary

of Chemistry," vol. viii. part i, Henry Watts (Longmans)
;

" Report of the Recorder of the Botanical Locality Record

Club," West (Newman and Co.); "British Burma and its

People," Capt. Forbes (Murray) ;
" Life in Asiatic Turkey,"

E. J. Davis (Stanford); "Geological Survey of Victoria,

Report of Progress of the Secretary of Mines " (Triibner) ;
" The

Two Voyages of the Pandora in 1875 and 1876," Sir Allen

Young (Stanford); "Practical Geology," W. J. Harrison (W.

Stewart and Co.); "Animal Physiology," Dr. A. Wilson (W.

and R. Chambers) ; "Manual of Practical Chemistr}'," A. W.
Blyth (Chas. Griffin and Co.) ; "A Ministry of Health," B. W.
Richardson (Chatto and Windus) ; "Morphology of Vertebrate

Animals," A. Macalister (Longmans and Co.); "The Colour

Sense," Grant Allen (Triibner); "Fuel, its Combustion and

Economy," T. Symes Prideaux (Lockwood) ;
" The Evolution

of Man," 2 vols., Ernst Haeckel (Kegan Paul and Co.) ; "Ex-
perimental Culture of the Opium Poppy, " John Scott (Calcutta

Press) ; " Manual of Opium Husbandi-y," John Scott (Calcutta

Press) ; " Sewage Poisoning," Edward T. Blake (Hardwicke

and Bogue).

The additions to the Zoological Society's Gardens during the

past week include a Common Hare {Lepus europcctis), British

Isles, presented by Mrs. F. Buckland ; an Impeyan Pheasant

{Lophophorits impeyanus) from the Himalayas, two Cheer

Pheasants {Phasianus ivallichii) from North India, received in

exchange ; a Nuthatch (^Sitta ccesia), British Isles, purchased ; a

Sambur Deer {Co-viis arisiotelis), bom in the Gardens.

THE PHYSICAL NATURE OF THE SUN^
'T'HE riisstion whether all points of the sun are alike, in
* refeience to the emission of light and heat, is not yet

decided. As to the distribution of heat on the sun, many inves-

tigations have already been made w ith a view to answering this

important question. Ners'ander seems to have been the first to

discover (from temperature observations at Paris and Inns-

bruckj a temperature inequality of about J° R, which has

moreover the period of the sun's rotation (27 '25 days). Simul-

^ By Dr. Gruss, in the A sironomisc/ie Nachrichteti:

taneously. Dr. Buys Ballot made a similar inquiry in Utrecht.
Proceeding on the suppo.sition that a kind of h eat pole exists in

the sun, and that accordingly the rotation of the sun must appear
from long series of temperature detenninations, he got from ob-
servations of temperature at Harlem, Zwanenburg, and Danzig,
a period of 27 '682 days. Since this result differs so much from
that of Nervander, Buys Ballot subjected the calculations of
Nervander to a thorough scrutiny, from which he concluded
that that observer had '

' not only taken the moon for the sun,

but had also mistaken the former." In his memoir Buys Ballot

further showed, that to the colder side of the sun, which was
presented to us on ist January, 1846, a temperature corresponded
that was, on an average, about 07° lower than that of the
wanner side, which was presented to us on 15th January
of that year. Carlini and D Arrest got nearly the same result

as Nervander. Airy, on the other hand, was imable to decide

from the Greenwich observations. Since by the distinguished

researches of Hornstein, Director of the observatory at

Prague, and of Broun, it has been proved that the time of

the sun's rotation may be deduced from variations of magnetic
and barometric phenomena more accurately and from a short

series (one year) of observations, and since both the period of

Nei-vander and that of Ballot differ so much from Spoerer's

and Carrington's rotation period, I submitted the Prague
temperature-observations for 1876 to a closer examination,

expecting a much shorter period from these than Hornstein got

from magnetic and barometric obserations, as I supposed
that it would correspond to the rotation, deduced from spot

observations, of the thermal equator of the sun, which, it is

known, does not coincide with the true equator. I worked the

observations therefore by the method given by Hornstein in the

Sitzmtgsberichte of the Vienna Academy (Bd. 67), as it is pecu-

liarly suited for such researches. I here communicate the final

result. The most probable value obtained for T was 25*56 days.

According to Carrington's obsei-vations, the position of the

thermal equator of the sun on the foregoing supposition would
have the latitude TO° to 20°, according to Spoerer's observations,

the latitude I 3° to 40°. As recent researches seem to show that

the influe nee of variation of the forces of the sun is reflected in

the variations^bf meteorological phenomena, I further investigated

the wind components of the year 1870, in their relation to the

rotation-time of the sun. For the east-west-components I found
a period of 267 1 days. Whether from this result may be con-
cluded a correspondence between prevalent winds in the sun,

such as Spoerer has deduced from his spot observations, will

have to be decided by closer investigation.

THE STRUCTURE AND ORIGIN OF
LIMESTONES^

A FTER the obituary notices of eminent Fellows lost during
"^ the past year, who were more than usually numerous, the

president confined his own special address to the consideration

of the structure and origin of limestones, relying mainly on his

own observations, but incorporating general facts derived from
other sources. Since, in order to properly understand the nature

of the various constituent fragments of which many limestones

ai-e composed, it is necessary to know the organic and mineral

constitution of the various different living calcareous organisms,

this question was first considered from a somewhat novel point

of view, and they were regarded, not merely as living tissues,

but also as mineralised organisms, much attention being paid to

their special optical characters. Much attention had been also

paid to their true mineral constitution, so as to ascertain in

which groups the carbonate of lime exists in the form of calcite,

and in which as aragonite. The results are in some cases re-

markable, even in relation to biology, and are of great interest

and importance in the study of limestone rocks and their in-

cluded fossils, since subsequent changes depend mainly en

whether the original material was calcite or aragonite. This is

due to the fact that calcite is in a state of stable equilibrium,

and cannot be changed to aragonite, whereas aragonite is rela-

tively in a state of unstable equilibrium, can be changed to

calcite, and usually has so changed in limestone rocks. This

circumstance has given rise to a complete difference in the_ state

of preservation of many fossils. When they were originally

calcite, they may have been further consolidated, but retain their

original structure and optical properties, whereas when they

' Abstract of AnniverEary Address to the Geological Society by Mr. H. C.

Sorby, F.R.S., President, communicated by the author.
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were aragonite tuey have sometimes been completely removed
by solution, and in other cases are usually changed into a mass
of cr)stals of calcite, and have lost their original microscopical

and optical characters. The general structure of various recent

and fossil organisms v, as then considered, and it was shown how
and to what extent they could be distinguished, when occturing

as minute fragments in thin sections of limestones.

The various facts connected with the disintegration of shells,

corals, and other organisms, are of great importance in studying
limestones, since without an adequate knowledge of the manner
in which they decay and faJl to pieces, very inaccurate conclu-

sions might be formed respecting the origin of calcareous de-
posits. The results mainly depend on original structiu-e, and
on whether they are composed of calcite or aragonite. The
next questions considered were the manner in which the external
form of minute fragments is preserved in limestone, and the
various chemical changes occurring after deposition or consolid-
ation; and, having thus established the general principles

necessary for their accurate study, the President entered on a
description of our various English limestones, in descending
order.

The main object was to ascertain, as far as possible, the exact
nature of the material from which each particular rock was
derived. Some beds are mainly composed of definite fragments,
so as to be analogous to sands, and dien the true nature of the
various organisms from which the fragments are derived can be
ascertained, pro\ided they were originally calcite, whereas, if

they were originally aragonite, and their structure lost, very
often all that can be said is that they were portions of aragonite
shells or corals. Many associated beds are or were composed of
fine granules, and analogous to clays. In many cases these have
in all probability been derived to a great extent from aragonite
organisms decayed down into small granules of calcite, and it is

quite impossible to further identify the material.

The structure and origin of oolitic grains was dwelt upon at

some length. Usually they are evidence of true chemical depo-
sition. They occur in three distinct types, viz., those composed
of aragonite, having a concentric structure ^\-ithout any radii,

giving rise ^^ith polarised light to a black cross optically positive;

those which are composed of calcite, ha^-ing a radiate structure
and giving rise to a negative black cross ; and those which have
recrystallised since their original formation. After describing
the chief points of interest connected with the leading limestone
rocks of oiu- country, the president collected together the results

into two tables, the more condensed of which may here be
given.

Chief constituent firagments, &c. , In"descending order.

Shell prisms, Foraminifera, Coccoliths.
Freshwater aragonite mollusca, Entomo-

straca.

( Chemical deposits, Aragonite mollusca and
< corals, Brachiopoda, Echinoderms, Shell

( prisms.

Original structure lost by dolomitisation.

\ Encrinites, Brachiopoda, Foraminifera,

I
Corals, and Polyozoa.

Encrinites, Corals, and allied organisms.

!
Encrinites, Corals and Polyzoa, Brachio-

poda, Trilobites.

I
Original structure lost. Quartz and Silicates

( formed in situ.

Name of rocks.

Cretaceous ...

Wealden

Jurassic

Permian

Carboniferous

Devonian . .

.

Silurian

Metamorphic

He concluded as follows :

—

"On examining these tables, especially the more detailed ones,
it will be seen how remarkably and characteristically our lime-
stones differ from one another. There would usually be little

difficulty in deciding the general age of any characteristic, some-
what coarse-grained, specimen. Though this difference must to
a great extent have depended on the nature of the organisms
living at each period, yet it must also have depended on the
accompanying mechanical and chemical conditions of the water
in which the deposits were formed. The structure of each rock
was therefore dependent on two most important circmnstances,
and we need not be surprised to find the resxilts so varied and
characteristic. Passing upwards from the earlier rocks, we may
often trace a gradual change, broken here and there by a com-
plete contrast, which is in perfect agreement with results arrived
at from a totally different class of facts. On the whole, this is
perhaps the most important conclusion that we can at present
draw from the subject before us. Possibly further research may
teach us much more, since I am quite sm-e that much remains to

be learned. In fact, long as I have studied these questions, and
long as this address has been, I know quite enough of the facts

to be convinced that it is only a sort of first attempt and rough
sketch of a very wide and complex subject."

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Mr. Milmax, who for some years has acted as Assistant-
Registrar, has been appointed to succeed Dr. Carpenter as
Registrar of London University. It is stated that Mr. H. If.
iloseley is a candidate for the Assistant-Registrarship.

Mr. A. Craig- Christie, F.L.S,, lecturer on botany, Edin-
burgh, is a candidate for the Chair of Botany in the University
of Edinburgh.

Ix a recent report by the British Consul at Hakodate, some
accoimt is given of the public buildings and other institutions of
Sappora and Ishcari. Referring to the Agricultural CoU^e build-
ings, we are told that they consist of fotir distinct houses, as
follows :—A two-storeyed house, comprising lecture and recita-

tion-rooms, cabinets, and offices. A one-storeyed house, used
for dormitories to accommodate from fifty to sixty students,
attached to which is a similar building providing a large dining

-

hall, kitchen, bath-rooms, offices, and servants' quarters. In
connection with this, again, is a two-storeyed building, which
serves as a lecture-room and a general sitting-room a^ study.
A two-storeyed house, which is the chemical laboratory ; the
groimd-floor of this house is used as a general laboratory for the
students, and on the second floor are the lecture and apparatus-
rooms, and the rooms for collections in mineralogy, geology,
and chemistry. Besides these there are several other buildings
in European style, used for various scientific and industrial pur-
poses. It is fiirther intended to erect, at an early date, an
Agricultural College, likewise two-storeyed, which will be
another imposing building. Here will be zoological, mineral-
ogical, geological, botanical, and agricultural museums, with
separate halls for lectures and experiments in the above-
mentioned branches. The Sapporo Agricultural College
was founded by the Kaitakushi for the education and prac
tical training of young men from all parts of the Em
pire, who are expected to remain in the Government
service in Yesso, after graduation for a term of five years.
The number of students is limited to sixty, and all their

expenses while in college are defrayed by the government.
Candidates for admission must be at least sixteen years of age,
of soimd constitution and good character. They will be
examined orally and in writing in the Japanese and English
languages (which they are expected to read, write, and speak
correctiy and fluently), arithmetic, geography, and imiversal
history. If they succeed in this preliminary examination they
will have to sign a prescribed contract with the government and
fiumish a satisfactory surety or guarantee. The course of instruc-
tion will occupy four years and embrace all the branches of a
general education, Avith the study of the Japanese and English
languages. Moreover, th^y will be thoroughly instruct^ in
agriculture and horticulture, civil engineering, and chemistry,
astronomy, botany, geology, zoology, military science and
tactics, and before they leave collie, in. the fourth year, they
will have to devote some time to political economy. As the
students are destined to become practical agricultmists, including
the use of hand implements and machinery, and the care and
management of domestic animals, they have to work in the fields

with their foreign instructor two afternoons of each week.
There are at present three foreign professors or instructors, \-iz.,

one for mathematics and engineering, one for botany and
chemistry, and one for agriculture, besides the native teachers,

and it is expected that later will be added an instructor for

military drill, and one specially for the English language, and a
foreign doctor. The number of students at the time the report

was written amotmtcd to thirty, fifteen being added annually up
to sixty in the fourth year of the fotmdation of the college, when
the first batch of fifteen (the original ntrmber started with) wiU
retire and graduate if they have completed their course of studies

in a satisfactory manner, whereupon they wiU enter government
employ. In another part of the report, speaking of the progress

made by the students, the reporter says, " they are most assiduous

at their studies, and it is indeed astonishing the progress they

have already made. All their studies are conducted in English,

and they speak and discuss in English without the slightest hesi-

tation, making use of very good language. They also appear to
'

enter fully into the different branches of study.

"
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SCIENTIFIC SERIALS
Annalmder Physikund Chemie, No. I, 1879.—This begins with

a portion of an extended inquiry by Ilerr F. Kohlrausch into the

electric conductivity of aqueous solutions of hydrates and palts of

the light metak, as also of sulphate of copper, sulphate of zinc,

and nitrate of silver. The paper is in three parts—an experi-

mental, a practical, and a theoretical (the first two in this

number). The practical part gives tables for use, and formulae

of conductivity, especially of dilute solutions ; specifies bodies

which show a maximum of conductmg power at a degree of

concentration of solution below saturation, indicates liquids

which commend themselves as a standard for electric conducti-

vity, &c.—Herr W. Kohlrausch furnishes an experimental deter-

mination of the velocities of light in crystals. He employed the

new instrument called a total reflectometer, and he comes to the

conclusion that Fresnel's theory of double refraction in optically

uni- and biaxial crystals gives a form of light wave-surfaces,

which, within very small errors of measurement, is in general

experimentally -confirmed for uniaxial crystals, and for the

principal sections of biaxial crystals.—Herr Groshaus contributes

some interesting observations on the densities of substances in

the gaseous and liquid states, in relation to their chemical com-

position.—Herr Ritter calculates that the quantity of heat

radiated annually from the sun 75,000 years ago must have been

about I per cent, less than at present (700,000 years ago about

10 per cent, less), a result which is supposed to explain the

"glacial period," while the previous tropical climate is accounted

for by a less thickness of the solid crmt of the earth. He also

estimates that each kilogramme of the sun's mass contains on an

average about 43,000,000 units of heat.—Herr "Wiedemann

declines to regard the oxide containing copper separated electro-

lytically from solutions of acetate of cupric oxide, as a peculiar

jdlotropic modification of copper.—There are also papers on the

thermo- electric properties of apatite, brucite, &c. (Hankel), the

theory and application of electro -magnetic rotation (Margules),

the influence of temperature on galvanic conductivity of liquids

(Exner and Goldschmiedt), and two new fluorescent substances

(Lommel).

SOCIETIES AND ACADEMIES
London

Royal Society, February 27.
—" Studies in Acoustics. I.

On the Synthetic Examination of Vowel Sounds." By William

Henry Preece and Augustus Stroh.

The authors had studied the formation of vowel-sounds on

Helmholtz's theory, and had succeeded in constructing an instru-

ment which reproduced the principal vowels with greater dis-

tinctness and accuracy than the phonograph, and which fully

confirmed that theory. In the pursuit of this study they con-

structed a new phonautograph, a machine for drawing harmonic

curves either on paper or on smoked glass, compounded of one

or many partials varying in phase and amplitude, called a
" synthetic curve machine," a new syren, a new musical instru-

ment dependent on the vibration of a diaphragm and several

instruments for reproducing vowel-sounds. They had also

studied the intensity of sound, and showed experimentally how
loudness was dependent on the quantity of air thrown into vibra-

tion, and independent of the amplitude of vibration of the

sonorous body which remained constant. They also introduced

a new stereoscopic slide, which rendered very complicated curves

perfectly perspective.

Linnean Society, February 20..—Prof. Allman, F.R.S.,

president, in the chair.—The Rev. G. Henslow exhibited por-

tions of an elm bough having a pulley centrally imbedded ;

exteriorly all trace of its presence was obliterated, and the wood-

growth indicated thirteen years subsequent to the entrance of

the foreign body.—Mr. R. Bowdler Sharpe showed and com-

mented on a series of rare birds. Among those from New
Guinea were skins of Paradisea raqgiana, collected by the Rev.

Mr. Lawes ; of others obtained in the Fijis by Baron von Hugel

were species of the genus Pinarolestes, which also inhabit

Tutuela, one of the Samoan Islands.—Mr. W. H. Fitch passed

round a coloured drawing of a remarkable large crimson-coloured

pitcher (twelve inches long by nine in circumference) of Ne-

penthes sanguinea, grown at Bury, by Mr. O. Wrigley.—

A

paper was read by Dr. H. Trimen, on the genus Oudneya,

Brown. This is a small cruciferous shrub discovered by Dr.

Oudney in the desert between Tripoli and Mourzuk. The genus

has been obscure in consequence of Brown's short insufficient

diagnosis. This latter Cosson has shown to be a Moricandia,

hence Brown's genns has been doubtfully referred to the same.

Dr. Trimen shows from an examination of Oudney's herbarium

in the British Museum, that Oudne^'a is identical with Heno-
phyton, Coss., which name will supersede, having the priority of

thirty-one years.—The abstract of a communication on some
South American genera of plants of uncertain position, by Mr.
John Miers, was read by the Secretary. The author refers the

Pleoaginea of Arruda da Camara, who mentions three species

belonging to the Chryobalanacese, but of which two only should

be retained in that genus, the third belonging to the true Conepia,

Aublet. Among Partnarium the two species described and
figured by Aublet alone ought to be retained. Those to be
excluded are the two British Guiana species of Bentham, and
seven others of Brazilian origin described by Dr. Hooker, and
which from their floral structure and development of fruit do not

'

differ from Licania. The Malayan species of Blume are now
shown to belong to the Pdrocarya, Jack., while the African

species enumerated by De CandoUe, together with five others

yet undescribed, must be referred to Griffonia, Benth. and Hook,,

a genus notable for the conferrumination of the cotyledon of the

embryo. The genus Minquartia, Aubl., belongs to the Crescen-

tiaceae, as does Senapea. Bentham's and De CandoUe's Kigelia

are widely different, the K. africana, Benth., properly belonging

to Tripiftnaria. The genus Managa, Aubl., Mr. Miers avers

belongs to the Aurantiacese ; Racceria, Aubl., does not come
under Sapindacese, as De CandoUe supposed, but to the Meliacese,

and is allied to Melia and Azenderachta, Juss.—Dr. Maxwell
Masters next gave the chief points of a paper on the inflorescence

of Crassulacese. Though devoted chiefly to this group he dis-

cussed the schemes of classification proposed by Roeper, Bravais,

and others, as also the emendations of Hofmeister, Sachs, and
the modem German school of botanists. He proposed a re-

arrangement under the heads of Monopodial, or indefinite ; Cho-
ripodial, or dichotomous ; and Pleiopodal, or definite ; the latter

comprising the Sympodial varieties. The modifications brought

about by suppressions, adhesions, congenital or otherwise, real or

apparent, and by displacement of varying kind and degree were

alluded to, the general conclusion being that while suppressions

and adhesions do occasionally occur, yet that in most instances

the phenomena witnessed might easily be explained by displace-

ment of parts, and especially by that process of elongation

known as up-lifting. The history of development, as well as

the internal structure, he believes are consistent with this latter

view, but not, as a rule, with the theory of adhesion.—Messrs.

Ed. A. Fitch, Laurence Scott, and Wm. Stone were elected

Fellows of the Society.

Chemical Society, February 20.—Dr. Gladstone, president,

in the chair.—The following papers were read :—On colouring-

matters derived from diazo compounds, by Dr. O. N. Witt. For

some time after the introduction of anilin dyes, though magentas,^

violets, and blues were obtained in profusion, no choice of yellow

or green anilin dyes was to be had. A few years back, however,

a beautiful yellow dye, chrysoidin, was described by Hofmann,
and since that time numerous patents have been taken out for

the manufacture of similar substances. In the present paper the

author gives an account of these various substances, which are

oxy or amido derivatives of azobenzene, including the diff^erent

tropseolins.—Investigations into the action of substances in the

nascent and occluded conditions ; hydrogen, continued by Dr.

Gladstone and Mr. Tribe. The authors have investigated the

actions of nascent hydrogen obtained by electrolysis and hydro-

gen occluded in palladium or platinum on nitric and sulphuric

acids ; they establish a close similarity of character, and therefore

of condition between the so-called nascent hydrogen and the

hydrogen occluded by metals.—On some methods of vapour

density determinations, by Mr. J. T. Brown. The author criti-

cises the methods and formulae of previous experimenters, arid

suggests the determination of the vapour tensions of mercury by

estimating the vapour tension of a substance over Wood's metal

and over mercury at different temperatures.—On the decomposi-

tion products of quinine and the allied alkaloids, by Mr. J. J.

Dobbie and Dr. W. Ramsay. The authors have oxidised the

four principal alkaloids derived from cinchona bark, and find

that they all yield, on oxidation, the same acid, tricarbopyridenic

acid. They also point out that there is a close relation between

the cinchona bark alkaloids and the bases of the pyridin series.

Geological Society, Feoruary 5.—Henry Clifton Sorby,

F.R.S., president, in the chair.—Arthur Ernest Baldwin, Jamss-
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Fane, Benjamin Neeve Peach, were elected Fellows of the

Society.—The President announced the receipt of a legacy of

1,000/. bequeathed to the Society by the late Sydney Ellis, Esq.,

of The Park, Nottingham.—The following communications

were read :—On the occurrence of pebbles with Upper-Ludlow
fossils in the lower carboniferous conglomerates of North Wales,

by Aubrey Strahan, F.G.S., and Alfred O. Walker, F.L.S.
The authors described the mode of occurrence near Abergele of

certain lower carboniferous conglomerates, best exposed in

Ffemant Diogle, and especially of one containing numerous
red and green sandstone pebbles, which inclose fossils of Upper-
Ludlow forms, and lying above the so-called "bastard lime-

stone." From the arrangement of the beds the authors believe

that they may have been deposited against a bank or sloping

surface of Wenlock shale ; and they state that the great majority

of the pebbles in the conglomerate are quite unlike any rock
known in the district, but closely resemble the Upper-Ludlow
beds of Kendal and Central Wjdes. The authors discuss the

origin of the pebbles, and suggest "the probable extension of

the Ludlow beds under Lancashire as the most likely source

from which they can have been derived."—On a new griup of

pre-Cambrian rocks (the Ar\onian) in Pembrokeshire, by Henry
Hicks, F.G.S. ; with an appendix on their microscopic structure

by T. Davies, F.G.S. In some new areas of pre-Cambrian
rocks, discovered by the author last summer in Pembrokeshire,
some rocks of a character hiiherto unrecognised in this country
were made out. As they were found to hold there, and subse-

quently also in other areas, a very definite stratigraphical

position, with a vertical thickness of several thousand feet, they
have been separated by the author from the other pre-Cambrian
groups under the distinctive name of Arvonian. They were
also found to occupy an intermediate position between the
Dimetian and Pebidlan formations, and at all points, so far as

could be made out, appeared to be separated from each of those
formations by stratigraphical breaks. The new areas where they
are chiefly exposed are situated some few miles to the north of
Haverfordwest, where they form ridges running in a direction

from north-east to south-west. They occupy an average width of
about a mile, attain at some points to a height of nearly 600 feet,

and together have a length of over nine miles. The rocks are

flanked by Pebidian and Cambrian beds along their north-west
borders, and on the south-east Silurian rocks have been brought
against them by faults. In general appearance, as well as in

their more minute lithological characters, they are easily distin-

guished from any of the rocks hitherto described by the author
as characteristic of the Dimetian and Pebidian groups in Pem-
brokeshire. They are, however, so closely allied to some of the
true "halleflinta" rocks of Sweden, that it seems to the author
and Mr. Davies that this is the name that should be applied to

them in a petrological sense. The author and Mr. Da\'ies

believe the origin of the rock to have been a sedimentary one.

—

On the pre-Cambrian (Dimetian, Arvonian, and Pebidian) rocks
of Caernarvonshire and Anglesey, by Henry Hicks, F.G.S.;
with an appendix on their microscopic structure by the Rev.
Prof, T, G. Bonney, F.R.S. In this paper the author gave the
results of some further researches made in Caemar\-onshire and
Anglesey since his previous communication to the Society on
December 5, 1877. -A- brief statement of some of the results
was read at the last meeting of the British Association in Dublin

;

much additional evidence was now brought forward, besides

y important facts obtained since by microscopical examina-
ii-.i of the rocks.—On the quartz -felsite and associated rocks at
the base of the Cambrian series in north-western Caernarvon-
shire, by the Rev. Prof. T. G. Bonney, F.R.S. The great
masses of quartz-felsite (or quartz- porphyry) which occur in the
vicinity of Bangor, Caemar\'on, and Ll3m Padarn, are coloured

ae Survey map as intrusive, and in the memoir r^;arded as
probably the result of an extreme metamorphosis of the

ij..erbeds of the Cambrian series. The author showed that
these quartz-felsites exhibited, in places, all the characteristics
of true igneous rocks.—On the metamorphic series between
Twt Hill, Caernarvon, and Port Dinorwic, by the Rev. Prof. T.
G. Bonney, F.R.S., and F. T. S. Houghton, B.A. In the Geo-

ioaJ Sun-ey map this district is coloured as " intrusive felsite,"
•-her with those sjwken of in the last paper. It was asserted
e probably metamorphic rock by Prof. Hughes and Dr.

-ks in a communication made to the Society last year, and
rirst author confirmed that view by microscopic examination
specimen collected by them. The authors had during the

: autumn more minutely examined the district, and found

:

I. That the general character of the series was that of a meta-
morphic one ; 2. That the rocks of granitoid aspect were asso-

ciated with well-marked beds of conglomerate ; 3. That this

series extended up to a little beyond Port Dinorwic, where the

quartz-felsite set in. The paper described the microscopic

structure of some of the rocks, and the author expressed the

opinion that the more granitoid specimens were probably the

results of alterations of felspathic grits.

Physical Society, February 22.—Prof. W. G. Adams, in

the chair.—New Members : Rev. Coutts Trotter, Prof. G. D,
Living, T. C. Adam^, F. W. Paterson.—Dr. C. W, Siemens
described his new electric current regulator. A necessary con-

dition of the transmission of power to a distance by electricity

along a single conductor and re-distributing it by means of

branch circuits to separate electric lamps or motors, is that the

current strength in each lamp shall be practically uniform. Other-
wise the current flowing in the whole branch varies. Hence the

necessity of a regulator to regulate the flow of current so as to

keep it uniform, however the resistance of the circuit or the elec-

tromotive force of the source may vary. The author believes

that by properly arranging a nimiber of dynamo-electric ma-
chines, either in series or parallel (for intensity or quantity), at

each end of the wire, a vast amount of power may be sent along

a small copper conductor successfully, provided the distribution

is properly regulated. He has designed a regulator based on the

heating of a wire by the passage of a current through it. A fine

strip of mild steel ^V^™- thick is stretched horizontally between
two terminals. An upright spindle is supported by means of an
insulating foot, upon the middle of this strip, in such a manner
that, as the strip bends or sags by its expansion, the spindle

sinks with it. Now this spindle carries at its top a table or

plate of metal (or, as the case may be, a set of radial springs),

and as the spindle rises or sinks to different heights, this plate or

these springs make contact with other springs set radially round ;

and these contacts take out from or throw in resistance coils

into the circuit of the current. The sensitive strip is so thin

that it may be regarded as a radiating surface merely, 'and

it may be assumed that its temperature, due to heating by the

current, balances itself with the radiation instantaneously.

After passing through the steel strip, the current flows through
the coils thrown into circuit, and, by the arrangement we have
described, if the current increase so as to over-heat the strip,

the latter sags a little more, the spindle sinks, and the conse-

quence is that one or more of the spring contacts is broken,

and one or more coils inserted in circuit A rise of 1° F. in

the temperature of the strip is sufficient to liberate two or three

of these coils. The fact that the temperature of the strip varies

as the square of the current, favours the sensibility of the appa-
ratus. An older form of this apparatus, ha\Tng pendulDtis con-

tacts, was also shown ; also a regulator in which the expansion

by heating of a sensitive wire caused the resistance of several

carbon buttons in contact to vary through the pressure exerted

on them by means of a bell-crank lever. Dr. Siemens had not

been able to prepare carbons which gave the wide variations

of resistance obtained by Mr. Edison. Siemens' regulator can

also be used as a current meter by causing the sensitive strip

to actuate a lever carrying at its end a pencil writing on a

moving paper. Dr. Coffin said that he had thought of a r^u-
lator in which the heating of a wire spiral in a gaseous chamber
would cause the gas to expand and drive up a mercury colunm
past a series of contacts which would throw resistances in circuit.

Dr. Guthrie suspected, from some experiments of his, that the

conductivity of conductors was not strictly proportional to their

sectional area.—Dr. Schuster then gave the results of some
observations of his on the spectrum of lightning. These were

made by a spectroscope with two prisms, one for the red and

the other for the blue end of the spectrum, which were shifted

into the line of sight by a chamber arrangement. Thre ? obser-

vations were made : one at Las Animas, one at Manitou, and

one at Salt Lake City last year. These showed the three nitro-

gen lines with three well-defined bands and one doubtfu band.

The nitrogen lines correspond to the spectrum of air. and the

bands appear to Dr. Schuster to agree with the spectrum of the

light round the negative pole of the sf^rk in a tube containing

oxygen with adulteration of carbonic oxide.—Prof. Ayrton then

exhibited an exisothermal model of a cooling globe, the globe

in question being a trachyte earth 8,000 miles in diameter. The

model gives graphically the temperature of everj- single part of

the cai\h. from the moment when it was at the temperatxire of
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molten trachyte down to 800,000,000,000 years afterwards, that

is, long after the present era.

Royal Microscopical Society, February 12.—Annual

meetin<^.—H. J. Slack, president, in the chair.—The report of the

council was presented and read by the Secretary,—The president

read his annual address, in which the oil immersion objectives

and the recent discussion on fermentation were refen'ed to.

—

Dr. L. S. Beale, F. R.S., was elected President.—Ilerr Petzold's

slides of insects, kindly lent by the editor of Nature, were
exhibited, also catoptric immersion illuminator, by Mr. Stephen-

son, and microscopes by Mr. Crisp.

Boston, U.S.A.

American Academy of Arts and Sciences, February 12.

—Hon. Charles Francis Adams in the chah:.—Prof. Pickering

announced the completion of the observations of the zone

assigned to the Harvard College Observatory in the revision of

the Durchmusterung oi Argelander. The observer, Prof. W, A.
Rogers, has devoted in this work a large portion of his time for

the past eight years. The stars are all included between 49° 50'

and 55° 10' N., and number over 8,000. The accuracy required

has made the work very laborious, the total number of observing

hours being greater than was required in the Catalogue of

Argelander, containing the approximate places of over 300,000
stars. The deductions are still to be made, and will require

some years.—Prof. N. S. Shaler read a paper on the explosion

of coal-dust in mines, and suggested that a solution of

calcium chloride, which is obtained at no other expense

than the cost of prepai-ation from the water of salt works,

be driven in the form of spray against the walls of the mine in

order to fix the dust in a deliquescent substance upon the walls.

—

Prof. Asa Gray read a paper on the characters of some new
genera and species of plants, chiefly of California and Oregon.

—Mn Thomas P. James made some remarks upon American
bryology and some new species of mosses described by himself

and Leo Le?quereux.—Mr. N. D. C. Hodges presented a paper

on a new absolute galvanometer. The current is measured by

its effect in changing the time of vibration of a magnet with its

axis parallel to that of the coil. Mr. Hodges also presented a

method of determining the reduction-factors of a tangent gal-

vanometer for all deflections when the value for any one is known.

By measuring a current by the deflection and then with the same

coil and magnet, by the change in time of vibration, the ratio

between the reduction-factor of the instrument when the magnet

makes any angle with the plane of the coil to its value when the

magnet is perpendicular to the coil may be found.

Paris

Academy of Sciences, February 24.—M. Daubre'e in the

chair.—The following papers were read :—On the induced

currents resulting from movement of a bobbin across an electro-

magnetic system, by M. Du Moncel. Inter alia, the direction

of induced currents caused by a given movement of a bobbin be-

fore a magnetic pole may be diametrically opposite, according as

the movement is tangential or normal to the pole, and the mag-
netic core on which the bobbin glides is in contact with the

inducing pole, or distant from it.—Observations on M. Plante's

recent work, "Researches on Electricity," by M. Becquerel.

These researches relate to secondary currents.—On 'the hemi-

hedric forms of alums, by M. Lecoq de Boisbaudran.—Resist-

ance to change of state of crystalline faces in presence of their

mother-water, by the same. The passage from a state of very

slow dissolution to one of very slow growth does not take place

suddenly ; each face re^ts intact, while the mother-water varies

within certain limits. There is no mobile equilibrium or exchange

of molecules between a crystalline face and its mother-water, but

merely erosion or continuous deposit, and, between the limits of

resistance to change of state, neither erosion nor deposit. The re-

sistance to changeof stateis modified independently for each system

of faces.—Experiments on a modification which has been made
in the sluice of Aubois, permitting the suppression of the alter-

nate motion of vessels in the lock, by M. de Caligny.—Reflec-

tions on M. de Lesseps' communication regarding contagion of

the plague, by M. Bouillaud. Considering the plague conta-

gious, he says the important problem now is to ascertain the

nature of Xht. principle or agent by which it is communicated.

—

M. de Lesseps presented the reports he had drawn up for the

Alexandrian authorities during the plague in Egypt in 1834-35.

—M. Stephan was elected Correspondent in the Section of

Astronomy, in place of the late M. Hansen, of Gotha.—On
latex during the germmative evolution of Tragopogon porrifoHus,

&c. (continued), by M. Faivre.—Observations of eclipses of
Jupiter's satellites, made at the observatory of Toulouse in 1878,
by M. Baillaud.—Direct photography of solar protuberances
without use of the spectroscope, by M. Zenger. He puts on
the sensitive plate, before a very short exposure, a solution of
pyrogallic acid and citrate of silver, and uses a layer which
absorbs all the rays composing the light of the corona and
the solar protuberances.—Geometrical laws of deformations
produced by a force applied at a point of an indefinite
solid, and calculation of the error fallen into, when, according
to the principles of classical mechanics, one conceives this point
of appHcation displaced by a certain quantity in direction of the
force, by M. Bou sinesq.—Projection of molecular shadows, by
Mr. Crookes.—Action of different coloured lights on a layer of
bromide of silver impregnated with different organic colouring
matters, by M. Cros.—On plates sensitised with tincture of
mallow or black-currant, the direct spectrum of the Dnunmond
lamp is inactive in all the middle green, while the red and violet

extremities are very active. With carthamine, again, the middle
part is most active. With chlorophyll the action continues
throughout the visible spectrum and a little beyond it, presenting
several minima and maxima. M. Becquerel pointed out that
these researches had been to some extent anticipated.—On the
production of crystallised chromate of baryta, by M. Bourgeois.
This gives some new results by the method of calcining an
alkaline chromate with the chloride of the metal which is

desired to enter into the saline combination.—On the composi-
tion of beer yeast, by MM, Schutzenberger and Destrem.
Yeast contains complex compounds both hydrocarbonised and
proteic, formed like glucosides, and easily decomposed by acids*
and alkalies.—On pyrogenic carburets of American petroleum,
by M. Prunier. He has obtained carburets with considerably more
carbon than any compounds hitherto known {97 per cent., the
highest previously 95 per cent.).—On glycide, by M. Hanriot.
—On the generation of aniline-black by chromates in presence
of chlorates, by M. Grawitz. He disproves M. Witz's recent
assertion against this.—On various selenides of lead and copper
from the Cordilleras of the Andes, by M. Pisani.—On the
presence of a segmentary organ in endoproct Biyozoa, by M.
Joliet.—On the segmentary organs and the genital glands of
sedentary polychsetons Annelides, by M. Cosmorie.—On the
scales of osseous fish, by M. Carlet. He describes the effects

of coloui'ing with picro-carminate of ammonia, and of subjecting
to polarised light.—On the mode of employment of telephones
at the Artillery School of Clermont, by M, de Champvallier.
The success realised is attributed to the method of regulating
the position of the magnet. The milled button for turning the
screw has at its base a pointer (at right angles to the axis) which
moves over a circle of copper. The positions of this pointer for

distinct transmission one way or the other are noted.
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THE UNITED STATES FISHERIES

United States Commission 0/ Fish andFisheries—Report

of the Commissioner for 1875-76. (Washington

:

Government Printing Office, 1878.)

THE series of volumes now being issued by Mr.

Spencer Baird, Fishery Commissioner of the United

States, of which the foxurth has just reached us, is in every

way remarkable. As a much required contribution to our

scanty knowledge of fishery economy and the natural his-

tory of American food fishes, it presents a mass of very

valuable information ; the details incidental to the propa-

gation of carp and salmon are particularly interesting, not

only because they show the gigantic scale on which these

things are done on the other side of the Atlantic, but

also because of what they teach as to the mode of doing

them. The historic and economic sketches of the fish

and fisheries of various other nations are likewise full of

interest, Mr. Baird having allowed nothing to escape

which he thinks will illustrate his subject or render testi-

mony to the value of the work in which he is engaged.

The contents of the present volume, if not so varied

as those of some of its predecessors— over 750 of its

pages being devoted to a historical account of the Ameri-

can whale fishery—are certainly not less interesting.

There is a report on the fisheries of Chicago and vicinity,

which, we are told, yield annually about 12,000,000 lbs.

weight of fish ; there is also an article on the condition of

the salmon fisheries of the Columbia River, from which

we have recently been receiving enormous consignments

of canned salmon ; the present volume likewise contains

notes on the fishes of the Delaware, together with an

abundant supply of information regarding the propaga-

tion of various of the minor food fishes of America.

We are not in the least surprised to learn that a

diminution of the supplies of Columbia River salmon

{Salmo guinnat) has taken place. These fish, consequent

on being free to all who choose to capture them, have given

constant employment to about fifteen "canneries" during

ten or twelve years, each of which, if we strike an average,

will turn out a million pounds weight of fish per annum.
There are various kinds of salmon in the Columbia
River, but there seems to be some confusion regarding

their proper identification; that we have mentioned is

the one which is captured for the canneries. It will

probably be found on further investigation that one or

two of the so-called varieties are simply the same fish in

different stages, as in the case of Salmo salar and the
" grilse ; " fish of all sizes being, we are told, found
together in the Columbia and its tributaries. It is rather

singular that no very large salmon are found in that

great stream. Mr. Livingstone Stone who reports to

the Commission on the subject, says that the largest

salmon he ever saw had a girth of 31 inches, and was

35 inches in length and weighed 65^ lbs. One which
was said to have weighed 83 lbs. was reported to Mr.
Stone by a fisherman who saw it. The average weight
of the Columbia salmon {Salmo quinnat) is from 22
to 23lbs. whole, but when dressed for market only about
I7lbs. The ratio of salmon growth has never been

Vol. XIX.—No. 489

accurately determined. Some large salmon {Salmo
salar) are captured in the salmon streams of Scotland,

but the age of such fish cannot be set down with any

certainty. In a report made by Mr. Stone given in a
previous volume of Mr. Spencer Baird's reports (1872-73)

regarding the Sacramento salmon, it is mentioned as

a "theory" that salmon are full-grown at the age of

about three years. We commend this question of

salmon growth to the farther notice of Mr. Commissioner

Baird. In the United Kingdom the evidence obtained

on this point has hitherto been of the most contradictory

nature. Our own opinion is that salmon are never '• full

grown," or rather that as long as they are alive they

continue, under proper conditions of food and living

room, to increase in weight and size. After much
weighing of evidence we recently came to the conclusion

that a fish which we handled in August last (1878),

and which weighed 54 lbs., was at least nine or per-

haps ten years old. From some inquiries which we
are making, we hope to be provided with sufficient data

for a settlement of the question during next fishing

season. Returning for a moment to Salmo guin.naf,

the following notice of the periods and strength of its

migration may be useful for comparison with the habits

of Salmo salar

:

—" The salmon make their first appear-

ance in February, though in very small numbers ; the

main body arrives in May, June, and especially in July,

when the run is enormous. The May salmon are largest.

Perhaps the most correct view to take of the running of

the salmon is to consider all the salmon as included in

one run, beginning in February, increasing in May and

June, and culminating in July, though they might also be
legitimately divided into three runs, the first or meagre
run coming in February, March, and April, the second

or full run in May and June, and the third or maximum
nm in July. After July they diminish very rapidly, and
soon almost entirely disappear from the river."

It is at present being considered, we believe, whether

or not it will be necessary to resort to " pisciculture " on

the Columbia river. Would it not be better to limit for

a time the spoliation of the water ? At present no check

whatever is placed on the fishery, and each "cannery"
captures and tins all the salmon that it can find, and
with each establishment working up a million pounds'

weight per annum, the complete exhaustion of the supply

is only a work of time, as has been demonstrated in our

own rivers.

The artificial, hatching of salmon is conducted in the

United States on quite a gigantic scale. A table is given

in the report of " operations on the McCloud river in

1876," from which we learn that on one day, Sept. 4, over

a million salmon eggs were obtained by a process of arti-

ficial spawning. During the years 1874-75 and 1876, the

number of ova taken for despatch to different river= was

21,877,300. In 1875, 8,629,300 eggs were secured, which,

at the British rate of a thousand eggs for each pound of

salmon weight, represents the handling of a large number
of fish. The cost of collecting the spawn is about four

shillings per thousand. The eggs taken in the McCloud
river are widely distributed, some being sent to Canada

and a portion to New Zealand.

Much valuable information is given in the present series

of reports on the best modes of salmon hatching, and the

V
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careful observations of temperature made during the mani-

pulation are tabulated for future use. With reference to

Salmo qitinnat of the Sacramento, it may be confidently

affirmed that there is almost no difference between it and
Salmo salar, which, in form and habits, it closely re-

sembles ; it has, however, if we mistake not, more rays in

the anal fin, and is of course able to endure a higher

temperature : the eggs mature in summer and hatch in

the autumn. In ascending to their spawning grounds

the gravid fish must frequently pass through river water

having a temperature of over 76°. We were not pre-

pared for the following remarkable statement from New
Zealand, made in the present volume (p. 989) :

—

"So far
asyet observed, the adult fish all die after spawning, and
never return to the sea." This fact is stated in a " memo-
randum respecting the American salmon and white fish

recently introduced in New Zealand by Dr. James Hector,

of the Colonial Museum, WelUngton." We shall be
glad to have some authoritative statement with regard to

the above fact, as without some explanation it seems too

extraordinary for belief.

An interesting account of the distribution and habits of

the " Shoodic "salmon " is given in the present volume.

These fish, Salmo sebago, are known as " land-locked

salmon," at one time probably in communication with the

sea, but now shut out from it altogether, and thus forced

to pass their lives in fresh water for ever. There is,

however, no evidence that "the supposed change of

habits—the abandonment of the seaward migrations

—

came about in such a way as the term, land-locked, im-

plies." Mr. Atkins, in his report to the commissioner,

makes a statement w-hich we should like to have ex-

plained. In collecting the spawn of the " Shoodic salmon,"

there was taken, he says, a single female specimen of

Salmo salarj " she yielded 10,000 eggs, which were im-

pregnated with the melt of the ' Shoodic salmon ; ' they

developed well, and hatched into vigorous fish." But

how did a female specimen of Sahno salar come to be

among the " land-locked " fish ? and what became of her .''

The operations of the United States Fish Commission

<;ommenced eight years ago, and are still being prose-

cuted. The work has been varied, as we have indicated,

and, so far, it has been well done, and the information

accumulated will form a quarry which will yield a lasting

supply of fishery knowledge to all inquirers.

THE PACIFIC ISLANDS
Reise durch den Stillen Ocean. Von Max Buchner.

(Breslau: J. U. Kern, 1878.)

THE author of this pleasantly written and very inte-

resting book of travel became, as he tells us, a ship's

medical officer, in order to gratify his desire to see the

world. He sailed in an emigrant ship from Hamburg to

New Zealand and returned home by Fiji, the Sandwich

Islands, San Francisco, and the Pacific railroads. He
made a considerable stay at New Zealand, Fiji, and the

Sandwich Islands, and the chief interest of his book lies

in the accounts of what he saw at these places. Though

there is little new information in the work the descriptions

are extremely good.

On board the emigrant ship there devolved on him not

only the usual medical work but also the entire charge

and government of the 397 emigrants and the division of

rations amongst them. He draws a very unpleasant pic-

ture of the dangers and sufferings incurred by passengers

in such a vessel. The captain seems to have known
little of his business. After a narrow escape of collision

the ship appears to have incurred a still narrower risk

of running on the Goodwin Sands, and on the open ocean
there seems to have been constant doubt as to longitude.

A terrible picture is drawn of the sufferings of the emi-

grants—a mixture of Poles, Scandinavians, Germans, and
Dutch— in a storm. The captain, who in such voyages

receives a small percentage on the profits of the voyage

from the owners of the ship, made constant attempts to

cut short the allowance of food to the passengers. The
author, who acted in the interests of the New Zealand

Government and their emigrants, had great difficulty in

making the captain, who cursed and swore and hammered
the table with his fist when appealed to, act up to the

details of the contract in the matter of rations. Even
then the food seems to have been insufficient, and the

salt beef was constantly being stolen, the beef tub being

forcibly broken open for the purpose. The barbarous old

custom of shaving on crossing the line was carried out,

but we are glad to find that only volunteers amongst the

emigrants were operated on. An outbreak of typhoid

fever occurred on board before New Zealand was reached

and caused nine deaths.

The author gives a most interesting and lively account

of the present condition of the Maoris. At Lake Taupo
there is now a very good clean hotel kept by a German
and an Italian ; and a Maori, who goes by the name of

Mr. Jack, has established himself as guide of Taupo. He
has constructed a bathing-place at the hot springs with

room over the bath and dressing-room, and charges^

shilling for each bath. Close by, but hidden in the vege

tation, our author discovered an equally good or better

natural hot bathing-place, but the crafty Maori had filled

it with dirt for fear it should compete with his own. At
Ohinemotu on the south shore of Lake Rotorua, where

are the principal hot springs, there are two good hotels

for tourists and a population of about 300 Maoris. Every

evening the greater part ofthe population turn out andbathe

together in a small bay of the lake which is kept constantly

warm by the hot springs, and whites and browns of both

sexes swim about and sit in the warm mud together,

conversing for hours at a ,time. Close by the bathing-

place are a group of huts, the owners of which are dead,

and which are tabu, and are described as full of ancient

native implements, spears, adzes, wood-carvings, and

other desiderata for ethnological museums, but which no

one dares to touch. A performance of the *' haka," the

old New Zealand dance, was got up for the author and

his friends, on their paying a sovereign a-piece, but tke

young Maoris seem not to care for the dance any longer,

and to perform it only for the benefit of tourists for

money, and the performance lacked spirit, and soon came

to an end. The hula, hula, in the Sandwich Islands,

seems to be dying out in the same manner, and in Tahiti,

when the old lascivious dances are performed, they are

usually got up for the benefit of European visitors, through

the agency of the native washermen, who combine such

offices with their legitimate business. The young Poly^

nesians in New Zealand, as elsewhere, prefer the waltZ-
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and other European dances. The author enjoyed himself

so much in Ohinemotu that he spent all his money and

had to travel to Tauranga on foot. Here he saw the

ceremony of nose-rubbing performed with great solemnity
;

it is, however, now kept up almost only by the old ; the

young Maoris have taken to kissing as a substitute.

There is still a wide tract of the northern island of New
Zealand 1,000,000 acres in extent, known as King Coimtry,

inhabited by about 10,000 Maoris under King Tawhiao,

who keep themselves free from British rule, and do not

permit whites to enter their country. King Country

seems to be a thorn in the side of the Government, and
the city of refuge of murderers and thieves, who are

there out of harm's way.

At the Fiji group, the author visited only one island,

that of Kandavu, at which the mail steamers call. He,

however, explored a great deal of this island, in company
with the natural history collector employed by Goddefroy

Brothers, Herr Kleinschmidt, who is laboriously ex-

hausting the fauna of the Fiji group, collecting carefully

for several months in each island. The author's accoimt

of Kandavu, and especially of the natives, is full of

interest. One of his observations may be cited here. A
Fijian youth, employed as an assistant in collecting, whose
body was already beautified by many cicatrisations, was
devoting his attention to two groups of small suppurating

wounds on the outer side of each upper arm. When
visitors from neighbouring villages were present, he used

to open these wounds anew and inflame them with a

burning stick, or sand, or by scratching them with glass,

in order to show his fortitude, never moving a muscle of

his face in public, but making very wry faces afterwards

in private. Many other youths had similar wounds on
their upper arms, and it turned out that vaccination was
being carried out by the Government in Kandavu, village

by village, and that pustules on the upper arm were hence
the fashion. The dandies would not wait till the turn of

their village arrived, or perhaps the natives wished to

avoid the actual operation by giving their arms the ap-

pearance of having been already vaccinated.

The author very rightly denounces the absurd method
of spelling the Fijian language introduced by the mission-

aries. Because, in Fijian words, before the sounds dg k
and »;, an n nearly always is sounded, and before b, an ;«,

the missionaries in first wTiting the language chose to

omit the m and n in all cases in spelling before these

letters, which complicates matters unnecessarily, and
must eventually give great trouble to Fijians when they
come to read English. Thus Thakombau, the name of

the former king of Fiji, is spelt Thakobau. Kandavu is

spelt Kada\-n. Some writers have carried useless con-
fusion still further, and have rendered th by c, so that

Thakombau becomes Cacobau, and so it \vas most often

spelt in newspapers at the time of the annexation of

Fiji, so that English readers derived very little impression
of the real sound of the name.
The author proceeded to Honolulu by Pacific mail

steamer. Amongst the passengers was a San Francisco
concert company and a reverend Yankee travelling lec-

turer. The concert company hoped to give a performance
on the day on which the steamer stopped at Honolulu on
its way to San Francisco, but the lecturer had been too
sharp for them, and had engaged the only available hall

long beforehand, and they found the town posted all over
with advertisements of his lecture on the Tower of

London. The author visited Hilo, in Hawaii, and the
volcano of Kilauea. He returned from Hawaii to Hono-
lulu in an open whale-boat, touching at the island of

Maui on the way, an exploit which seems to have as-

tonished the people of Honolulu extremely, since they have
come to rely upon schooners and steamboats entirely for

such long passages, and no longer make the voyage, as

of yore, in war canoes. The author's account of San
Francisco and its Chinese quarter is hardly so interesting

as the earlier part of the book, as this quarter has been
done to death in so many books of travel, and after all

Chinese life at San Francisco is in all essentials identical

with Chinese life at home. Perhaps before many years

we shall have a Chinese quarter in London.
The official account of the Pacific railroads, sold on the

line, " Williams' Pacific Tourist," which is got up in the

interests of the railroad companies, is verj- propeily de-

nounced by the author. It is, indeed a shameless puff of

the supposed beauties of the scenery- on the line of the

railroad, which exist for the most part only on paper and
in the fervent imagination of the writer. An account of

Salt Lake City and Niagara close Dr. Max Euchners
very pleasant volume. Some passages in the book are
rather free in their tone ; a case of midwifery on board
ship is described with needless detail ; many of the doings
of Polynesians are also described with little reserve.

OUR BOOK SHELF
Index Medicus. A Monthly Classified Record of the
Medical Literature ofthe World. Compiled under the
Supervision of Dr. John S. Billings, Surgeon U.S.
Army, and Dr. Robert Fletcher, ^LR.C.S. Eng. (New
York, F. Leypoldt ; London, Triibner and Co.)

For some time back Dr. Billings, of the United States
Army, has been engaged in the preparation of an Index-
Catalogue of the library of the surgeon-general's office at
Washington. To those who do not understand what this
work is, this may not seem to be at all extraordinary, but
those who know that the work is really an universal
catalogue of medical literature, giving not only the names
of the authors, but the subjects of the papers which have
appeared in all medical periodicals throughout the world
from the time of their first issue until the present, will
be astonished that any man has had the courage to
undertake such a task, and still more to learn that the
MS. of this catalogue is now nearly ready for press, and
is only awaiting the authority of Congress to print it.

For the sake of medicine throughout the world we trust
that this authority will be granted without delay, for to
every man who has the interests of medicine at heart this
work will be an invaluable boon. It has been suggested
that such a catalogue should be supplemented by some
current publication, which should show all recent works,
together with articles and periodicals arranged by sub-
jects, and the present publication has been issued to
supply this want.
"In its pages the practitioner will find tables of

parallels for his anomalous cases, accounts of new
remedies, and the latest methods in therapeutics. The
teacher will observe what is being written or taught by
the masters of his art in all countries. The author will

be enabled to add the latest views and cases to his forth-

coming work, or to discover where he has been antici-

pated by other writers ; and the publishers of medical
books and periodicals must necessarily profit by the
publicity given to their productions.''
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Dr, Billings very sensibly suggests that all medical men
who approve of the objects of this Index, will put their

approval into practical shape by subscribing promptly for

the Index and taking care that a copy of every book,
pamphlet, &c., of which they are the authors, is forwarded
to the editors. This recommendation we heartily endorse,
and trust that so useful a publication may receive the
support it deserves.

LETTERS TO' THE EDITOR
\The Editor dtes not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, or
to correspond with the writers of rejected manuscripts. No
notice is taken ofanonymous communications.

[The Editor urgently requests correspondents to keep their letters as
short as possible. The pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com-
fnunications containing interesting and novel facts.J

Th« Tides at Chepstow and Fundy

In Nature, vol. xix. p. 363, Mr, Moseley, of Exeter College,

Oxford, quotes a passage from Lyell's Principles, to the effect

that the tides at Chepstow have a range of 72 feet.

This statement is continued in the last edition (1875), in

Chap. XX., on Tides and Currents, p. 492; and the tidal

range in the Bay of Fundy is set down at 70 feet (p. 564). I

do not believe either of the statements.

The Admiralty Tide Tables give the following :

—

Spring Range. Neap Range.
Feet. Feet.

1. Chepstow 38 28-5

2. Bay of Fundy (Noel Bay) ... 50*5 43*5

I may add that Lyell's whole treatment of the subject of the

tides is loose and inaccurate. Thus, for example, he says

(p. 491): " In any given hne of coast the tides are greatest in

narrow channels, bays, and estuaries, and least in the inter-

vening tracts where the land is prominent."

He then proceeds to illustrate this proposition by giving the

ranges of tide from the mouth of the Thames to Flamborough
Head (including, of course, the well-known tidal node of mini-

fnum range off Yarmouth) ; but he is utterly unconscious that

these ranges depend altogether on the tidal motion of the water,

and have no relation whatever to the form of the coast.

Trinity College, Dublin, March 3 Saml. Haughton

Magnetic Storms

It is surprising that an accomplished telegraphist like Mr.
Mance (Nature, vol. xix. p. 409) should not see the necessity

andadvanta^^e of expressing earth-currents in webers. It is pre-

cisely because every one can, if he likes, appreciate the magnitude

of an earth-current so expressed, and no one but himself can do
so if Mr. Mance's plan were adopted, that I advocate the weber,

or rather, its more convenient sub-multiple, the milliweber. A
milliweber is the current produced by one Daniell's cell (strictly

one volt), through 1,000 ohms. Currents can be reduced to this

unit from any galvanometer. The tangent galvanometer is,

perhaps, the simplest to use—it is that which we employ in

England. Supposing for simplicity that your constant, viz.,

one Daniell cell through 1,000 ohms (including cell and galvano-

meter) gives 45°, then the tangent of any other reading will give

you the current in milliwebers. Then, knowing the resistance of

your circuit and its geographical position, you have all the data

necessary to determine the elements of earth-currents.

I will act on Mr. Mance's suggestion, and bring the matter

before the Society of Telegraph Engineers v.dth a view of

organising a systematic mode of observation in different parts of

the world, W, H. Preece
Wimbledon, March 8

Table Sho'cving Difference of Mean Pressures at Calcutta as Cotn-

pared with Bombay for the whole Year and the Swnmer
Months, the Sign -i- Indicating an Excess at Calcutta, and
— a Defect ; and Character of the Rainfall in the North-
West Provinces and Behar.

Year.
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Intellect in Brutes
In answer to the objections raised by W. P. Buchan and

Henry Muirhead to the case of rats gnawing water-pipes for

the express purpose of obtaining water, as described in my letter

to Nature, vol. xix. p. 365, I propose to give particulars of the

situation of the pipes so gnawed in two instances. No. I.

At Poplar. Pipe laid on second floor, between flooring-boards

above and ceiling below, between joists the usual distance apart

;

plenty of room all round pipes to^obtain access to any part of

the floor, also rat-holes in woodwork to facilitate communication.

As the pipe lay above the ceiling of the floor below, there was
no necessity to attack the pipe in order to get through that

ceiling—if that were desired. A hole could easily have been

made at any point on either side of the pipe. The upper floor

was a com loft, and it is inferred from the circumstances, that

the rats, feeding upon this very dry food, had tapped the water-

pipe to obtain a supply of water close at hand. No. II. On
Haverstock Hill. Cistern in scullery about six feet from the

floor, pipe (lead), comes thence do^vn wall, passes under floor

of scullery to kitchen to supply kitchen boiler. Pipe laid on
the earth, between joists, raised, of course, on bricks. Pipe

gnawed on upper side. Plenty of room all round for rats to

pass freely under all parts of the floor, as any practical builder

will readily understand. They could have tunnelled under this

j-inch pipe from either side through the soft earth. Of the two
holes in the pipe one will admit a small pin, the other is about

^th of an inch in greatest diameter, and about an inch from the

first. These are transverse perforations, the ineffectual attempts

are in a longitudinal direction. It is of course quite possible, as in

Mr. Buchan's cases, that rats occasionally find gas-pipes in their

•way and are compelled to attack them, but I do not think any of

your readers will imagine that his question, "Now, are they cut

to get at the gas ? ' needs a moment's consideration. Possibly some
of your correspondents may be able to corroborate the following

—

A ship's carpenter told me that, in the old days before the use

of iron tanks on board ship became general, the rats used to

attack the water casks, cutting the stave so thin that they could

suck the water through the wood, without actually making a hole

in it. If any one could substantiate this it would have an im-
portant bearing on the question under consideration.

Arthur Nicols

I AM glad my remarks have elicited others, for I want to have
my difficulty solved, which I wiU put thus :—Why is it that no
d(^ ever (to my knowledge, of course) observed a person ring a
bell, noticed that the bell brought the servant, and then went
through the process of reasoning—" Because such was the result

I will ring the bell too " ? This I call abstract reasoning. On
the other hand, why is it at all necessary to teach the dog to

ring the bell ? for it is not necessary to teach a boy. Boys do
acquire sooner or later abstract reasoning, but it is with them
jHractically a feeble power, as I have shown, and with rustics it

seems, sometimes, to be totally in abeyance, as the following
illustration will show. An entertainment was given to some
Inmdred labourers and their wives, and a Mr. Cross told them
to spend the afternoon in a field, but hoped none of them would
be his name. Not one understood him, or could go through the

simple process of reasoning— " We are not to be his name,
his name is Cross, therefore we are not to be cross." It is this

mental reflection which seems to me to be wanting in animals

;

thus, monkeys will warm themselves by a fire of burning sticks,

but do not seem capable of thinking—"Because sticks bum,
therefore, if I put more sticks on the fire I shall get more
warmth." I should be extremely glad to hear of any cases of
sach purely abstract mental reflection in animals, for at present,
there seems to me to be a hiatus here.

George Hexslow

On the Freezing of Lakes
We wish to draw your attention to a statement contained in

an article under the above heading which appeared in Nature
last week, p. 412.
The author, Mr. J. Y. Buchanan, says :

—

" Most of the observations were made with one of Negretti
and Zambra's ' half turn ' deep-sea thermometers, which proved
a useful instrument for this species of inquiry. It was necessary,
however, to fit it with a suitable inverting contrivance, as the
apparatus supplied for this purpose by the makers is quite
useless."

I
Fortunately this thermometer and apparatus has now been in

' use for some time, and i's performance fully tested by persons

whose opinion is of the highest value. We can only say that

had Mr. Buchanan used the apparatus according to our printed

I

direction, viz., lowered the instrument to the required depth, let

I

it remain a few seconds, and then pulled it up as fast as practi-

I

cable and without stopping, he would not have failed to have
1 obtained correct results. We cannot possibly imagine how he
could have failed ; had we not ourselves tried the inverting

apparatus in every possible way, and had we not received the

I

highest testimony as to its efficiency, we would have remained

I

silent, but as it is, and knowing we have invented as good an
instrument as has ever been contrived for the purpose, we cannot

allow the statement to pass tmchallenged that we have supplied

a useless apparatus. If Mr. Buchanan could not obtain satis-

i

factory results with our apparatus it must only have been

because he did not use it as wo directed.

Hy. Negretti and Zambra

THE MIGRATION OF BIRDS
MORE than four years ago an article, headed as above,

appeared in this journal (vol. x. p. 415) giving rise

i

to some comments of more or less importance {torn, at.,

\ pp. 459, 520, and xi. p. 5). Since that time two very re-
' markable treatises on the subject have come forth, the
• one by Dr. Palmdn, on the routes taken by birds

; in their migrations, and the other by Dr. August
i Weissmann, dealing generally with the whole ques-

j

tion.' The first, originally published in Swedish,^ was

I

translated into German soon after, and in due time
! was reviewed in these columns (voL xv. p. 465). An
' excellent English version of the second has recently

j appeared in the "Contemporary Re\'iew" (February,
'

1879, p. 531), and therefore my readers may be presumed
! to be acquainted with the views of both authors. It can-

j

not be denied that each of them has to some extent en-

larged the boundaries of our knowledge of the subject,

!
and still more widely those of our speculations upon it.

As regards Dr. Palm^n's work, the opinion held by his
reviewer in these columns as to the assignment of routes

to the migratory birds of North-Western Europe being
" pvu"ely conjectural " is one that I wholly accept. I

should even be inclined to go further, and say that it

might be caUed rash, as it is evident that no such ob-
servations as would justify its adoption exist. Still I

concur with the reviewer in that I would not at present
term it entirely erroneous, though I venture to express
my entire disbelief in the route " X." This is supposed
by Dr. Palmen to start from Greenland and Iceland, and
to pass by the Faeroes to the Hebrides, when, after

coalescing for a short distance with one or more lines from
the north-east, it either loses itself on the West Coast of
Ireland, or, running do\\-n St. George's Channel, skirts

Scilly and crosses to the shores of the Bay of Biscay.

Space forbids my entering into details which would show,
I think, that this route is altogether imaginar)'. I wiU
only say that what we know of the movements of two very
characteristic summer visitants to Iceland, Motacilla alba

and Limosa agocephala, points to that conclusion, and I

would leave it for Irish ornithological observers to prove
whether Dr. Palmdn is right or not.

Dr. Weissmann, happily for him, has no such com-
punction. He fully accepts Dr. Palmdn's conjectures as
absolute truths. Suppose, however, we assume them to

be estabhshed—and there seems no reason why fiuiher

observation should not establish most of them—they
would show in Dr. Weissmann's opinion that the mi-

grating birds of to-day in crossing the sea follow what
once were "land-bridges" {Landbnicken), that is, isth-

muses of dry land separating seas or oceans under which
they are now submerged. The existence of such former

terrestrial communications between continent and con-

' Sammlung gemeinstandlicher wlssenschaftlich^ Vortrage. XIII. Serie
Heft 291. " Ueber dasWandem der Vogel." Berfin, 187S.

' Om Foglames flyttniogsvagar. HelsiDgfors, X874.
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tinent, at the present time revealed to us by shallow

soundings and some mountain-peaks changed into islands,

may be indubitable. I, at least, in regard to Europe and
Africa do not question it, and it may be true all the world

over. But this same hypothesis has been more or less

hinted, if not absolutely promulgated, by Prof. Baird
{American fournal of Science and Arts, May, 1866) and
Capt Hutton {Trans. N. Zealand Inst., v. p. 235). So far,

then, there is nothing novel in the Doctor's views.

In like manner Dr. Weissmann seems to me to have
been anticipated by Capt. Hutton {jit suprci) and by Mr.
Wallace (NATURE, vol. x. p. 459) in his explanation of

v/hy birds migrate at all. The only material difference

between the last of these authors and the Doctor is that,

while Mr. Wallace most rightly (as it seems to me) regards

migration as originating with the bird at its breeding-

quarters, Dr. Weissmann considers it to begin with the

bird in its winter retreat. Perhaps this does not much
matter, but it is as well not to put the cart before the

horse if you want to prosper in your journey, and so long

as lack of food be admittedly the strongest incentive to

migration, it seems preferable to look on migration as be-

ginning where that incentive is strongest. This, it

scarcely needs to be said, is when, towards the close of

summer, the supply of food grows scarce.

However, the most important part of the whole busi-

ness is the question how the birds find their way to the

places whither they repair, whether for the purpose of

breeding or for that of procuring sufficient sustenance. Dr.

Palmdn regards it simply as a matter of " experience,"

and Dr. Weissijiann hardly differs from him. It is

"practice" {Uebttng), says the latter—not indeed the

practice acquired by the single bird, but the practice

acquired by the whole species. " This faculty
(
Virtuositdt)

of finding the way has not arisen suddenly, but most
gradually, in the course ofmany thousands ofgenerations."

Now with all my faith in the marvellous results which
are doubtless produced by the hereditary transmission of

certain qualities, I think some caution is needed before

we accept "practice " as the true explanation of the

puzzle. Dr. Weissmann says that he does not see what
more is needed than a fine power of observation and a

keen eye to take in every thing of importance for a know-
ledge of the way, and then a very remarkable memory for

places by means of which all details of the long route

shall be retained. The knowledge of direction {Orieniir-

ung) will then follow of course. Subsequently he takes

the instance of a woodpecker being able to find the tree

containing its nest, though surrounded by hundreds of

similar trees, and declares that this knowledge or sense of

direction must, in the case of birds when migrating, be
wholly analogous. He suggests also that the height at

which birds sometimes fly, referring apparently to a remark
by Mr. Tennant (Naturi:, xiii. p. 447), would enable them
to cross the Mediterranean, and seldom or never lose sight

of land.

This may be ; but migration goes on in other parts of

the world, and a good explanation ought to apply else-

where. Will Dr. Weissmann's' hold good for our Anti-

podes? In regard to New Zealand Capt. Hutton has

remarked {Trans. N.Z. Inst., v. p. 235)
:—" That we should

have two cuckoos which migrate regularly to other

countries, each more than a thousand miles distant, is a

fact that deserves special attention, for I know of no
parallel case in any other part of the world, the distance

across the Meditei-ranean being less than half that tra-

velled over by our summervisitors." These two cuckoos are

Chrysococi-yx liuidus and Eudynamis taitensis, the former,

it is supposed, making its annual journeys to and from
Australia,' and the latter to and from the Friendly Islands

or the Fijis, it being found in both groups, to say nothing

of other places further off. Let us consider the case of

the Endynaniis. Due north of New Zealand there appears

t
' I should rather suspect to and from New Caledonia.

to be no land until Fiji is reached, but a little to the
westward of the direct line lies Norfolk Island and its

companions, and about as far to the eastward are
the Kermadecs. Of these, the most southerly ij

450 miles from New Zealand, and the most northerly
about the same distance from Pylstaart, an outlier of the
Friendly Islands. The Eiidynamis starting from New
Zealand for the northward would have nothing to supple-
ment its inherited "sense of direction" save the land-
marks offered to the right and left by the Kermadecs and
Norfolk Island respectively. To see the former it would
have to mount to the height of some twenty miles,^ and
to again mount about as high on leaving the Kermadecs
on its way to Pylstaart. It might be urged that the bird
having by "practice" a sense of the direction in which
it ought to go, might fly half the distance, keeping the
land of departure in sight—though, considering the
position of birds' eyes, this would not be easy—and then,

without exceeding the level of six or seven miles, it

might behold the Kermadecs, but even this is an eleva-

tion far beyond Dr. Weissman's 20,000 feet. The route

by Norfolk Island being longer, need not here be
discussed.

It is much to be desired that something positive were
known as to the height at which it may be possible for

birds to perform their passages, but on this point we have
(so far as I am aware) little information. The experi-

ments made by Mr. Glaisher on the six pigeons taken up
in his celebrated balloon ascent, September 5, 1862
("Rep. Brit. Ass.," 1862, p. 385), unfortunately admit of

no definite deductions. One pigeon thrown out at the
height of three miles " extended its wings and dropped

.

as a piece of paper." A second at four miles "flew
vigorously round and round, apparently taking a
dip each time." A third between four and five miles
" fell downwards as a stone." A fourth at four miles,

in the descent, " flew in a circle," and then alighted
on the balloon. The two remaining pigeons were
brought down, and one was found to be dead ! Perhaps
a little more "practice" or " experience " was wantedj
but at any rate the results do not seem to favour the

notion that birds can fly comfortably at those heights.'

Nor is this surprising, considering the well-known effect^

of the rarification of the air at great heights. I of course
pretend to no special knowledge of this subject, but Mr^

J. W. L. Glaisher, F.R.S., kindly informs me that at ai

elevation of five miles the density of the air is abou|

— of what it is on the earth's surface, at an elevation
27

seven miles about --, and often miles about -^ . Ikno\
41 7-5

not whether experiments have been made to test the ^n\
durance of a bird's life under such a condition as the last

but it could of course be easily produced under an air|

pump. It would not be so easy to test the power
flight under the same condition. It is only obvious ths

the power would be very greatly diminished, and I should

be glad to learn the results of any investigation of thil

kind. Physicists and physiologists might here giv|

ornithologists great help.

But to return to the question of distance and sigh^

How comes it that the American Golden Plover {Chart
drius virginicus) passes regularly every year in larg

flocks over the Bermudas, 600 miles from the neares

point of land, and that a point whence these flocks cer^

tainly do not take their departure. If the islands are^

"still vext" by stormy weather, the flocks alight and
afford the inhabitants a good deal of sport. If the

weather be fine, the flocks seem to continue their south-

ward course. Nor is this plover the only regular visitant.

The American Night-Hawk {Chordiles popetue) is as con-

stant in its appearance at spring and fall, and so are

' Of course the exact height would depend on the elevatioo of the land,

concerainif which I have no information.
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more species of Limicolce, and perhaps of other groups,

than I can here name. Is it to be supposed that all

these birds, some of them flying by night, make Bermuda
by the means which Dr. Weissmann considers sufficient ?

If his explanation is good it must be good for New
Zealand and Bermuda, as well as for the Mediterranean.

But there is yet a stronger case to be cited. The Sand-

Avich Islands, as I have learned on authority I cannot

doubt (though I know not any mention of the fact in

print), are yearly visited like Bermuda, but with even
greater punctuality, by large flocks of Golden Plovers

—

whether C. virginicus or C. fulvus, is undetermined, but

that does not much matter. If the birds belong to the

first of these forms they must come from the west coast

of America, if to the second from the east coast of Asia.

Now there is no land between the Sandwich Islands and
the Califomian or the British-Columbian coast, but

between them and the Aleutians, as I learn from Mr.

Rye, there is one islet, Roca de Plata or Crespo. This,

however, does not lie in a straight line, and is some 720
miles north-west of the Sandwich Islands, and 1,200

south-west of the Aleutians. Running generally westward
of the Sandwich Islands is a series of islets, at distances,

perhaps, not exceeding 150 miles, which no doubt might
serve as guide-posts for the plovers did they but make for

them, but the series comes to an end in about long. 178°

W., and though by turning suddenly to the north-east

from Morell Island towards Mellish Bank (300 miles),

the Aleutians again appear as the nearest land in a

northerly direction, the distance of 1,020 miles has to be
covered ! On the supposition that the birds are of

Asiatic birth, and therefore come by another course, we
find that due west of Morell Island is Ganges Island, but
that is 930 miles off, and thence to reach the easternmost
of the Japanese group is 690 miles further I Thus, which-

ever form of golden plover it be that visits the Sandwich
Islands, its regular advent there needs, I think, some
fuller explanation than that afforded by Dr. Weiss-
mann' s theor)%

Then again, there is another set of facts which seem
to me irreconcilable with the theory of mere "practice"
or "experience." It must be remembered that though
Dr. Weissmann relies most on the inherited practice of

the species, still he does not neglect the individual,

and both he and Dr. Palm^n make considerable use of

the observation that adults, and male adults In particular,

lead the migratory flocks. This fact, so far as I am
aware, has only been noticed in the northward movement
in spring, and elsewhere I have endeavoured to account
for it (" Encycl. Brit.," ed. 9, iii. p. 767). In autumn it

may be doubted whether there is anything of the kind,

and we have in many species, the young of the year

—

birds that are but three months old, or even less,

migrating southward with the greatest regularity un-

accompanied by adults. This seems to happen with
nearly all the Acapiircs, nearly all the Limicolcp, and
perhaps, some others, that are bred in arctic or sub-
arctic districts. It happens also with our own Cuckoo
{Cuculus canortts), and this case is still more wonderful,
for the young Cuckoo has had no communication whatever
with its progenitors (who have already taken their de-
parture from our shores some weeks earlier), and its

foster-parents with us are generally species which do not
migrate to any great extent—the Hedge-Sparrow {^Accentor

moduiaris), Titlark {Anthits pratensis), and Pied Wagtail
{Motacilla lugubris). Yet our young Cuckoos, starting

alone and travelling over utterly unknown country, must,
on the whole, successfully reach their destination, or the
breed would become extinct here.^ Dr. Weissmann may
indeed well say of migrating birds, that the young,

' Since I wrote this I have heard from Mr. Gatke, so well known for his
observations on migratory birds, that young Starlings pass over Helig )Iand
during July by hundreds of thousands, " without a single old bird accom-
panying them," while the old birds begin to migrate at the end of September
and continue for the next two months.

when it cracks the shell, possesses •* great geographical

talent "

!

I might easily prolong this article, for there is much
more to be said on the subject, and in some details, by no
means unimportant, Dr. Weissmann seems to have
fallen into errors that I have not here noticed, but my
chief object in making these remarks has been to hinder

persons who have not previously thought on the matter

from taking his easy explanation of the mystery of ornitho-

logical mysteries to be sufficient. Believing, as I once be-

fore said, that its solution is probably simple in the extreme,

and having a strong faith in the hereditary transmission

and accumulation of faculties so as to become a wonder-
working power, I yet cannot think that he has succeeded

in making known the secret and in satisfactorily explain-

ing how birds cross " the sacred spaces of the sea."

Alfred Newton

B'

THE DIMENSIONAL PROPERTIES OF MAT-
TER IN THE GASEOUS STATE

Y assuming a sufficient number of sufficiently insig-

nificant individuals to constitute a group, it is

possible to imagine a state of things in which as far as it

can be observed from a certain distance, all evidence of

individual action is entirely lost. In this way has been

framed the molecular hypothesis or kinetic theory of gas.

But it must be obvious to every one who has considered

this molecular hypothesis, that the apparent imiformity in

the actions we perceive must be the result of the distance

(so to speak) from which these actions are observed, and
that could we sufficiently localise (as regards time and
space) our observation, we must perceive in all their

varieties the individual actions of the molecules. And
even failing this, between the actions of the individuals

and the absolute mean action there must be local or

parochial actions which would be distinguishable at

greater distances than the purely individual actions.

In order that the properties of a gas may appear

perfectly uniform in all directions and quite independent

of the shape and volume of the space which the gas is

constrained to occupy, the number of molecules must be
countless, and the temporary action of each individual

must be confined to an imperceptibly small portion of

the space observed. If these conditions are not fulfilled

then the properties of the gas will not be uniform, and we
must have dimensional properties depending on the

dimensions of the constraining surfaces.

The idea of our being able actually to perceive such
properties does not appear to have been entertained

hitherto. Until fifty years ago, all the mechanical pro-

perties of gases were regarded as quite uniform, the

only mechanical distinction between one kind of gas and
another being that of weight. Since that time in the

phenomena of diffusion, and the phenomena attending

the passage of gases through minute channels, properties

of gases have been recognised which readily distinguish

between one kind of gas and another, and even more than

this, for Graham found that there was a difference in the

relative behaviour of different gases in differing through

porous plates of different coarseness. Still, neither Gra-

ham nor anyone else appears to have recognised evidence

of dimensional properties.

Neither did the development of the mathematical
theory lead to the revelation of dimensional properties.

Since 1864 it has been known that this theory included

the explanation of aU the uniform properties of gas. But

in developing this theory attention appears to have been

paid exclusively to the mean of the motions. And al-

though Prof. Maxwell points out that there must ultimately

be dimensional properties, he has not pursued the in-

vestigation, so as to reveal their character.

In 1874 a very remarkable phenomenon was brought to

light by the experiments of Mr. Crookes—that in ex-
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tremely rare media light bodies are apparently repelled

by hot and attracted by cold bodies. At first this was
not recognised as a gaseous phenomena—in fact the non-

presence of gas was supposed to be essential to the

occurrence of the highest form of the action.

That such motions might result from the inequalities

in the pressure of the residual gas caused by the com-
munication of heat between the objects and the gas, was
first shown by the author in May, 1874 {Proc. Roy. Soc.

1874, p. 402).

It was shown that when heat is passing from a surface

to a gas whether by direct communication or by evapo-
ration the reaction from the receding molecules causes an
excess of pressure proportional to the heat communicated.
The reasoning was definite so far as it went and,

although manifestly incomplete, the conclusion arrived at,

viz., that the phenomena resulted from the heat com-
municated to the residual gas appears very soon to have
been generally accepted as it was found to be verified in

various ways. Several papers appeared in which attempts
were made to render the explanation more complete, but
these attempts were for the most part based on a mis-
conception of the phenomena to be explained and were
altogether wide of the mark.

In November of 1878 the clue to the step that was
wanting to complete the explanation occurred to the
author. It was then seen that although the surfaces with
which the phenomena occurred were of limited extent,

no account had been taken of this fact in the attempts to

explain the actions. Having once hit on this point the

deduction of a complete theory of the phenomena was
only a matter of labour. It was found that although the

excess of pressure is proportional to the quantity of heat

communicated, it also contains a factor which is pro-

portional to the divergence of the lines of heat flow
;

and hence the reciprocal of the density of the gas at

which the phenomenon would occur should vary inversely

.as the size of the vanes. So that by using vanes of

coaaparatively small size the phenomena'should be obtained
at proportionally greater densities of the gas.

On considering how this conclusion might be experi-

mentally tested it appeared that in order to obtain any
results at measurable pressures the vanes would have to

be very small indeed, too small almost to admit of

experiment. It was while searching for some means to

overcome this difficulty that it became apparent that if

the vanes were fixed, then, instead of the movement of

the vanes, we should have the gas moving past the vanes
—a sort of inverse phenomenon—and then instead of

small vanes small spaces might be allowed for the gas to

paris. Thus the probable existence of phenomena of

Thermal Transpiration was suggested, and it was
obvious that the porous plug would furnish the means of

verifying the conclusions. This probable connection

between the phenomena of the radiometer, which may be
-called Impulsion, and the phenomena of transpiration

through porous plugs raised the question whether the

same extension of the dynamical theory of gas which
explained the radiometer would not include the results

obtained by Graham not then explained. This idea was
followed up, and a method was devised of extending the

dynamical theory of gases so as to take into account the

forces tangential, and normal, ;^arising from] a varying

condition of molecular gas.

This theory appeared to explain fully all the results

established by Graham as well as the then known phe-

nomena of impulsion (the radiometer), besides definitely

indicating the phenomena of thermal transpiration to be

expected, as well as the effect of employing small vanes

in the radiometer. That this step had been accomplished

was intimated by the author in the following passage in a

letter published in Nature, vol. xix. p. 220.
" N ow, however, I have arrived at a result, which,

although somewhat unexpected and striking, will, I hope.

be found to reconcile what has hitherto appeared to be
anomalous in the phenomena already known, and to have
suggested certain hitherto unexpected phenomena which
now only await experimental verification."

This experimental investigation which was at once
commenced, proved to be a much more serious under-
taking than had been anticipated, and was not completed
until the end of August, this was not so much on account
of difficulties, although these were considerable, but be-

cause it was found possible to do so much more than had
been expected.

One of the results of the investigation was to show
that a diff'erence of pressure is maintained whenever two
chambers of the same gas are separated by a porous plate,

one face of which is hotter than the other.

With a plate of meerschaum '44 inch thick, one side

of which was something less than 212°, while the other

side was about 50", the difference of pressure was "25 inch

of mercury with air at the atmospheric pressure, and "SB

of an inch with hydrogen at the same pressure.

The existence of this thermal transpiration, al-

though a new phenomenon, is not considered to be the

most important result of this part of the investigation,

for it appeared on comparing the results' obtained with

different plates, and different densities of gas, that there

was a constant relation between the pressures for different

plates at which proportional results were obtained. Thus
comparing a plate of stucco with a plate of meerschaum,
it was found that the ratios of the difference of pressure

to the mean pressure, was the same for both plates so long

as the mean pressure with the meerschaum was six times

greater than with the stucco, and that this law held

although the mean pressures with the meerschaum ranged

from 30 to I "25 inches of mercury. This ratio of the

pressures at which corresponding results were obtained,

was the same whether the gas used were hydrogen or air

;

and for plates of different thickness, and hence it was
clearly shown to depend only on the coarseness of the

plates.

Thus in thermal transpiration we have a phenomenon
of gaseous motion depending on a relation between the

density of the gas and the dimensions of the space

which it is constrained to occupy. The discovery of this

relation between the density of the gases and the coarse-

ness of the plates at which corresponding results of

thermal transpiration were obtained, suggested the possi-

bility of obtaining a like relation for corresponding

results when the gases were forced through the plates

by a difference of pressure. Graham had found that the

relative rates at which different gases transpired through

plates differed very considerably with the coarseness of

the plates and no explanation had been given of the

phenomena. On trying the experiments not only was it

found that with plates of different coarseness correspond-

ing results were obtained whenever the pressures of the

gas have a constant ratio but it was also found that with

the same plates the ratio was the same as in the case of

thermal transpiration.

A successful attempt was then made to verify the

conclusion that the phenomena of the radiometer might

be obtained at higher densities by using smaller vanes.

By suspending fibres of silk and spider lines the repulsive

action of heat was rendered apparent at pressures

ranging up to the pressure of the atmosphere.

These results, as well as the theory from which they

were deduced, have been fully described in a paper, an

abstract of which was read before the Royal Society on

the 6th inst.

As regards transpiration and impulsion, the investiga-

tion appears to be complete ; most, if not all, of the

phenomena previously known have been shown to be

such as must result from the tangential and normal

stresses consequent on a varying condition of a mole-

cularly constituted gas ; while the previously unsuspected
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phenomena to which it was found that a variation in the

condition of gas must gire rise, have been found to

exist.

The results of the investigation lead to certain general

conclusions which lie outside the immediate object for

which it was undertaken ; the most important ^of these

is that gas is not a continuous plenum.
The experimental results considered by themselves

bring to light the dependence of a class of phenomena
on the relations between the density of the gas and the

•dimensions of the objects, owing to the presence of

which the phenomena occur. As long as the density of

the gas is inversely proportional to the coarseness of the
plates, the transpiration results correspond ; and in the

same way, although not so fully investigated, correspond-
ing phenomena of impulsion are obtained as long as the

density of the gas is inversely proportional to the linear

size of the objects exposed to its action ; in fact, the same
correspondence is found with all the phenomena in-

vestigated.

We may examine this result in various ways, but in

whichever way we look at it, it can have but one meaning.
If in a gas we had to do with a continuous plenum, such
that any portion must possess the same properties as the
whole, we should only find the same properties, however
small might be the quantity of gas operated upon. Hence,
in the fact that we find properties of a gas depending on
the size of the space in which it is inclosed, and on the
quantity of gas inclosed in this space, we have proof
that gas is not continuous, or, in other words, that gas
possesses a dimensional structure.

In virtue of their depending on this dimensional
structure, and having afforded a proof thereof, it is

proposed to call the general properties of a gas on which
the phenomena of transpiration and impulsion depend,
the Dimensional Properties of Gas.
Although the results of the dimensional properties of

gas are so minute that it has required our utmost powers
to detect them, it does not follow that the actions which
they reveal are of philosophical importance only ; the
actions only become considerable within extremely small
spaces, but then the work of construction in the animal
and vegetable worlds, and the work of destruction in the
mineral world, are carried on within such spaces. The
varying action of the sun must be to cause alternate
inspiration and expiration, promoting continual change
of air within the interstices of the soil as well as within
the tissue of plants. What may be the effect of such
changes we do not know, but the changes go on ; and we
may fairly assume that, in the processes of nature, the
dimensional properties of gases play no unimportant
part. Osborne Reynolds

OUR ASTRONOMICAL COLUMN
The Binary Star a Centauri.—Dr. Doberck, with

the aid of measures made during the last few years has
calculated elements of a Centauri, which, though given as
only provisional, will doubtless approach nearer to the
true ones than any previously published. They are as
follows :

—

Passage of the peri-astre
Node
Angle between node and peri-astre
Inclination

Excentricity

Semi-axis major
Period of revolution

... 1875-12

... 25° 32'

- 45° 58'

... 79» 24'

.•• 0-5332

... 18"
-45

... 88536 years.

Comparing this orbit with weighted means derived from
Mr. Gill's measures at Ascension in 1877, the following
differences are shown :

—

1877-614
1877-858

Position + 2-32

». - o'39
Distance - 0-23

,. + o-pS

For 1879-5 the elements give position, I73''4'; distance,
3"-47 ; and for i88o"5, position, i85°*2 ; distance, 5"-3o;
the smaller star will be due south of the larger one at the
beginning of 1880, distant 4"*37. The above value for the
semi-axis major, taking the annual parallax of a Centauri,
a mean between the values of Maclear and Moesta, indi-

cates that the mean distance between the component stars

is rather greater that the mean distance of Uranus from
the sun. Frequent measures of a Centauri during the
next {qw years are much to be desired

A New Variable Star in Sagittarius.—The fol-

lowing case appears a singular one, if the star is not
variable to a considerable extent :—On April 28, 1783,
D'Agelet observed a star which he estimated of 4*5m.,
and which is No. 4,627 in Gould's Catalogue. It does
not occur in Piazzi or Lalande, nor in Bode, but it is

found on Harding's Atlas as 6m. It is wanting in the
Uranometries of Argelander and Heis, but the former
observed it three times in his Zones. In Z. 218, July 2,

1849, it is rated 5m. ; in Z. 225, on July 13, only 7m.

;

and in Z. 391, June 30, 185 1, it is 5-6m. The mean posi-

tion for 1850 from Argelander's observations is in R.A.
I7h. 59ni. 6-575.,N.P.D. 107° 10' 9^-9, orreducingto 1880
in R.A. i8h. om. 5ris., N.P.D. 107° 10' 10". It is diffi-

cult to account for such an object having escaped the
notice of other observers, except upon the supposition of
variability

;
perhaps, like some other variables, it is only

conspicuous for a short time. The star foUows 6 Sagit-

tarii 6m. 265., in i'-4 greater N.P.D. It is proper to state

here that Mr. J. E. Gore, in his "Southern Stellar

Objects," p. 104, has a reference to this star amongst
stars possibly variable, but the observations of D'Agelet
and Argelander do not appear to have been known to

him.

New Minor Planet.—No. 193 was discovered by M.
Coggia at Marseilles on March i, not far from the place
of No. 192, detected at Pola by Herr Palisa, in the
previous month.

Intra-Mercurial Bodies.—In a letter addressed to
M. Mouchez, communicated to the Academy of Sciences
at Paris on March 3, Padre Ferrari, Director of the
observatory of the CoUegio Romano, mentions that,

having had occasion to institute researches respecting the
observation of a rapidly-moving spot upon the sun's disk
by De Cuppis on October 2, 1839, ^t the instance of Prof.

Oppolzer, he had met with particulars of a similar ob-
servation by De V'ico in 1837. Reference is made to this

observation in " Memoria intorno ad alcune osservazioni

fatte alia Specola del Collegio Romano, 1838," p. 15, but
the year only is there mentioned. De Cuppis, a friend

and frequently co-operator of De Vico's has, however,
preserved the date in the journal L'Album for 1838, July

7, where the observation is thus described :
" In una

osservazione del 12 luglio, 1837 parve al sullodato astro-

nomo (De V'ico) del Collegio romano veder rinnovato il

fenomeno, in una piccolissima macchia perfettamenta
rotonda e senza traccia della cosi detta penombra, la quale
nel breve spazio di 6 ore trascorse buona parte del disco

solare."

This observation does not occur in Haase' s Collection,

nor is there here more than a reference to the observation
of Decuppis, which is thus given in a note by Arago at

the sitting of the French Academy on December 16,

1839 '•
—" M- Decuppis annonce que le 2 Octobre, en con-

tinuant des observations qu'il faisait sur les taches du
soleil, il a vu une tache noire, parfaitement ronde et k
contours nettement terminus, qui s'avangait sur le disque

de I'astre d'un mouvement propre rapide, de maniere k
ce quelle a du en traverser le diam^tre dans environ six

heures. M. Decuppis pense que les apparences qu'il a
observ^es ne peuvent s'expliquer qu'en admettant I'exist-

ence d'une nouvelle planete."

There are other observations upon record in January
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and July which might apply to the object seen by De
Vico, assuming it to have been an intra-Mercurial planet.

Leverrier did not attempt to discuss these observations,

confining his attention to those made about the equinoxes,

clearly belonging to a diflferent body.

GEOGRAPHICAL NOTES
Some of our contemporaries have been a little pre-

mature in appointing the Earl of Northbrook to the

presidency of the Royal Geographical Society, for at

the time when the announcement was first made his lord-

ship was not even a fellow of the Society. The fact, we
beUeve, is that Lord Northbrook has expressed his

willingness to accept his nomination by the Council, but

there is no hkelihood of any election taking place till the

anniversary meeting on May 26th.

At the meeting of the Geographical Society on Monday
evening Dr. James Stewart, of the Livingstonia Mission,

East Africa, read a paper on the " Second Circumnaviga-

tion of Lake Nyassa." The voyage was undertaken in the

little steamer Jlala in the latter part of 1877. It was
found that Lake Nyassa has hitherto been laid down on
our maps too far to the east, and that its position ought

to be shifted at the north end as much as thirty miles to

the westward. Dr. James Stewart was also fortunate in

discovering two harbours such as were needed for the

safe navigation of the lake ; the one Rombashi inlet or

river on the northern coast, and the other the Kambwe
lagoon a little to the south of it on the west coast. Mr.

James Stevenson afterwards gave a few particulars

respecting the explorations now being carried on by Dr.

Laws and Mr. James Stewart, of the Bengal Civil Service,

in the country on the western side of Lake Nyassa,

The Abb^ Debaize, the leader of the French expedi-

tion to Central Africa, sends to M. Richard Cortambert a

letter, rejoicing at the success of his expedition so far.

He writes from Taboro, in UnyaniM-ezi, and states that

litherto he has been completely successful ; there have

been no desertions, little expenditure, and no misfortunes

of any kind. This good fortune he ascribes to his own
excellent health, to his firm discipline, and his personal

superintendence of all arrangements. He has a very

poor opinion of Miramboa, and thinks the English are

striving hard to become masters in Central Africa

;

indeed he hints that "annexation" is not far off. At
Mpwapwa, where the sole white population are an English

"reverend, a mason, and a carpenter," there are already

four stone houses, *vhile there are English stations in

Ukerewe, Uganda, and at Ujiji.

The Daily News Lisbon correspondent states that the

Portuguese Minister of Marine has informed the Cortes

that he has received a telegram stating that the Portu-

guese African explorer Pinto, who was separated from

his companions at Bihe, has succeeded in traversing

Africa from west to east, having reached the Transvaal.

France and the United States will soon establish a

comparison of the longitude of Paris and Washington by
cable. As is known, these operations lead to a deter-

mination of the velocity of propagation of electric waves.

Commander Perrier and M. Lcewy have recently pub-

lished a volume giving the details of the comparison
between Paris, Marseilles, and Algiers.

Mr. Stanford has just published a very fine stereo-

graphical map of Zululand, with portions of the adjoining

territories. On the bases of what observations there are

as to the physical conformation of the countiy, together

with the pretty fair notions we have of the courses of the

rivers, a good general notion is conveyed of the character

of the surface and its various levels. The map conveys,

moreover, a great amount of information in a clear and
•striking manner, that will be extremely useful to those

who wish to understand the history and bearings of the

Zulu difficulty.

Under the title of "Le Maroc" the current number
of the Tour du Monde contains the commencement of a

translation of M. Edmondo de Amicis' account of his

experiences in Morocco in 1875. The present instalment

deals with Tangier, and is accompanied by several illus-

trations.

We understand that Prof. Geikie, of Edinburgh, >yill

probably deliver a lecture on Geographical Evolution

before the Royal Geographical Society on Monday,
March 24.

The Emperor of Austria has presented Captain von
Oestreicher with the medal for letters and arts {Uteris^ et

artibus) in recognition of his recent highly interesting

geographical work, " Aus femem Osten und Westen."

During last year the following journeys were made by
Russian explorers in Central Asia :—Generals Stolyetofit

and Razgonoff were accompanied during their mission to

Kaboul by several topographers and explorers ; M.
Oshanin has made explorations in Karategin and
Hissar ; M. Matsdefif in Badakshan and Eastern Afghan-

istan ; M. Grod^koff in Western Afghanistan and Herat;

M. Bykoff has explored the Amu darya River from

Kobadian to Khiva ; M. Yavarsky has traversed for the

fourth time the region between Tashkend and Kaboul

;

M. MayefF has visited for the second time the hilly track

between Karshi, Keliff (on Amu darya), Kobadian, and
Hissar ; and, finally, the steamer Samarkand has navi-

gated the Amu, from Petro-Alexandrovsk to Khodja-

Sale.

Under the title of Socidte de Gdographie de I'F.st,

there has been_ founded at Nancy a new geographical-

society.

I

A STUDY IN LOCOMOTION '>^

F the interest of a scientific expositor ought to be

measured by the importance of the subject, I shall

be applauded for my choice. In fact, there are few

questions which touch more closely the very existence ot

man than that of animated motors—those docile helps

whose power or speed he uses at his pleasure, which

enjoy to some extent his intimacy, and accompany him
in his labours and his pleasures. The species of animal

whose co-operation we borrow are numerous, and vary

according to latitude and climate. But whether we
employ the horse, the ass, the camel, or the reindeer,

the, same problem is always presented : to get fromjthe

animal as much work as possible, sparing him, as far as

we can, fatigue and suffering. This identity of stand-

point will much simplify my task, as it will enable me to

confine the study of animated motors to a single species

;

I have chosen the horse as the most interesting type.

Even with this restriction the subject is still very vast,

as all know who are occupied with the different questions

connected therewith. In studying the force of traction

of the horse, and the best methods of utilising it, we
encounter all the problems connected with teams and

the construction of vehicles. But on a subject which

has engaged the attention of humanity for thousands of

years, it seems difficult to find anything new to say.

If in the employment of the horse we consider its speed

and the means of increasing it, the subject does not

appear less exhausted. Since the chariot races, of which

Greek and Roman antiquity were passionately fond, to

our modern horse-races, men hare never ceased to pursue

with a lively interest the problem of rapid locomotion.

What tests and comparisons have not been made to dis-

cover what race has most speed, what other most bottom,

' " Moteurs animus ; Experiences de Physiologie graphique." lLectu:e

by Prof. Marey at the Paris meeting of the French Association, August 29
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V hat crossings, what training give reason to expect still

more speed ?

Lastly, as to what is called the exterior of the horse,

and his varied paces, specialists have for long devoted

themselves to this department. The horseman is trained

to distinguish between these different paces, to correct by
the education of the horse those which seem to him de-

fective, to fix by habit those which give to his mount more
pheasant reactions or a much greater stability. The artist,

in attempting to represent the horse, seeks to transfer his

attitudes more and more faithfully, to express better and
better the force, the suppleness, and the grace of his

motions.
These questions, so complicated, I wish to bring before

you by a new method, and I hope to show you that the

graphic method makes light of difficulties which seem in-

surmountable, discerns what escapes the most attentive

ob3er\'ation ; finally, it expresses clearly to the eyes, and
engra\-es upon the memory the most complicated notions.

The graphic method was almost unknown twenty-five

years ago ; to-day it is wide-spread. Thus, in almost all

countries, recourse is had to the employment of graphic
curves as the best mode of expression to represent clearly

the movement of administrative, industrial and com-
mercial statistics. In all observatories apparatus known
as r^gistering or recording, trace on paper the curves of

variation of the thermometer, the barometer, rain, wind,
and even atmospheric electricity. Physiology utilises

still more largely recording apparatus ; but I shall only
require to show you a very small number of these instru-

ments, those which serve to record forces, rates of speed,
or to note the rhythms and the relations of succession of
v£ry complicated movements.

I. Of the Force of Traction of the Horse, and the best

Means of Utilising //.—When a carriage is badly con-
structed and badly yoked the traveller is jolted, the road
is injured, the horse is fatigued more than is necessary,
and is often wounded by parts of the harness. Science
and industry have long sought to discover these incon-
veniences, to find out their causes in order to get rid of
them. But it is only in our own time that great progress
has been made in this respect. When we complain of

being jolted in a humble cab, we ought to go back in

thought to the time when people knew nothing of the
hanging of carriages. No roughness of the road then
escaped the traveller. A Roman emperor mounted on
his triumphant chariot was, in the midst of his glory, as
ill at ease as the peasant in his cart. Except some im-
provements, such as the use of softer cushions, things
went on thus till the invention of steel springs such as
are now employed, for the leather braces of old-fashioned
carriages still left much to desire.

Does this mean that the present mode of suspending
carriages by four and even eight springs is the final step
of progress ? Certainly not. Our present springs dimi-
nish the force of jolts, transform a sudden shock into a
long vibration ; but the perfect spring ought always to
maintain a constant elastic force, to allow wheels and
axles all the vibrations w^hich the ground demands of
them, without allowing any of these shocks to reach the
carriage itself. The search for this ideal spring has
engaged the attention of one of our most eminent
engineers. M. Marcel Deprezhas found happy solutions
to the problem of perfect suspension ; he will, doubtless
soon apply these in practice.

A good suspension also saves the carriage by suppress-
ing the shocks which put it out of order and destroy it in
a short time. Finally, suspension saves the wheel itseLf.

On this subject let me recall a remarkable experiment of
General Morin. On a high road, in good condition, he
drove a diligence with four horses at the trot, and laden
with ballast instead of passengers. The springs of
the vehicle were raised so that the body rested on the
axles. After the diligence had passed and repassed a

certain number of times, it was found that the road on
which it was running was notably deteriorated. The
springs of the carriage were replaced and the same move-
ments were repeated on another part of the road ; the
marked deterioration was no longer produced. It is thus
clearly proved that a good suspension is favourable to a
good condition of the roads.

But with non-suspended vehicles, in order thus to
shock the passengers, disjoint the carriage, and abuse the
road, force is necessary. It is the horse which must
supply this ; so that, independently of the useful wor.c
which we demand of them, the animal supplies still other
work which gives rise to a multitude of shocks, and has
only injurious effects. The employment of suspending
springs has rendered the double service of suppressing
injurious vibrations and of collecting into a useful form
all the work which they represent.

Is this all "i Do there not remain, even with the best
carriages, other vibrations and other shocks which must
be pursued and destroyed in order to render more perfect

the conditions of traction ? You have all experienced, at

the moment of the sudden start of a carriage, and even
at each stroke of the whip on a living horse, horizontal

shocks which sometimes throw you to the bottom of the
carriage. In a less degree, shocks of the same kind are
produced at each instant of traction, for the speed of the
horse is far from being uniform, and the traces are sub-
jected to alternate tension and slackness. Here are
veritable shocks which use up part of the work of the
horse in giving only hurtful effects which bruise and
contuse the breast of the animal, injuring his muscles,
and, in spite of the padding of the collar, sometimes
wounding him. To prove the disadvantages of this kind
of shocks, some experiments are necessary. I have
borrowed one from Poncelet ; it is easily made, and any
one may repeat it. I attach a weight of 5 icilos to the
extremity of a small string ; taking hold of the free ex-
tremity of this, if I gently raise the weight, you see that
the cord resists the weight of 5 kilos and holds it sus-

pended. But if I attempt to raise the same weight more
rapidly, I bruise my fingers, the cord breaks, and the
weight has not budged. The effort which I have made
has been greater than the preceding, since it has ex-
ceeded the resistance of the cord ; but the duration of
this effort has been too short, and the inertia of the
weight not being overcome, all my exertion has been
expended in injurious work. If, instead of an inexten-
sible cord, I had attached to the weight a cord a little

extensible, the sudden effort of elevation which I made
would have been transformed into an action more pro-
longed, and the weight would have been raised without
breaking the cord and bruising my fingers. To render
the phenomenon more easy of comprehension, I shall

make a new experiment under conditions a little different.

You see on a vertical support (Fig. i) a sort of balance-
beam, which bears on one of its arms a weight of 100
grammes, on the other a weight of 10 grammes sus-

pended at the end of a cord one metre long. Between
these two unequal weights the beam is maintained by a
spring-catch, which prevents it from falling to the side of
the heavier weight, but which, on the other han^,
permits the beam to incline in the opposite direction, if

we bring to bear on the end of the cord an effort greater
than the weight of 100 grammes. But, by letting the
smaller weight fall from a sufficient height, at the moment
when this reaches the end of its course, it will stretch the

cord which holds it, and will develop what is called a vis

viva, capable of raising the weight of 100 grammes to a
certain height ; but this elevation will only take place on
condition that the application of this force does not give

rise to a shock. If the cord which sustains the weight of

100 grammes is inextensible, and if that which bears the
weight of 10 grammes is the same, at the moment of the

fall of the latter, you will hear a snap ; a shock agitates
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the whole apparatus, but the weight of 100 grammes is

not raised.

Now suspend this weight of loo grammes to an india-

rubber cord or an elastic spring, and repeat the experi-
ment. You see each time that the weight falls that the
loo-gramme weight is raised to a certain extent. But
this elevation is effected under peculiar conditions. At
the moment when the weight falls and the cord is

stretched, the balance inclines, stretching the elastic
spring, but the mass of loo grammes does not yet move ; it

is only when this spring is stretched that the mass,
obedient to the prolonged action of this elastic spring,

Fig. I.—Apparatus to show that a vis viva directly applied to the displace-

ment of a mass is lost in a shock, while the same force transmitted by an
elastic medium may perform work.

begins to move and rises, representing a certain amount
of work accomplished.

Thus, the suppression of shock in traction, economises a
certain part of the moving labour ; it is then advantageous
to give to the traces of a carriage a certain elasticity.

One of the most simple methods consists in interposing

between the trace and the carriage an elastic medium.
Here are some of these elastic pieces, which I call tractors.

One of the patterns has been made by M. Tatin ; it is

composed of a spring which is compressed by traction

and deadens the shock. The other is formed of a similar

spring placed in the very inside of the carriage-trace.

If you wish to be convinced of the advantage of this

mode of traction, voke yourself to a hand-barro-v by

Fig. 2.—Iracing ot the dynamog aph for a vehicle drawn by a horse.

means of a rigid leather strap, such as you see used in

the streets of Paris or London, where too often man is

employed to drag burdens, "When you have well noted
the painful shocks which this mode of traction transmits

to the shoulders, place between the strap and the barrow
the elastic tractor and repeat the experiment. After that

no doubt is possible ; the shoulders are no longer bruised

by the shaking of the pavement, and a comfort is expe-

rienced which will evidently be experienced in the same
degree by a horse placed in conditions of elastic traction.

To obviate suffering to men and animals is unfortu-
nately not a motive sufficient to induce everybody to

modify the old system of harnessing. To certain minds
known a.s positive, it is necessary to prove that elastic
traction has economical advantages, and that a horse
thus harnessed is able to draw heavier loads. This fact,
which results from the experiments which you have seen,
requires, to be rigorously proved, the aid of the graphic
method. It is to the genius of Poncelet that we owe the
record of work expended by different motors.
Everybody knows what a dynamometer is, viz., a spring

which, yielding to tractions exerted upon it, is deformed
in proportion to the efforts developed. Let us adapt to a
spring of this kind a pencil which touches a strip of
paper, and let us so arrange things that the movements
of the wheel of a carriage shall impress upon the paper
a motion of translation. While the effort of traction of
the horse will communicate to the spring movements
more or less extended, the progress of the carriage will

-Tracing of the dynamograph for a vehicle drawn with an elastic"

intermediary.
Fig.

draw out the paper, and from these combined movements
will result a curve (Fig. 2), which can be resolved into a
series of ordinates or vertical lines in juxtaposition, ex-

pressing by their unequal heights the series of efforts

resulting from each element of the road traversed. The
sum of these elementary efforts, otherwise the surface of
paper limited in height by the flexures of the curve, will

be the measure of the work expended. If we record in

a comparative manner the work done by the same vehicle
harnessed with rigid traces or supplied with elastic trac-

tors, we see (Figs. 3 and 4) that the area of the curve is

greater, that is, that there has been more work expended,
while rigid traces have been used. In the most favour-
able cases that I have met with, the economy of work by
elastic traction has been 26 per cent.

But, it may be objected, the recording dynamometer
itself constitutes an elastic intermediary which suppresses

Fig. 4.—Tracing of the dynamograph for a hand-barrow drawn by a rigid

trace.

the shocks. But it is not the ordinary dynamometer
which I have used in my experiments, but a special

dynamometer which undergoes under the strongest trac-

tions only an almost insignificant elongation. This
elongation, amplified by certain organs and transmitted

to a distance by a lever fitted with a pen, is recorded in

the form of a wavy curve in conditions referred to above.
To sum up, in the employment of animated motors for

the drawing of burdens, to find out wherever they produce
shocks and vibrations, and to absorb them in elastic

springs which restores to useful work a force that seemed
only to destroy vehicles, tear up the roads, cause the
animals to suffei'—such is the direction in which much
progress has been realised, and much more may still be
realised.

2. Of the Speed, of Animated Motors.—I shall per-
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haps astonish many of you by saying that the speed of a

vehicle is one of the things most miperfectly known. It

is generally believed to be sufficiently expressed by stating

how much way has been made and how much time has

been occupied for that. I have come, you may say, from
the Pont de Sevres to the Madeleine in 41^ minutes ; the

road is well mile-stoned, I possess a good watch ; what
greater precision do you require? Assuredly you have
measured accurately the space traversed and the time
employed, but that constitutes only the expression of a
mean speed resulting from a series of variable speeds, of
accelerations, of retardations, and sometimes of stoppages

I

Fig. s-—Graphic of the progress of trains upon a railway, after Ibry's method.—When we place the figure before us we read finom the left, on the
axU of the ordinates. the series of stations, that is, the divisions to be run over ; the distance between the stations on the papter is proportional to the
kilometric distances which separate them. In the horizontal direction, that is. on the axis of the abscissse, are coimted the divisions oftime in hours,
themselves subdivided into spaces of ten minutes each. The breadth of the taljle is such that the_ twenty fotir hours of the day are represented on it,

commencing at 6 a.m., and ending next day at the same hour. If we wish to express that a train is on a certain point of the Une at a certain hour, we
shall point out its position on the table, opposite the station or any point of the line which it occupies and on the properly chosen diTis:on of time. A
single point of the table satisfies the^e conditions. At successive instants the train will occupy points on the table always different; the series of these
points will give rise to a line which will be descending and oblique from left to right for trains coming from Paris, while it will be ascending and obHque in
the sam e direction for trains going to Paris. The line which corresponds to each of the trains expresses the h >urs of departure and arrival, the relative and
absolute rates of the trains, the instant of passing each of the stations, and the duration of stoppages. In fact, if we consider any particular train, we
see that a train starts fi-om the station at Paris at ii a..m. ; if we fjUow this train in its progress, we find that it has seven stoppages (during which it is

BOt displaced in space, but only in time). These stoppages arc translated by the horizontal direction of the line, opposite the station where they take
place ; the length of this horizontal line measures the duration of the stoppages The line of the train, followed to the end, shows that the arrival
takes place at 6 P.M. ; but, if we reckon the distance on the axis of the onLnates, we see that 512 kilometres have been traversed in eleTcn hours ten
minutes, stoppages included, which g^ves a mean rate of abcut 46 kilometres per hcur.

where time is quite unknown. A rigorous measurement
of rates supposes the road traversed by the vehicle at each
instant ; in other words, the position which it occupies
upon the road. It is thus that physicists have determmed
the accelerated motion of the fall of bodies— Galileo and
Atwood, by means of successive measurements, Poncelet
and Morin by means of that admirable apparatus which
traces by a single stroke the curve of a movement.
This machine is now too well known to need descrif>-

tion ; however, I shall make it work before you in order
to interpret its language and to show how a graphic
curve translates all the phases of a movement. The
parabolic curve traced expresses for each of its points the
position in which the body is found at each of the
instants of its fall ; it thus supplies the most complete
information on the nature of the movement. But if,

knowing only the space run over and the time employed,
we join the two extreme points of departiu-e and arrival by
a straight line, that line, which will express the mean rate
of the fall, will not correspond to any of the rates which
the body has successively possessed.
The expression of movement by a curve has been put

into practice. An engineer named Ibry has devised a
method of representing graphically the progress of trains
upon a railway. This mode of representation, incom-
parably more explicit than the tables of figures of our
railway indicators, has not yet got into the hands of the
public

; and this is to be regretted, for it gives a genuine

interest to a journey, as you may see by inspection of one
of these graphics.

Fig. 6.—Odograph, reduced to one-third of its diameter.

The table which you see (Fig. 5) is prepared by-

engineers according to the regulation progress of trains
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a progress supposed uniform ; we see, in fact, that the

lines of progress are all straight, joining to each other

the two points which express the place and time of de-

parture, the place and time of arrival. It does not then
take into account the real movement of the train, which
is accelerated or retarded under a great number of influ-

ences. The problem which we seek to solve, that of a
graphic expression of the real rate of a vehicle, supposes
that the carriage itself traces the curve of the roads tra-

versed, in function of time. By means of the apparatus
which I present to you, and which I call Odograph (Fig.

=6), a waggon or any kind of carriage traces the curve of its

movement with all its variations.

This apparatus, based on the same principle as the
Poncelet and Morin machine, is composed of a tracing
•style which moves parallel to the generatrix of a revolv-
ing cylinder covered with paper. The movement of the
style follows all the phases of that of the carriage, but

on a very reduced scale, in order that the tracing of a
distance of several myriametres may be contained in the
dimensions of a sheet of paper. As to the movement or

the cylinder, it is uniform, and commanded by clockwork
placed in the interior. In order that the movement of
the style may be proportional to that of the vehicle,
things have been so arranged that each turn of the wheel
causes the style to advance by a small quantity, always
the same. But as a turn of the wheel always corresponds
to the same distance accomplished, the faster the vehicle
travels the more turns will the wheel make in a given
time, and the more movements of progression will the
style undergo. This solidarity between the movements
of the wheel and those of the style is obtained by means
of a small excentric placed on the vane. At each turn
there is produced a pufF of air, which, by a trans nitting

tube, causes a tooth of a wheel of the apparatus to

escape, and the style to advance by a small quantity.

.Kilom.
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slip into our boots a bellows sole, which is connected by
a tube with a portable odograph. Each pace impresses
on the style a small movement, as does each turn of
the wheel of a carriage ; and if the paces be absolutely

equal, we may measure with certainty the distances tra-

velled. In walking on level ground we take steps of

astonishing regularity ; but if the ground rises, the step
gains in length ; in descents, on the contraf}', the steps

are shortened. There may result from this slight errors
in the distances traversed. Notwithstanding this, the
employment of this apparatus will effect a great progress;
it may be substituted with many advantages for the
pedometer, which gives, at the end of a certain time,
only the paces accomplished, without taking count of the
stoppages or the changes of rate.

In short, when we make an experiment on a measured
road, if there are produced variations in the length of the
tracing represented by a kilometre, we conclude there-
from variations in the length of the pace. Such varia-
tions are observed under the influence of the slope of the
country, the nature of the soil, the boots we wear, the
rate of walking, or the weight carried. These studies in
applied physiology have, I believe, a great practical im-
portance, and numerous applications to the inarch of
troops in a campaign.

{To be continued.)

\J WILLIAM KINGDON CLIFFORD
TT was with feelings of the deepest regret that we last
»• week recorded the sad loss the scientific world and
the country at large had sustained by the death, at
the early age of thirty-three, of one of the deepest
thinkers and most brilhant writers this century has
seen. W. K. Clifford was the eldest son of the late Mr.
William Clifford, J. P., of Exeter, and was born on May 4,
1845. Receiving his earlier education at the school of
Mr. Templeton of that city, he proceeded to King's Col-
lege, London. Here he at once gave evidence of his
great powers by obtaining in his first year, 1861,
the Junior Mathematical and Junior Classical Scholar-
ships, as well as the Divinity prize. In the two succeed-
ing years he gained the Classical and MaUiematical
Scholarships of the year, and in addition to the Inglis
Scholarship for English language an extra prize for
the English essay. Even at this time, whilst pursuing
with such success so many branches of study, he sought
a more genial occupation for his active mind in constantly
reading in the college library the higher mathematical
works to which he could obtain access, and towards the
end of his school hfe, as also during his time as an under-
graduate at Cambridge, he took great delight in solving
and propounding problems in the Educational Times.
While still in his eighteenth year the "Analogues of
Pascal's Theorem " was wTitten, and constitutes the first
of his papers recorded in the Royal Society Catalogue.
Passing from his school life, we find him entered at
Trinity College, Cambridge, securing a Foundation
Scholarship, college prizes in each academic vear, and
the English Declamation prize. Early in his 'career at
the University he read such portions of the Tripos sub-
jects as possessed any interest for him, and soon turned
his attention to the study of the original writings of
Sylvester, Cayley, Salmon, and some of the great Con-
tinental masters. In vain did his private tutor, the Rev.
Percival Frost, who always had the highest admiration for
him, and was anxious that he should attain his proper
place in the Mathematical Tripos, urge him to devote
a little more attention to examination subjects ; his mind
could tolerate no such restraint ; nothing but the fresh
and original thoughts of the greatest mathematical
writers could satisfy his wants

His neglect of the examination subjects was such that

it is said he only once wrote out a paper of bookwork
questions, and that under the impression that he was
solving problems ; many also, well qualified to judge, were
agreeably surprised when he obtained the position of
second Wrangler in the Mathematical Tripos of 1867,
while his success in obtaining the second Smith's prize

was doubtless anticipated from the wider scope for his

talents afforded by that examination. During this period
the course of his future work is clearly seen ; divinity and
classics, at one time so ardently studied, are laid aside,and
the writings of the great philosophers divide his attention
with the study of higher geometry. One of his longest
and most fully worked out papers, "Analytical Metrics,"'

pubUshed subsequently in the Quarterly Journal of
Mathematics, was written at this time, 1864.

Of the circle of intimate friends Clifford formed at this

time, nothing need here be said ; two or three have gone
before him, the remainder have watched with the deepest
interest and pleasure his widening reputation and growing
influence, and are now left with a blank no one can fill,

and all bear in affectionate remembrance his ready sym-
pathy, delicate sense of humour, and sweetness of disposi-

tion. His success in the Trinity Declamation prize, and his

popularity in the debates at the Cambridge Union Society,

showed him to be a speaker of no common order, but it

was not until he delivered his first Friday evening lecture

at the Royal Institution of London, the year after he took
his degree, and subsequently at the Sunday Lecture
Society, that crowded audiences bore testimony to his

extraordinary power of lucid exposition. The Royal In-
stitution lecture, " On some of the Conditions of Mental
Development," delivered March 6, 1867, was the first

time he addressed a large public audience, which included
many of the leading thinkers of the time, and from that
day he took a recognised position amongst them. A
short extract from this lecture reflects the habit of his
mind on leaving the University, and indicates plainly

that the course of study pursued while an undergraduate,
probably by many thought misguided, was, in reality, the
expression of a deep inward conviction. Speaking of the
mind, he says, " still less must it tremble before the con-
ventionalism of one age, when its mission may be to
form the whole life of the age succeeding. No amount of
erudition, or technical skill, or critical power, can absolve
the mind from the necessity of creating, if it would grow.
.... The first condition of mental development, then,
is that the attitude of the mind should be creative, rather
than acquisitive;" and again, "It is quite possible for
conventional rules of action, and conventional habits erf"

thought to get such power that progress is impossible."
Two other Friday evening lectures were gfiven later by
Clifford, on "Theories of the Physical Forces," Feb. 18,

1870; and on " Babbage's Calculating Machines," May
24, 1872 ; in the latter case no pains were spared by him
to thoroughly master all the mechanical details of those
intricate machines, and for years afterAvards he would
occasionally discuss schemes for the completion of the
anal>i:ical engine. In public lecturing his greatest success
was probably the evening lecture at the meeting of the
British Association at Brighton, August, 1872, " On the
Aims and Instruments of Scientific Thought." Through-
out this lecture the key-note of so much of Clifford's most
powerful writing can readily be detected, as may be
shown by a short extract :

—" If you wiU allow me to

define a reasonable question as one which is asked in

terms of ideas justified by previous experience, without
itself contradicting that experience, then we may say as

the result of our investigation, that to every reasonable

question there is an intelligible answer, which either we
or posterity may know. ... By scientific thought we
mean the application of past experience t o new circum-

stances, by means of an observed order of events. . . .

Remember then that it (scientific thought) is the guide of

action ; that the truth which it arrives at is not that which
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we can ideally contemplate without error, but that which
we may act upon without fear ; and you cannot fail to see

that scientific thought is not an accompaniment or condi-

tion of human progress, but human progress itself."

Several lectures delivered at St. George's Hall for the

Sunday Lecture Society, such as those on " Ether,"
"Atoms," the "Sun's Place in the Universe," were all

characterised by his extraordinary power of explaining
some of the most difficult physical conceptions to a
popular audience, and were invariably listened to with
the greatest attention and pleasure. In his numerous
contributions to the Fortnightly, Contemporary, and Ni7ie-

teenth Century Reviews^ his outspoken earnestness of

purpose plainly showed the conscientious conviction of

the writer, and riveted the attention of his readers even
where they failed to convince. As many years secretary

and afterwards a vice-president of the Mathematical and
Physical Section of the British Association, he read
many short original papers on mathematical subjects at

the meetings, but it is to be regretted that no record of

most of these remains. In the last few months of his

active work, Clifford published the first part of a text-

book he had long contemplated, entitled the " Elements
of Dynamic." Bursting the bonds of the old method of
treatment of the subject by the cumbrous rectangular
coordinates, which had been so uncongenial to him in his

college days, he draws the student lightly and softly into

the toils of quaternions, thus almost imperceptibly intro-

ducing this simple and powerful method of analysis ; sad
it is indeed that his failing health did not allow him to

complete this work which would have long remained as a
valuable record of his method of teaching. Soon after

taking his degree he was elected to a fellowship at Trinity
College, and filled the post of assistant-tutor until his

election to the chair of Applied Mathematics and Me-
chanics at University College, London, in August, 1871,
which he held until his death. He was elected a Fellow
of the Royal Society, June, 1874.

A critical examination of the value of his mathe-
matical labours cannot be attempted ; few, indeed, could
do justice to them ; but it is to be hoped that it 'may
not long remain undone. All that can be said in con-
cluding this brief sketch of his short and brilliant life

is to give expression to the regret so widely felt that it

was so prematurely cut off. He was—some of his friends

may think unfortunately—most generally known for his

philosophical and polemical writings. That his fame will

rest on no such narrow basis, the following list of papers
from the Royal Society Catalogue abundantly testifies :

—

1. "Analogues of Pascal's Theorem " (January, 1863),
Q,uart. Journ. Math., vi. 1863, p. 216,

2. "Jacobians and Polar Opposites," Messenger Math.,
ii. 1864, p. 229.

3. " Analytical Metrics," August 30, 1864, Quart. Joiirn.

Math., vii. 1866, p. 54; viii. 1867, pp. 16, 119.

4. "On the Principal Axes of a Rigid Body," Mes-
senger Math., iv, 1868, p. 78.

5. " On the Theory of Distance," Brit. Assoc. Report,

1869, p. 9.

6. "On the General Theory of Anharmonics," Lond.
Math. Soc, ii. 1869, p. 3.

7. "On a Generalisation of the Theory of Polars"
<i868), Lond. Math. Soc, ii. 1869, p. 116.

8. "On some of the Conditions of Mental Develop-
ment" (1868), Roy. Inst., v. 1869, p. 311.

9. "On Syzygetic Relations among the Powers of

Linear Quantics" (1869), Lond. Math. Soc, iii. 1869-71,

p. 9.

10. "On a Case of Evaporation in the Order of a
Resultant" (1870), Lond. Math. Soc, iii. p. 80.

11. "On a Cononical Form of Spherical Harmonics,"
Brit. Assoc. Report, 1871, p. 10.

12. "Synthetic Proof of Miquel's Theorem," Mes-
senger Math., v. 1871, p. 124.

13. " On a Theorem Relating to Polyhedra Analogous
to Mr. Cotterill's Theorem on Plane Polygons" (1872),
Lond. Math. Soc, iv. 1871, p. 178.

14. " Geometry on an Ellipsoid " (l872X^ Lond. Math.
Soc, iv. 1871, p. 215.

15. "Preliminary Sketch of Biquaternions," Lond.
Math. Soc, iv. 1873, p. 381.

16. "On Mr. Spottiswoode' s Contact Problems," Roy.
Soc. Proc, xxi. 1873, p. 425.

17. " Graphic Representation of the Harmonic Com-
ponents of a Periodic Motion" (1873), Messenger Math.,
iii. 1874, p. 153.

DAVID PAGE
FEW names have been more familiar to general readers

in geology than that of this practised writer. Born
in Fife, his early years were spent in literary work of an
unambitious kind. Among other occupations he edited

for a time a newspaper in his native county. There used

to be a story told of his having temporarily edited also

the opposition paper during its editor's absence, and
having carried on a most lively warfare in the rival pages.

Whether well-founded or not, the story shows the estima-

tion in which he was held as a facile writer. He after-

wards entered into the employment of Messrs. W. and R.

Chambers, and for some years took an active part in the

preparation of their comprehensive series of educational

publications. It was while in this capacity that he wrote

his first introductory text-book of geology—a little volume
which had a large sale and proved singularly useful in

diffusing an elementary knowledge of the science. It was
also during Page's connection with the Messrs. Chambers
that the celebrated " Vestiges of the Natural History of

the Creation " appeared anonymously. Looking back upon
this now half-forgotten and superseded volume, it is hardly

credible that it should have excited such keen feeling and
passionate controversy. Having been the production of

more pens than one, it was never formally owned by any

one of its several authors. Robert Chambers was always

credited with the lion's share of it, but there can be

little doubt that he had powerful assistance from Page.

Quitting the service of Messrs. Chambers, Mr. Page
embarked on a career of successful authorship. He re-

wrote his " Introductory Text-Book of Geology," and
prepared an Advanced Text-Book on the same
science. He likewise published manuals on Physical

Geography, and from time to time issued various popular

works on geological subjects. These were always well

written. He had little original power as an observer,

though some of his work, particularly among the crus-

taceans and fishes of the Upper Silurian and Lower Old
Red Sandstones, shows considerable acumen, and raises a

surprise that he should not hare done more in that de-

partment. His great merit—and it is one which pro-

fessed students in science, immersed in their own original

inquiries, are apt to overlook and undervalue—was that

he had the power of seizing on the leading features of

scientific progress and discovery, and presenting them
clearly and vividly before non-scientific readers. He has

done good service in widening the circle of sympathy

with research, Jand for this chiefly he deserves to be

gratefully remembered by geologists. On the establish-

ment of the Newcastle College of Physical Science, in

connection with Durham University, he was chosen to

lecture on geology. He had already, however, had pre-

monitions of the paralytic affection which has at last

proved fatal. He was eventually relieved of the duties

of practically instructing his students in the field, this

part of the work of the college being undertaken by Mr.

Lebour. His failing health has for several years pre-

vented him from appearing at the meetings of the British

Association and elsewhere, as was his wont. He has at

last been removed from among us in his sixty-fifth year.
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NOTES
Fifty-three candidates for the Fellowship are "up" at the

Royal Society,

The sum proposed in the Civil Service Estimates to be spent

on the main fabric of the new Natural History Museum at South

Kensington during the next financial year is 47,476/., being the

balance of a simi of 409,466/., the "revise estimate" of the

total cost of the erection of the building. It is also proposed to

spend 20,000/, on "internal fittings," From the reply lately

given in the House of Commons to Lord Arthur Russell, it

seems that the Botanical and Mineralogical Departments will

be transferred into the new buildinTf before the close of the year.

At a meeting on March 7 at Cambridge of the general com-

mittee of the Darwin Memorial Fund, to decide whether the

memorial should assume the form of a bust or a picture, and to

select either the sculptor or painter willing to execute such

memorial, it was stated that the funds promised amounted to

over 400/., which sum would be sufficient to procure either a

bust or a picture. After some discussion it was resolved by a

large majority that the memorial should take the form of a

picture, and Mr. W. M, Richmond was selected as the artist to

execute the same.

We are informed that the committee appointed to receive

subscriptions for presenting a bust of Mr, Wm. Spottis\voode,

P.R,S., to the Royal Institution, as a testimonial of his valuable

services as its treasurer and secretary successively, have engaged

Mr. Richard Belt as the sculptor.

Since Parliament reassembled the finest example of practical

telegraphy that has probably ever been witnessed has been going

on between London and Ireland. Two news wires have been

worked siuiidtaneously and continuously between London,

Dublin, Cork, Belfast, and Londonderry at the unprecedented

speed of 130 words per minute. The Post Office authorities

have recently been making very great improvements in their fast

speed apparatus. The forthcoming International Conference

and the success of the American quadruplex system are probably

stirring them up to maintain their pre-eminence in this field,

England cannot run second to any nation in telegraphy.

We are greatly disappointed and much surprised to learn that

the application of the Scottish Meteorological Society for assist-

ance to establish an observatory on Ben Nevis has been rejected

both by the Meteorological Council, with its yearly 15,000/.,

and the Government Grant Committee, with its 5,000/. The
former had other matters to attend to, the latter handed the

application over to the Council of the Royal Society, labelled

"highly commendable." We have recently shown our readers

with what heartiness and cosmopolitanism such nationally bene-
ficial undertakings are managed in France ; yet in this disgrace-

fully wealthy countrj-, with 15,000/. a year expressly devoted to

meteorofogy, a plan of promoting meteorological research that

would lead to results of the highest consequence must collapse

for want of a paltry 500/. to start it. It would be a shame if so

really national an enterprise were to depend entirely on private

subscription.

Mr. Moncure Conway proposes to hold a "Memorial
Service" on the late Prof. W. K. Clifford at South Place
Chapel, Finsbury, on Sunday morning next. After the service,

Mr. Conway will deliver a discourse, taking Prof, Clifford for
his subject.

It is stated that the Botanical Exchange Club will have to be
dissolved after the next distribution, in consequence of the diffi-

culty of finding any one with the requisite critical knowledge of
British plants and the leisure to enable him to perform the duties

of curator. The club has been of great ser\'ice in furnishing a

meditmi of intercommunication between British botanists ; and
the annual reports of the curator have frequently been essays of

considerable value. It is greatly to be lamented that one restilt

of the increasing attention paid by botanists to the physiological

side of the science should be the discontinuance of so useful an
institution.

At the annual meeting of the' Geological Society, the

Wollaston gold medal was awarded to Prof. Bernard Studer,

"the father of Swiss geology ;
" the Murchison medal to Prof

M'Coy, of Melbourne ; the Lyell medal to Prof. E. Hebert, of

Paris : the Bigsly medal to Prof. E. D. Cope, of Philadelphia.;

the balance of the Wollaston Donation Fund to Mr. Samuel
Allpart ; the proceeds of the Murchison Geological Fund to Mr.

J, W. Kirkby ; a moiety of the balance of the proceeds of the

Lyell Fund to Prof. AUeyne Nicholson, and the other moiety to

Dr. Henry Woodward, F.R.S.

It is stated that Capt. Sir George Nares, K.C.B., has been

appointed to be the chief of the Harbotir and Marine Department

of the Board of Trade, in succession to Rear-Admiral Bedford.

Sir G. Nares is now in command of Her Majesty's ship Alert,

which is on a scientific cruise in the Straits of Magellan. Capt.

J. F. L. P. Maclear has been appointed to the Alert.

A committee has been organised to obtain subscriptions for

erecting a statue to Nicephore Niepce, the inventor of photo-

graphy. A circular has been published and wUl be sent to all

scientific societies over the world.

The movement for the propagation of electric lighting in Paris

has not abated. A new paper entitled La Lumih'e electrique

will be started in a few days vmder the editorship of M. de Parville.

M. Regnier, the inventor of a lamp working by contact will begin

experiments at Breguet's workshop. M. Ducretet is busy w ith his

new lamp with a floating positive-carbon in mercury, and the Alli-

ance Company will try Werdermann's on a large scale. The gas

company and Jablochkoff are preparing to illuminate the spaces

which have been allotted to them. Although the scientific

question may be considered settled except under improved elec-

trical conditions the Paris electricians are sanguine that the final

verdict will not be given against the electric light.

The experiments with the electric light recently made in the

reading-room of the British Museum have satisfied the trustees

of its applicability for the purposes of the room as far as the

amount and distribution of light are concerned, although the full

number of lamps was not employed. On three occasions the

hght was turned on at dusk, in order to enable readers to

continue their studies without interruption for another hour. As
far as could be ascertained they were enabled to work by it

without difficulty, even at the tables where the light was weakest

The experiments are discontinued for the present, but a further

trial of the light will probably be made some months hence,

with the view to utilise it on dark days, and for extending the

hours for using the reading-room in the winter.

The Report by the Regius Keeper of the Edinburgh Botanic

Garden for 1878 complains of the want of accommodation in

various ways, and of the insufficiency of the present grant.

These complaints are not now made for the first time, and we
trust they will meet with speedy attention in the proper quarter.

Recent explorations of the lake-dwellings of the Lake of

Geneva prove that they were destroyed by fire during a spring,

when the w^aters of the lake stood at the same level as now, A
layer of charcoal from the burnt dwellings is to be found along

the whole coast, beneath a layer of sand and gravel.

Remains of lake dwellings of the highest scientific interest

have been discovered by members of the Donaueschingen His-

torical Society under the guidance of Dr. B. Spuren. The
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\dwellings are situated in the so-called Pfohrener Ried, near

Donaueschingen. Numerous objects have been brought to light,

such as remains of textures, and implements dating from the

stone, bronze, and iron ages.

In tlie present year the eifhteen centuries will be complete,

which have elapsed since Pompeii, Herculaneum, and some
neighbouring cities were destroyed by a rain of ashes and torrents

of lava from Mount Vesuvius. The directors of the excavations

at Pompeii intend to commemorate the event in a scientific

manner in November next, and have issued invitations to the

most eminent Italian archaeologists to participate in the cele-

bration.

During the night of January 7-8, an earthquake was felt

at Alaghir, Caucasus ; it consisted of five shocks which
had a direction from north to south. An earthquake visited

Laibach on February 12. Two severe shocks were felt

at 2.42 P.M. within about three or four seconds. The phe-

nomenon was observed in the whole of Camiola and Lower
Styria, also in some part of Carinthia and at Trieste. The
direction of the undulations was from south to north, and they

were preceded by loud subterranean noise ; their duration was
about five seconds. It is remarkable that this earthquake was
observed in Southern Austria on the same day, as one of the

Teplitz sources ceased to flow. On February 14, at 2.45 p.m.,

more shocks were observed at Laibach and Krainburg, but they

were extremely weak. Subterranean shocks were also felt at

Riva on the Lake of Garda on February 14, as well as at Bischof-

slaak in Camiola on February 16.

A REMARKABLE phenomenon is reported from Neufchatel.

On February 10 the Lake of Neufchatel suddenly assumed a

motion like the sea with its tide.«, only with the difference that

the rise and fall of the water succeeded each other in much
shorter intervals. The phenomenon began at noon and lasted

until 2 P.M. Boys who were playing on the shore were so

suddenly surprised by the rising lake that they were up to their

knees in water before they had time to escape. In the evening

there was a violent thunderstorm, which also visited Berne at

the same time.

Roman antiquities have been recently discovered in the open

space in front of the Votive Church at Vienna. The space is in

course of transformation into a public garden. Among the

objects found are some rare coins, toga clasps, urns, as well as

the remains of tombs and of a bath.

In the basin of the Teplitz Stadtbad, the recent stoppage of

which has caused so much alarm in the charming Austrian

watering-place, Roman coins and antiquities have been found.

On one of the coins a female bust is represented with the circum-

scription "Sabina Augusta" (wife of the Emperor Hadrian,

a.d. 1 1
7- 138). The source must therefore have been well known

to the Romans, and it is quite possible that even before the year

762, when it is first mentioned in Bohemian history, it may have

temporarily ceased to flow. Besides the Roman coins, Bohemian

and German coins (up to the year 1740) were discovered.

The China Overland Trade Report mentions that a scheme is

about to be carried out for establishing a woollen manufactory

at Lanchow-fu, in North-Western China. Though Kansuh, the

province of which it is the capital, is not populous, the locality

has been chosen on account of raw material being plentiful in

the neighboiu^hood. Machinery is said to have been already

shipped from Europe, and two German gentlemen have been

engaged to superintend the preliminary operations and to start

the enterprise.

At the iai>t meeting of the St. Petersburg Society of Russian

Naturalists, IvI, Grimm made a very interesting communication

on the crustaceans of the Caspian Sea. The crustacean fauna of

that sea has some likeness with the faunas of Lakes Baikal and
Titikaki, especially as to the richness of both in amphipcds,
and as to the nearly total want of decapods. But the likeness

is closer with the faunas of the European lakes, as well as with

the faunas of the Black Sea, and yet more, with- the Arctic

Ocean and Lake Aral. Altogether, the study of the Caspian
crustaceans proves that at a recent epoch the Caspian Sea was
in connection with these lakes and seas, and that the connection

of the Caspian with the Arctic Ocean and Lake Aral

continued until a more recent period than the connection with

the Black Sea.

At the same meeting Prof. . Bogdanoff proposed to the

Society to undertake the publication of a work comprising all

trustworthy data about the ornithology of the northern parts of

Russia in Europe. The proposal met with great approval,

and a commission consisting of MM. Bogdanoff, Polyakoff,

Pleske, and Keppen, was appointed for the preparation of the

said work.

At the last meeting of the Paris Geographical Society, a

communication was read by M. Sconzac, a French officer,

belonging to the Chinese service on the origin and propagation

of the Russian plague. The lecturer contended that this epi-

demic originated in the province of Yunan, and was carried by

travellers via Mesopotamia, The lecture will be published in

extenso in the Society's Btdletin.

A VERY satisfactoiy report was presented at the recent annual

meeting of the Royal Microscopical Society, which has now been

in existence forty years. The members number 437, and the

funds are in a flourishing state.

Vol. VII., part i, of the Proceedings of the Yorkshire Geologi-

cal and Polytechnic Society contains a number of important

papers on local geology, and one or two of more general

interest.

In the just issued number of the Proceedings of the Geologists'

Association is the continuation of Mr. W. H. Huddleston's

valuable paper on the Yorkshire oolites, while Prof. Bonney

contributes some interesting obsers'ations on the igneous rocks o^

Arthur's^Seat.

M. Ferry, the new French Minister of Public Instruction, has

visited the Sorbonne, the School of Medicine, and other build-

ings devoted to science, for the purpose of deciding what repairs

must be done immediately.

The Swiss Paloeontological Society has just published the

fifth volume of its Abhandlungen, which contains several valu-

able papers. Prof. Rutimeyer gives the conclusion of his most

interesting researches into the deer of the tertiary period. Prof.

P. de Loriol continues his researches into the Swiss fossil crinoids,

and gives the conclusion of a very valuable monograph on the

fossils of the Baden formation, a subdivision of the recent Jura

formation. Dr. Wiedenheim publishes for the first time a com-

plete description of the Labyrinlodon riitimeyeri, discovered in

1864 in the sandstone of Rieben, at Basel, and M. J. Bachmann

describes the fossil eggs from the neighljourhood of Lucerne.

Twenty-five fine coloured plates illustrate the papers. The

Society was founded in 1874, with statutes and aims much like

tho;e of the British Palseontological Society, especially for the

study of Swiss paleontology ; and the five volumes already

published by the Society contain a great diversity of very

valuable papers by Professors Rutimeyer, in Basel, De Loriol,

in Geneva, and Renevier, in Lauranne.

The Swiss meteorological stations have adopted a system of

weather warnings. All the territory of Switzerland will be

divided for that purpose into eight regions, each of which wiU

have its central station. Theinforniation on the state of weather
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in Europe, received at these stations, will be graphically re-

jiresented on maps, and these maps w ill be exhibited between

four and five P.M. at a central point of the town, under glass,

fur public use. Besides there will be given a prognostic of

V eather for the following day ; and this information will be sent

to each commune and person w ho will pay monthly the sum of

15 francs. This system is already introduced in Zurich and

Eeme, and the prognostics are correct in eight cases out of ten.

We have received from Mr. Downing, of Whiskin Street, a

neat little cabinet of twenty specimens of rocks, fossib, and
minerals to illustrate Geikie's Geology Primer. Considering the

number and quality of the specimens, and their suitability for

the purpose, the cabinet is a wonder of cheapness, and ought to

have a wide sale.

In view of the apparently insurmountable difficulties which
attend the completion of the New National Opera House on the

Victoria Embankment, the Globe understands that all the agents-

general for the different colonies have entered into negotiations

for the purpose of securing this site for the proposed Colonial

Museum.

Interesting correspondence has appeared in the British

Guiana' ^(Ty^/ Gazette, we learn from the Colonies andIndia, rela-

tive to the qualities assigned to the fruit of the papau-tree. It

has been recently asserted, in an article in the Pharmaceutical

yournal, " that the most interesting property attributed to it is

the power of its juice to render bad flesh tender." Mr. Monro,
of Georgetown, furnishes certain facts which he says are com-
monly known to the natives of British Guiana relative to this

fruit A horse tied near one of these trees rapidly loses health,

and a stud horse becomes useless. Any pressure on the body of

the animal leaves an inelastic indentation. The sap of the tree will

soften steel, and before the process of tempering was known in

the Colony, the blacksmiths used to drive their brittle chisels and
]>lane vices into the wood, leaving them there for a day c r two

;

and tough meat wrapped in the leaf for only a few minutes
becomes tender, and the same thing happens if it be suspended
against the tree itself. The seed of the ripe fruit is an excellent

vermifuge, and children have a great partiality for it

In a recent paper in the journal de Physique complementary
of the theory of dew, M. Jamin points out that moist surfaces

are subject to two superposed causes of cooling, one radiation

(like dry substances), the other evaporation. The difference

between the two actions is that the former persists at every tern-

perature, while the latter, at first considerable, decreases and
becomes nil when saturation is reached (it does not produce dew,
but contributes to prepare and accelerate it, for it renders the

air both moister and colder). The quantity of heat borrowed
from the air by evaporation is very considerable : I gramme of
eraporated water lowers about one degree the temperature of

2.553 grammes of air (or nearly two square metres' volume).

Thus is explained how moist bodies, like plants, especially

herbaceous, are cooled much more quickly than dry bodies.

The dew forms on them more quickly ; once it has commenced
it continues by the sole effect of radiation. In driving rapidly
down from a plateau into a valley one is often struck with the
sudden cold. This cold is probably the effect of more rapid

evaporation from the herbs, aquatic plants, and all moist surfaces

of the valley. Other facts illustrate the double effect of radia-

tion and evaporation, e.g., the danger of plants in early spring
after being moistened by a shower, and the well-known mode of

nunufacture of ice in Bengal. The role of dew is that of
moderating and sometimes arresting the nocturnal cooling, and
preserving plants from the early frost.

An interesting lecture on certain enigmatical phenomena of
astronomy has been recently delivered by M. Houzeau before

the Belgian Academy of Sciences, of which he is president.

The points he takes up are, the apparent enlargement of heavenly

bodies near the horizon (not adequately explained by a weakening

of the rays, or interposition of terrestrial objects) ; the supposed

satellite of Venus, observed seven times in 119 years, by eminent

astronomers, but quite imobserved during the 1 14 years since ;

the phenomena connected with Biela's comet ; the effects of the

earth encountering a comet (may such a thing occur? has it

occurred ?) ; and the zodiacal light The lecture appears in the

Academy's Bulletin (No. 12 of 1 878).

We have on our table the following books :—" Text-Book
of the Steam Engine," T. M. Goodeve (Crosby, Lockwood, and
Co.) ; "The Aborigines of Victoria," 2 vols., R. Brough Smith

(Triibner) ;
" Report of the British Association for the Advance-

ment of Science, 1878," Dublin (Murray) ;
" The Circle and

Straight Line," John Harris (Werthei-ner, Lea, and Co.)

;

"Moore's Columbarium," reprinted by W. B. Tegetmeier

{Field Office) ;
" Practical Treatise on the Manufacture of

Sulphuric Acid," A. G. and C. G. Lock (Sampson Low and

Co.) ;
" Atlas of Histology," Part i., E. Klein and E. N.

Smith (Smith, Elder, and Co.) ;
" Geologische Uebersichtskarte

des T rolisch-Venetianischen Hochlandes zwischen Etsch und
Piave," 6 Maps, Dr. Edmund Mojsisovics, (Vienna : A.
Holden) ; "Die 'Dolomit-Riffe, von Sudtirol und Venetien,"

Heft i. to vi., E. V. Mojsisovics (Vienna : Alf. Holden) ;

"Meteorological Obser\'ations made at the Adelaide Observa-

tory, years 1876 and 1877," Ch. Todd; "Journey through

Khorassan," 2 vols. Col. C. M. M'Gregor (Allen and Co.);
" Lakes and Mountains of Africa,"

J.
F. Elton (Murray)

;

"On the Annelida Chretopoda of the Virginian Coast," H. E.

Webster; " Fecondation des Fleurs," E. and G. Gevaert (G.

Mayolez).

The additions to the Zoological Society's Gardens during the

past week include three Japanese Deer {Cervus sika) firom Japan,

presented by the Viscount Powerscourt, F.Z.S. ; a Syrian Bear

(Ursus sj'riacus) from West Asia, presented by Dr.
J, Huntley;

a Green Monkey {Cercopithecus callitrichus) from West Africa,

presented by Miss E. A. B. Payton ; a Pig-tailed Monkey
{Macacus nemestrinus) from Java, presented by Mrs. J. E.

Fenton ; a Coati (N'asua iiasica), an Acouchy (Dasyprocla

acotichy) from British Guiana, two Mountain Finches (Ftingilla

montifringilla), British Isles, purchased.

SCIENCE IN RUSSIA
AXTE take from the just issued Annual Report of the St.

Petersburg Academy of Sciences for 1878, the following
information as to the work done by the Academy during the
year in the mathematical and physical sciences.

Prof. Chebysheff has continued his researches into the proper-
ties of parallelograms which consist of three elements, and are
symmetrical with respect to one axis, these researches already
having led him to important results ; among them we notice his

general formula for determining what are the simplest combined
systems which, when set in motion, give a straight line.

Prof. Minding has published two papers, one of which is an
important addition to his former researches on curves.

The Pulkova Observatory has published the ninth volume of
its Memoirs, which contains the micrometrical measvu"ements of
double stars by Prof. O. Struve, during forty consecutive years.

The value of these very numerous and precise measiu-ements is

much increased by the circumstance that they were made during
so long a period by the same person, with the same instruments,

and on the same methods ; the comparison of M. Struve's obser\-a-

tions with those of several known astronomers affords a means
of reducing all of them to one system.

The transit of Mercury was observed at Pulkova with fourteen

telescopes. It is worthy of notice that the observations proved
that Mercury does not have such a dense atmosphere as that

discovered around Venus.
The interesting researches of the late Prof. Asten into the
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motion of the comet of Encke were already well prized by all

men of science. The Memoirs of the Academy contain this year

a new work by Prof. Asten, on all the appearances of that

comet from 1819 to 1875. M. Asten has published also new
ephemerides of the comet for this year, and their precision was
already proved by the numerous observations made in the southern

hemisphere. Unhappily he could not see this brilliant confirma-

tion of his researches, death having taken him from the ranks of

men of science.

Prof. Bredikhine was engaged in very interesting researches

into the tails of comets, and he established that there are three

quite different kinds of tails, according \0 the different relations

between the attractive and the dispersive force of the s un, which
last is modified by the different properties of the particles of

which the tail is formed. Spectral analysis will probably
confirm this hypothesis.

As to spectral analysis in its application to heavenly bodies,

the report states that it is not based, as yet, on sufficiently

positive data, and that to elaborate these data with the accuracy
usual to other astronomical observations, is the special aim of the

astro -physical department of the Pulkova Observatory. Thus
M. Hasselberg has published two works, one of which reduces
the observations of Kirchhoff to wave-lengths, and the other
deals with a precise description of the spectra of absorption of

NOj, and bromine. The same author has recently proved that

the displacement of spectral lines does not depend upon the
density of the gas.

Observations on the variations of luminosity of stars were
pursued by M. Lindemann, who has added 42 other stars to

the 280 variable stars, included in the catalogue of M. Sjolerup.

Prof. Savitch has made observations on oppositions of planets

and on the transit of Mercury. He has also read at the Academy
a paper on corrections on the pendulum of Repsold. Finally,

we notice the observations of M. Njuren on earthquakes, as

noticed by vibration of the sensitive levels of astronomical
instruments.

In physical science the report begins with the work of the
Central Physical Observatory at St. Petersburg. The Director
of the Observatory, Prof. Wild, has a memoir on the determina-
tion of the real temperature of the air by a thermometer, and on
the precautions to be taken for avoiding various secondary influ-

ences on the instrument, especially those of radiation. Thermo-
meters which allow the determination of the temperature of the

air with a precision of one-tenth of degree, have already been
introduced into Russian meteorological stations. Besides, Prof.

Wild has proposed very satisfactory improvements in the siphon
barometer which allow easily the transportation of the barometer
dismounted, without changing its error, and thus afford a means
for comparing with great accuracy the normal barometers of

different stations. After having given, during the preceding
years, special attention to terrestrial magnetism, the Central

Physical Observatory has occupied itself with atmospheric
pressiu-e, and Capt. Rykatcheff has published a paper on the

diurnal changes of barometrical pressure, based on the observa-

tions of eleven Russian and twenty- four foreign stations. The
theory for explaining the diurnal changes of pressure, proposed
by M. Rykatcheff, seems to be more probable than that of Dove,
usually accepted until now. Among other meteorological

papers, published by the Academy, there are worthy of notice

those by Prof. Lenz, on the Galvanic Resistance of Solutions of

Salts of Kalium, Natrium, and Ammonium ; by Capt. Rykat-
cheff, on Winds on the Baltic ; by M. Dorandt, on Anemo-
meters ; by M. Hellmann, on the Comparison of the Normal
Barometers at St. Petersburg, Helsingfors, Dorpat, Stockholm,
and Upsala; and by M. Stelling, on the Intensity of Day-Light
at St Petersburg.
In chemistry Prof. Menshutkin has continued his researches

on the Influence of the Isomerism of Alcohols and Acids on the

Formation of Compound Ethers ; and the Report notices among
the chemical papers which have appeared in the publications of

the Academy, those by Mrs. Lermantoff, on the Influence of

the Tertiary Sodic Butyl on Isobutylene, and by M. Paoloff and
Jawein, on Organic Chemistry.

In geology the year 1878 is marked by the appearance of the

most important work, by Prof. Frederick Schmidt, on Silurian

Trilobites of the Eastern Coasts of the Baltic, being the result

of twenty years' researches, and of a thorough comparison of

Russian trilobites with those of other countries. The work will

contain the description of about 140 species ; the first fascicule,

actually in the press, contains a general description of the

Silurian rocks in the governments of St. Petersburg and Esthonia.
Prof. Meller has described the collections brought from the
Manyeh by M. Danilcosky, and has proved the former extension
of the Caspian very near to the Sea of Azov.

In botany the first place is occupied by the work on the Algae
of the White Sea, by M. Gobi, Prof, Famintzin has continued
his researches into the embryology of plants, and by means of

preparations made on the method of Nestermeyer, he has arrived

at important results as to the formation of tissues in the embryons
of plants. M. Klinge has made very interesting histological re-

searches on roots of several Monocotyledons.
In zoology Prof. Brandt has published important additions to

his former work (appeared in 1877) on the Rhinoceroses, living

and extinct. But the most interesting of his works is certainly

that on the Elasmotherium. Judging by the few teeth, found
until now, of this extinct mammal, which formerly inhabited

Europe from the Rhine to the Kirghiz Steppes, I rof. Brandt

had described the elasmotherium as a form of the family of

rhinoceros, but very near akin to the horse. A complete skull

of this animal, which was recently found at Sarepta, on

the Volga has quite confirmed the opinions of this zoologist.

The elasmotherium is most nearly related to several kinds

of rhinoceros, having at the same time several features

common with the horse, and forms a separate sub-family of

rhinoceros ; he lived at the same time as the bison, the rhino-

ceros, tichorhinus and man. Prof, Kessler gives interesting de-

scriptions of new fishes from Central Asia, M. Mereshkofsky

has explored the sponges of the White Sea, and M. Boetger is

publishing an important monograph on the Claiisilia. Finally,

the Report mentions the works of Prof, Ovsiannikoff on the

anatomical structure of the cerebrum of the dolphin and other

vertebrata, and the papers by Prof, Gruber, on variations of the

muscles and the bones of man.
In the report of the historico-philological section of the

Academy we mention the works of Prof, Dom on inscriptions in

the Pelegvian language and on the Semnan language, a now nearly

extinct branch of the Iran branch ; and memoirs, by Prof.

Schiffner, on Buddhism; and by Prof. Wideman, on Finnish

languages, namely, of that of Zyryans.

As to the premiums awarded by the Academy, those bearing

Lomonosoff's name, for works in chemistry, physics, and mine-

ralogy, and Buniakofsky's, for works in mathematics, were not

awarded this year. A new premium, bearing the name of Hel-

mersen, was founded this year for works in geology.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Prof. James Stuart's efforts to develop a school of Applied

Science at Cambridge, have produced further fruit in the shape

of a report of the Board of Mathematical Studies, recomiijending

an alteration in the scheme of examination in mechanism and

applied science for the ordinai7 B. A. degree. It is proposed

now that papers on mechanics and on heat shall be obligatory on

all candidates, while they shall choose one only of three other

subjects, viz., (i) Mechanism. (2) Theory of Structure, Strength

of Materials, and Principles of Survtying and Levelling. (3)

Electricity and Magnetism, The examination is to be made as

far as possible a satisfactory basis for a professional career by its

practical character. Thus every candidate will be required to

show his ability to write an accurate description or specification

of an instrument, machine, or model exhibited, and to make a

working sketch to scale. Evidence of actual capacity to use the

tools or instruments belonging to the subject selected by the candi-

date will be demanded , The first class in the class list is to consist

only of those who have distinguished themselves in one of the

three alternative subjects. We do not doubt that it will soon be

realized that a student who has to pass an examination in Greek

and Latin in his second year will not have time to master his

Science subjects by the end of the third. There will be much

more chance of attracting students of Applied Science to Cam-

bridge if they are excused from the classical portions of the

" General" Examination for the ordinary degree.

In the new scheme for the Classical Tripos at Cambridge, the

advanced portion will include several groups of subjects^ of

which one only is to be selected by a candidate. Three of these

groups are History, Archseology, and Language, and the know-

ledo-e and treatment required will be thoroughly scientific m
character. Archeology will include papers on Greek and Roman
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mythology and religion, on topography and monuments, and on
art and handicraft and the inscriptions of the Greeks and
Romans, in relation to their domestic and national life. The
Language group will include elementary Sanskrit, the compara-
tive grammar of the Indo-European languages, and the history

of alphabets.

Fortunately the demands of science are sometimes so ur-

gent, that they cannot be resisted, as in the case of the School
of human anatomy at Cambridge, which has so outgrown its

accommodation that a new dissecting room must be immediately
provided, pending the expected erection of really adequate
buildings for the medical schools some years hence. There are
sixty students dissecting this winter, under Dr. Creighton, and
several assistant demonstrators. In the interests of health
and education, a large room is to be built over the present lower
rooms at a cost of doo!., which will supply the pressing need
of space.

It is satisfactory to learn that physical science will be repre-

sented amoMg the three representatives of Trinity CoUege sitting

with the Cambridge University Commissioners, by Mr. Trotter,

who has taken a very influential part in framing the new statutes

of his college, and that Prof. Bonney is one of the represen-
tatives of St. John's College. We wish that we might hear that

other colleges sent equally accredited men of science to strengthen
the cause of physical science before the commissioners.

A VACANCY having occurred in the professorship of botany at

the University of Innsbruck by the transference of Kerner to the
important chair at Vienna as successor to Fenzl, Dr. Peyritsch,

director of the botanic garden at Vienna, has been appointed to
the professorship at Iimsbruck.

Thk Zurich University has just granted the diploma of Doctor
of Philosophy to Miss Helene Druschkovitsch, from Vienna,
after a brilliant defence of her dissertation on the " Don Juan

"

of Byron.

The Geneva University numbers 391 students, of whom 20S
are not matriculated. Out of the 391 students 212 are Swiss,
and the others are strangers ; there are forty-five ladies, of whom
five, Russian, are matriculated.

SCIENTIFIC SERIALS
Zeitschrift fiir wissenuliaftliche Zoologie, vol. xxxii., part I.

—J. Brock on the sexual organs of cephalopoda, first memoir,
dealing with sepia, loligo, sepiola, eledone, pp. 116, 4 plates.

F. E. Schultze, researches on sponges, sixth part, the genus
spongelia, 41 pp., 4 plates.—L. Lowe, on the. anatomy of the
gills of serpula, 30 pp., I plate.

MorpJwlogisches yahrbuch, vol. iv. part 4.—Contribution to the
anatomy and histology of the sexual organs of osseous fishes, by

J. Brock, Erlangen, 68 pages, describing very many forms, 2
plates, with figures from eleven genera.—The folds of the
mucous membrane in the human palate, by C. Gegenbaur, with
I plate, giving a comparison between the palatal markings of
human foetuses and those of the orang, cercopithecus, and ateles.

—On the female sexual apparatus of Echinorhynchus gigas, by
A. Andres, I plate.—The extensor muscles of the calf and foot
of mammals, by G. Ruge, a very extensive inquiry, 52 pages,

4 plates, followed by another from the same author on the deep
muscles of the sole of the foot, with 2 plates.—On Labyrlntho-
don Riilinieyri, by R. Wiedersheim.—On the homology of seg-
mental organs in annelids and vertebrates, by Max Fiirbringer.

Kosmos, November.—On Bacon of Verulam, the founder of
modem realism, by Fritz Schultze.—The origin and evolution of
sensory organs (eye and ear), by Ernst Haeckel.—Colour in
animals and plants, by A. R. Wallace, translated from the
English.—On the political constitution in primitive grades of
culture, by M. Kulischer.—Report of the meeting of the German
Anthropological Society.

December.—On the discovery of the soni, by G. Jager.

—

Colour in animals and plants, by A. R. Wallace, concluded.

—

The elasmotherium of the diluvium.

January.—Philosophic reflections on the nebular hypothesis,
by Carl du Prel.—The mathematical basis of the structure of the
plant body, by Dr. S. Gunther.—Dissimilarity between the male
and female of Epicalia acontius by Fritz Miiller.—Primitive con-
stitution

; part 2, federation, by M. Kulischer.

The Bulletin de V Acadimie imJxfriaU des Sciences de St. Piters-
bourg (t. XXX. No, 3) contains the following papers of interest :

—

On an application of the finite differential calculus, by F.
Minding.—On some extraordinary muscles, tensores fasciae

suralis, in man, by Dr. W. Gruber.—On a new species of ossi-

culum supernumerarium carpi in man, by the same.—Pala^onto-
logical observations regarding M. Danilewsky's journey to the
Manytsch, by V. Moller.—Supplementary observations to a
monograph of the Rhinoceros tkhorhinus, by J. F. Brandt.

—

New researches on the ichthyology of Central Asia, by K.
Kessler.—On the tail of comets, by M. Bredikhine.

The Sitzungsberichte of the Vienna Academy of Sciences
(Phj'sical, Chemical, and Astronomical Section, vol. Ixxvi.
parts 2-5, vol. Ixxvii. parts 1-3) contain the following papers of
interest:—On some maxims and proofs of the theory of the
resultant, by Dr. B. Igel.—On a relation corresponding to the
lineaf differential equations of the second order, by Dr. A,
Winckler.—Researches on the compounds of the camphor
group, by J. Kachler.—On the state of heat equilibrium of a
system of bodies with reference to gravitation, by J. Loschmidt.
—On a new radiometer, by Dr. J. Puluj.—On the substances
found in crude anthracene, by Dr. O. Zeidler.—On the beha^aour
of camphor towards chloral hydrate, by the same.—On the orbit

of Loreley (165), by Dr. G. Gruss.—On the behaviour of acety-

lene towards concentrated sulphuric acid, by S. ZeiseL—Re-
searches on the heat-conducting capacity of cotton, sheepswool,
and silk, by J. Schuhmeister.—On the action of ammonia upon
isatine, by Dr. E. von Sommaruga.—On idryl, by Dr. G. Gold-
schmiedt.—On the action of hydrochloric acid upon resorcine,

by L. Barth and H. Weidel.—On the behaviour of certain resins

and resinous acids when distilled over zinc dust, by G. Ciamician.
On the smallest absolute number of sound impidses which is

necessary for the production of a tone, by Prof. Pfaundler.

—

Report on Eg^er's electro-magnetic motor, by Prof. K. Hand-
mann.—On the stand-aneroid-baromefer, by Dr. Anton Schell.

—On citramalic acid, by Th. Morawski. -On the temperature
of Vienna, deduced from obser\'ations during a century, by
Dr. J. Hann.—On a partial differential equation of the first

order, by Dr. Franz Hocevar.—On the connection of n different

straight lines in a plane, and certain other mathematical maxims,
by S. Kantor.—On the magnitude and position of the optical

elasticity axes in gypsum, by V. von Lang.—On mononitropyro-
catechine, by Dr. R. Benedikt — On some problems in

the theory of elastic after-effects, and on a new method of

observing oscillations by means of mirrors, without incumbering
the oscillating body with a mirror of considerable mass, by Dr.
L. Boltzmann.—On the orbit of Laurentia(i62), by K. Zeller.

—

On the application of Doppler's principle on the progressing
motion of luminous gas molecides, by Prof. Pfaundler.—On
some mathematical maxims relating to cone projections, by E.
Weyr.—On the chemical nature of peptone and its relation to

albumen, by Dr. E. Herth.—On the barometrical pressure at

Vienna, by Dr. J. Hann.—On a new apparatus for the direct

volumetric determination of the moisture of the atmosphere, by
Prof. Fr. Schwackhofer.—On the heat-capacity of mixtures of
methylic alcohol and water, by E. Lecher.—On the electric after-

currents of transversely magnetised iron rods, by Prof. H.
Streintz.—On the velocity of transmission of spark-waves, by E.
Mach, O. Tumlirz, and C. Kogler. — On the behaviour of

propylglycol at a high temperature, by E. Linnemann.—On the

direct transformation of isobutyl iodide into trimethylcarbinol-

amine, by B. Braimer.—On the artificial malic acid made from
fumaric acid, by F. Loidl.—On Maxwell-Sympson's synthesis

of acroleine from acetone diiodide, by Dr. O. Voelker.—On
the behaviour of ^3 bibromopropionic acid towards iodide of

potassium, by V. von Zotta.—Determination of the orbit of

comet II 1874, by E. Wenzel.—On Ampere's electrodynamic

fundamental experiments, by A. von Etting-hausen.—On bixine,

by C. Etti.—On the decomposition products obtained by fusing

hydrate of potash with an ammonia gum resin from Marocco,
by Dr. G. Goldschmiedt.—On the action of bromine upon
phenoldisulphonic acid, by M. von Schmidt.—On the construc-

tion of tangents to a rotation plane, by H. Dra-ch.—On some
oxidation products of protocatechic acid, by Dr. M. Gruber.

—

On trisulfoxybenzoic acid, by Dr. M. Kretschy.—On the varia-

tion tone observed by Dvorak, by A. Haberditzl.—On the re*

duction of ellagic acid by means of zinc dust, by L. Barth and

G. Goldschmiedt.—On a fluorescine-carbonic acid, by Dr. J.

Schreder.—On the galvanic polarisation of platinum in water,

by Franz Exner.—On trinitro- and trinitrophloroglucine, by Dr.

R. Benedikt.—On the determination of the focus of the out-

lines of planes of the second degree, by C. Pelz.—On a synthesis
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of pimelinic acid, by A. Bauer and J. Schuler.—New experi-

ments to test Doppler's theory on the change of tone and colour

by motion, by E. Mach.—On the magnetic declination and in-

clination at Vienna, by J. Liznar.—On the component parts

of coralline and their relation to the colouring-matters of the
rosaniline group, by C. Zulkowsky.—On the diffusion of car-

bonic acid by water and alcohol, by J. Stefan.—On the electro-

motive power of metals in the watery solutions of their sul-

phates, nitrates, and chlorides, by Dr. F. Streintz.

The Sitzungsberichte of the Vienna Academy of Sciences
(Physiological and Anatomical Section, vol. 76, parts 1-5) con-
tain the following papers :—Observations on the origin of the
cell mdule, by S. Strieker.—On the nerves of the cornea and its

vessels, by Dr. L. Konigstein.—On the properties of dialysed
albumen, by Dr. M. Laptschinsky.—On the occurrence 'of two
different knots of vessels in the kidney, by Dr. O. Drasch.—On
some peculiar products of mycotic keratitis giving the amyloid
reaction, by Dr. A. Frisch.—On the chemical reaction of the
retina and the visual nerve, by Dr. A. Chodin.—On the laws of
nerve irritation, by Dr. E. v. Fleischl.—On the termination
of the olfactory nerves, by S. Exner.—On optional and cramp
movements, by E. Briicke.—Researches on the perception of
locality and its relation to the idea of space, by S. Strieker.

—

On the anatomy of the thalamus opticus and its surroundings, by
Dr. F. Schnopfhagen.

SOCIETIES AND ACADEMIES
London

Royal Society, March 6.
—" Preliminary Report upon the

Comatulce of the Challenger Expedition." By P. Herbert
Carpenter, M.A., Assistant Master at Eton College. Com-
municated by Sir Wyville Thomson, F.R.S. Published by
permission of the Lords Commissioners of the Treasury.
The collection of Comatulce made by the staff of the Chal-

lenger includes specimens from 45 different localities, but few
of which are deep-water stations. Comahila: were only obtained
seven times from depths exceeding i ,ooo fathoms.
At lesser depths, 200— 1,000 fathoms, Comatulce were met

Avith at 13 stations ; but by far the greatest number both of species

and of individuals were dredged at depths much less than 200
fathoms, and often less than 20 fathoms, at 26 widely distant

stations.

The collection contains 1 1 1 species, mostly new ; but as the
work of examination and description progresses, it is not unlikely

that forms now considered different may turn out to be merely
local varieties of one and the same species, so that the number
given above may be subject to alteration.

Of these III species, 59 belong to the genus Antedon, 48 to

Actinometra, i to Ophiocrinus, and 3, which are peculiar in

having ten rays to the calyx instead of only five, to a new genus
for which is proposed the name Fromachocrinus {Trp6ixaxos Chal-
lenger).

The distribution of Promachocrinus is as follows :

—

P. Kerguclensis (20 arms). Balfour Bay, Kerguelen,.20—6ofath.
Royal Sound ,, 28 fath.

Cape Maclear ,, 30 ,,

Heard Island 75 ,,

P. abyssorum (10 arms). Station 147 1,600 ,,

,, 158 1,800 „
P. Naresn{\0 2iXTa.%). ,, 214 500 ,,

Ophiocrinus was obtained at four localities at depths varying

from 565 to 1,070 fathoms, two in the South Pacific off South
Australia and New Zealand respectively, and two in the North
Pacific, one off Japan, and one just north of the Philippine

Islands. All the specimens belong to one species, which is by
no means so slender and graceful as Semper's Philippine species

from shallower water, but has a much more massive arm
skeleton.

The comparative distribution of the other Comatulce is very
striking. Relatively speaking, Actinometra is extremely limited

in its range, both geographical and bathymetrical. It is almost
exclusively a tropical genus, its northern limit being about 30°

N. lat. and its southern 40° S. lat. Isolated species are known
from the Cape of Good Hope, Natal, South Australia, and Port
Jackson, but its chief home is Oceania, especially the Philippines

and Moniccas. A few Actinometra species are also known from
the west coast of the Atlantic, as South Carolina, the West
Indies, Bahia, and St. Paul's Rocks.

The bathymetrical limit of Actinometra is likewise very slight.
Nearly all the Challenger species are from depths less than 20
fathoms, while only three come from a greater depth than 100
fathoms. The individual species of Actinometra, like the genus
itself, are very local in their distribution. Each of the forty-
eight species of the Challenger collection has its own locality, f

With Antedon, however, the case is different. Not only do
nearly all the deep-sea Comatulce belong to this genus, but some
species of it have a fairly wide range. Ant. rosacea ranges from
the north of Scotland to the Mediterranean, while /iw/. Eschrichtii
is found over a much wider area. It is well known on the
American coast, and was dredged by the Challenger off Halifax,
while the Porcupine met with it in the "cold area " of the North
Atlantic.

_
Some Antedon species occur in duplicate from different locali-

ties. Two species from near the Kermadec Islands (S. 170),
also occur in the neighbourhood of the Fijis (S. 174, 175). A
third species was dredged at Stations 147 and 160, two localities
in the Southern Sea, in nearly the same latitude, but separated
by almost 90° of longitude. A fourth species came up from
1,070 and 775 fathoms, off the Admiralty Islands and Japan
respectively.

The above facts would seem to show thai, with few exceptions,
the geographical range of the individual members of the family
Comatulida, is exceedingly limited, nearly every species having
its own locality, and that not a very extensive one.
The voyage of the Challenger has settled a curious question

in connection with the Crinoids, the origin of which is due to
Loven. It refers to Hyponome Sarsii, a so-called recent Cystid,
which turns out to be nothing more than the disk of a Comatula,
minus its skeleton. The anambulacral plating may be very
extensive, forming a complete pavement over the ventral surface
of the disc as in many Pentacrini; and the ambulacra are not
wide and open as is usual in most Comatulce, but almost entirely

closed by the approximation of the marginal leaflets at their
sides, so that the food-grooves radiating from the mouth are
converted into tunnels.

The plates in the marginal leaflets are probably movable as
unplated leaflets are in Antedon rosacea ; so that they can be
erected when the arms are spread out, leaving the grooves open
for food particles to travel towards the mouth. On the other
hand, when the arms are all contracted over the disk, the mar-
ginal plates fold over the grooves and cover them in. This is

the condition of most spirit-specimens, but it is not in any way
comparable to that of the palaeozoic crinoids, in which the
mouth is truly subtegminal while the ambulacra become real
tunnels beneath the upper surface of the vault.

Sections through one of these plated Hyponome-^\>V% show
that all the various structures which underlie the grooves of
ordinary Comatulce are present and exhibit their usual characters.

The examination of the Challenger Comatulce has entirely con-
firmed the opinions held by Dr. Liitken and the author respect-
ing the distinguishing characters of Antedon and Actinometra.
Both agree in referring forms with a (sub) central mouth, five

equal ambulacra, and no terminal comt) on the oral pinnules, to
Antedon. On the other hand, species with an eccentric mouth,
a variable number of unequal ambulacra, and a terminal comb to

the oral pinnules, belong to Actijzometra.

It will be seen at once that these characters are of no use in

distinguishing the genera of fossil Comatulce. But, there are
very considerable differences in the shape of the radials and
centrodorsal piece in Antedon and Actinometra respectively, and
as these are exactly the parts which are most met with as fossik,

the generic determination of a fossil form is almost as easy as

that of a recent one, which has given up its disk to produce a
Hyponome, The author has shown elsewhere that in Act.
polymorpha and Act. Solaris, half, or even more than half, of the
arms may have neither ventral groove, tentacles, ambulacral
epithelium, nor ambulacral nerve. No less than 23 out of the

48 species of Challenger Actinometra may have more or fewer
of such ungrooved arms, in which the ambulacral nerve is en-

tirely absent. These arms are usually those which come off from
the hinder part of the disc, but in one gigantic Philippine

species with over 100 arms, there are several ungrooved arms on
each radius. Evidence of this negative character appears to the

author to be a serious objection to the German view, that the

ventral bands constitute the sole nervous apparatus of the cri-

noids ; and on the other hand, to strengthen the opinions held by
Dr. Carpenter, and by the author, that the axial cords of the-

skeleton are also nervous in character.
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*' Observations on the Physiology of the Nervous System i

of the Crayfish {Astaais fluviatUts)" by James Ward, M.A.,
|

Fellow of Trinity College, Cambridge. Presented by Michael

Foster, M.D., F.R.S., Praelectorof Trinity Collie, Cambridge.

The experiment?, of which this paper gave a brief account,

consisted mainly in severing (i) one or (2) both of the supra-

cesophageal commissures, (3) both the sub-oesophageal commis-

snres, or (4) in dividing the supra-cesophageal ganglia longitudi-

nally. From these experiments it was inferred :

—

(a) That there is no decussation of the longitudinal fibres in

the nervous system of the crayfish.

(b) That oa the presence of the srapra-oesophageal ganglion

depend (i) the spontaneous activity of the animal as a whole, or

what might be called its volitional activity ; (2) the power to

inhibit the aimless and wasteful mechanical activity of the lower

centres ; (3) the power to maintain equilibrium ; and (4) the use

of the abdomen in swimming.
(r) That the snb-oesophageal ganglion is the centre for co-

ordinating (i) the locomotive, and (2) the feeding movements,

and (3) for a peculiar rhythmic swing of the limbs seen as soon

as the supra-cesophageal ganglia are removed, and (4) is the

source of a considerable amount of motor energy,

{d) That there is much less solidarity, a much less perfect

consensus, among the nervous centres in the crayfish than in

animals higher in the scale. The brainless frog, e.^., is motion-

less, except when stimulated, and even then does nothing to

suggest that its members have a life on their own account

;

whereas the limbs of a crayfish deprived of its first two ganglia,

are almost incessantly preening, and when feeding movements
are started, the chelate legs rob, and play at cross purposes with,

each other as well as four distinct individuals could do.

je (e) That some stimulus from other centres is more or less

necessary to the activity of any given centre.

(/) The "natural" discharge of a ganglionic centre (not

exhibiting "volition") appears to be of a rhythmic kind; the

rhythmic movements becoming converted into varied movements
by temporary augmentation or inhibition.

Zoological Society, March 4.—Prof. W. H. Flower,

F.R.S., president, in the chair.—Mr. Sclater exhibited and
made remarks on examples of two rare Fruit Pigeons, of the

genus Carpophaga.—Mr. L. M. D'Albertis exhibited some new
and rare birds, obtained during his recent expedition up the Fly

River, New Guinea.—Prof. Newton exhibited, on behalf of Mr.

J. Robinson, of Trinity Hall, Cambridge, a specimen of Sylz-ia

nisoria, believed to have been killed at Cambridge many years

aco.—A commvmication was read from Mr. L. Taczanowski con-

taining a list of the birds collected by Messrs. Stokmann and

Jelski, in Northern Peru in 1878. Fifty-six species were

enumerated, several of which were new to science.—Mr. R.

Bowdler Sharpe, F.Z.S., read some notes on birds obtained on

Kina-Balu Mountain, in North-Westem Borneo, by the collectors

of Mr. Treacher, amongst which were several species new to

science.—Mr. F. JeflFrey Bell read the first portion of some
observations on the characters of the Echinoidea. The present

paper contained remarks on the species of the genus Brissits and

on the allied forms Aleoma and Metalia.—A communication was

read from the late Mr. F. Smith, F.Z.S., containing the descrip-

tions of new species of Hymenoptera from Central America.—

A

communication was read from Mr. VV. A. Forbes, F.Z.S., con-

taining a synopsis of the Meliphagine genus Myzomda, to which
was also added the descriptions of two new species.—A com-
munication was read from the Rev. O. P. Cambridge, containing

descriptions of some new and little known species of Araneidea,

principally belonging to the genus Gasteracantha.

Chemical Society, March 6.—Dr. Gladstone, president, in

the chair.—The following papers were read ;—On tfie quantita-

tive blowpipe assay of mercury, by G. Attwood. The method
consists in distilling the compounds either alone or mixed with

litharge or with oxalate of potash and cyanide of potassium in

ingeniously contrived retorts of glass or steel, the whole appa-

ratus being three to four inches long, collecting the mercury in

water, and weighing it when dry.—On some points in the analy-

sis of combustible gases and in the construction of apparatus, by

J. W. Thomas. The author has succeeded in exploding marsh-
gas, &c., with almost theoretical quantities of oxygen, by iLsing

a diminished tension, about 160 mm. As less oxygen is thus

required, the author has shortened the eudiometer tube to

500 mm. and thereby increased the delicacy of the apparatus ; he
has also reintroduced a steel tap, of, however, perfect tightness,

and has in several points perfected and simplified the ordinary

Frankland's and McLeod's apparatus. The steel face plates
connecting the laboraltory and measuring-tubes have also been
aband<med.—On the action of isomorphotis salts in exciting the
crystallisation of super-saturated solutions of each other, and
some experiments on super-sattu-ated solutions of mixed salts, by
J. M. Thomson. The author finds that a crys'al to act as a nucleus
must be not only isomorphous, but chemically similar, as to
the water of crystallisation and to the substance in solution. In-
teresting results were obtained by introducing a nucleus into a
super-saturated solution of two non-isomorphous bodies ; under
certain conditions a separation of these two bodies could be
effected.—On the isomeric dinaphthyls, by Watson Smith. The
author has determined the vapour densities of the dinaphthyls by
means of V. Meyer's new apparatus, and gives in his paper the
results of the reaction of carbon tetrachloride, chloroform, &c.,
on naphthalene.

Geological Society, February 21.—Henry Clifton Sorby,
F. R.S., president, in the chair.—George Bond, Francis Gaskell,
and George Henry Hollingworth, were elected Fellows of the
Society.—The following communications were read :—A copy
of a letter from the late Acting-Governor of the Falkland Islands,

relating to the overflow of a peatbog near Port Stanley, in East
Falkland. Communicated by H.M. Secretary of State for the
Colonies.—Note on Poikilopleuron bucklandi, of Eudes Deslong-
champs (ph-e), identifying it with Megalosaurus bucklandi, by

J. W. Hulke, F.R.S.—Note on a femur and a humerus of a
small mammal from the Stonesfield slate, by H. G. Seeley,

F.L.S., F.G.S., Professor of Geography in King's College,

London.—A review of the British carboniferous Fenistellidse,

by G. W. Shmbsole, F.G.S.

Anthropological Institute, February 25.—Mr. John E^-ans,

D.C.L., F.R.S. , vice-president in the chair.—A paper by Mr.
C. Staniland Wake, on the primitive human family, was read
by the Director, The author endeavoured to combat some of

the views usually associated with the name of Mr. McLennan.
—Mr. E, W, Brabrook, F,S.A,, read a paper entitled " Notes
on the Colour of the Skin, Hair, and Eyes." The paper accom-
panied an exhibition of the "Echelle de Conleurs," published
by the Societe Stenochromique of Paris. The accurate deter-

mination of the colours of the skin, hair, and tyes, is a matter
of great interest to anthropologists, and the author considered
that thouyh the object of the publication of this scale of colours

was not exclusively anthropological, yet its value to anthropolo-
gists would be very great. Forty-two colours are specialised, of
each of which there are about twenty shades.

Victoria (Philosophical) Institute, February 3.—Prof.

McK. Hughes, F.R.S., delivered a lecture upon the antiquity of

man, in which he analysed the nature of the evidence brought
forward by others.

Cambridge

Philosophical Society, February 24.—Prof. Liveing, pre-

sident, in the chair.—Prof. Cayley gave an acount of an
investigation which he had been led to, relating to what he calls

the "Newton-Fourier Imaginary Problem." The Newtonian
process of approximation to the root of a numerical equation

f{u) — o, consists in deriving fi-om an assumed approximate

' '"
which should be a closerroot f, a new value f^ = f

-
/'(I)

approximation to the root sought ifor ; taking the coefficients of

f{n) to be real, and also the root sought for, and the assumed
value I, to be each of them real, Fourier investigated the

conditions under which |i is in fact a closer approximation.

But the question may be looked at in a more general

manner ; | may be any real or imaginary value, and we have to

inquire in what cases the series of derived values |j = | - i-—

^

/•(f)'

converge to a root, real or ima^ary.

of the equation/ («) = o. Representing as u^ual the imaginary

value I, = jr -h iy, by means of the point whose co-ordinates

are x, y, and in like manner fj, — x^ + ty^, &c. ; then we have

a problem relating to an infinite plane ; the roots of the equation

are represented by points A, B, C, . . . ; the value | is repre-

sented by an arbitrary point P; and from this by a determinate

gcrometrical construction we obtain the point /*,, and thence in

like manner the points P^ P^ . . . which represent the values

in l-2» €3 • • • respectively. And the problem is to divide the

plane into r^ons, such that starting with a point /j anywhere
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in one region, we arrive ultimately at the root A ; anywhere in

another region we arrive ultimately at the root B ; and so on for

the several roots of the equation. The division into regions is

made without difficulty in the case of a quadric equation, but in

the next succeeding case, that of a cubic equation, it is anything

but obvious what the division is, and the author had not

succeeded in finding it.

Manchester
Literary and Philosophical Society, February 4.—E. W.

Binney, vice-president, F.R.S., in the chair.—The area of the

middle drifts as determined by their contents, by Alfred Bell,

F.G.S. Communicated by R. D. Darbishire, F.G.S.
February 18.—J. P. Joule, F.R.S., &c., president, in the

chair.—On a chemical investigation of Japanese lacquer, or

"urushi," by Sadamu Ishimatsu. Communicated by Prof.

Roscoe, LL.D., F. K.S.—On the bursting of the gun on board

the Thunderer, by Prof. Osborne Reynolds, F.R.S., Professor

of Engineering, Owens College, Manchester.

Boston, U.S.

Society of Natural History, October 2, 1878.—Notes on
the physical geography and geology of Trinidad, by W, O.
Crosby.

October 16.—The peculiarities in the growth of the Swamp
Cypress (Taxodium distichuvi).

October 23.—Museum pests observed in the entomological

collection at Cambridge, by Dr. H. A. Hagen.
November 6.—A century of orthoptera. Decade viii. Acridii

(Melanoplus), by S. H. Scudder. Decade ix. Acridii (Pezotettix).

Vienna
Imperial Academy of Sciences, January 23.—The fol-

lowing, among other papers, were read :—Measurements on
simultaneous oscillation, by Prof, von Ettingshausen. This

relates to a suspended and swinging coil of wire, the currents of

which set a galvanometer needle swinging,—On curves of the

fourth order with three double points, by Herr Ameseder.—On
the diffusion of liquids (second part), by Herr Stephan.

February 6.—On soaie new and rare fish-species in the zoo-

logical museums of Vienna, Stuttgart, and Warsaw, by Dr.

Steindachner,—On the occurrence of chlorophyll in the epidermis

of leaves of phanerogams, by Herr Stohr.—On the pheno-

mena in the circulation after temporary closure of the aorta
;

contribution to the physiology of the spinal chord, by Prof.

Mayer. —On the transformation of iodide of phenol into dioxy-

benzol, by Prof. Li) p nann and Herr v. Schmidt.—Variations in

structure and grov\ th of the mesentery of the human intestine,

by Prof. Toldt.—On organic ferricyanide compounds, by Herr

Bernheimer.—Action of the fusing hydrate of soda on phenol,

and synthesis of phloroglucin, by Herren Barth and Schreder.

February 13.—On muscular sounds ofthe eye, by Prof. Hering.

—Covellin as a superficial pseudomorphism of a Celtic axe of

bronze found at Salzburg, near Hallstatt, by Dr. v. Hochstetter.

—Oxidation of resorcin to phloroglucin, by Professors Barth and

Schreder.—Remarks on Dr. Wangen's memoir on the geo-

graphical distribution of fossil organisms in India, by Herr

Wynne.
Paris

Academy of Sciences, March 3.—M. Daubree in the chair.

—The following papers were read :—Reply to M. van Tieghem

concerning the origin of Amylobacter, by M. Trecul.—Researches

on the foetal envelopes of the armadillo with nine bands, by M.
Milne-Edwards. Exceptionally to the rule with mammalia, the

four foetuses of this armadillo are all lodged in a common
chorion.—The waters of the Cheliff; some observations regard-

ing the interior sea of Algeria, by M. Balland. The Cheliff is

the principal water-course of Algeria, and flows to the Medi-

terranean. At present it carries down over three million tons of

earthy matters (chiefly silica and clay) in twenty-four hours;

this would give a layer I metre thick, over 300 hectares. The
numerous Saharan rivers lost in the Chotls also convey large

quantities of earth and sand ; then there is the sand displaced by

winds. These considerations are urged agai ist the interior sea.

—Discovery of a small planet at the Observatory of Marseilles,

by M. Stephan.—Extract from a letter from P. Ferrari, relating

to the intra-Mercuriat planet. This calls attention to an im-

portant observation by P. De Vico in 1837 (which seems to have

escaped Leverrier's notice), on a planet-like body which then

passed over the sun's disk.—Formulae relative to the theory of

planetary perturbations, by M. de Gasparis.—On the multiplica-

tion of elliptic functions, by M. Halphen.—Resolution of a class

of congruences, by M. Pellet.—On the emissive power of coloured
flames, by M. Gouy.—On the spectra of absorption of didymiuni,
and of some other substances extracted from samarskite, by M.
Soret. The facts indicate the existence, in the didymium from
samarskite, of a substance at least different from didymium. The
same substance seems to be in less quantity in terbine, and in least
in the didymium from cerite.—Action of sulpho-cyanate ofammo-
nium on monochlorised acetone, by MM. Norton and Tchemiak.
—On amidised acids derived from butyric and isovaleric acids,
by M. Duvillier.—Researches on digestion in cephalopod mol-
luscs, by M. Jousset de Bellesme. The posterior salivary glands
of the poulpe facilitate the digestion of albuminoids, laying bare
the muscular fibre for action of the chief digestive juice. Tlie
upper salivaries are merely connected with mastication and swal-
lowing. The animal has a digestive aptitude only for albuminoid
and connective matters ; and this is the more remarkable because
some of its organs, e.g., the liver, contain a large amount of
fatty matters.—Researches on Peronospora^ganglivformis of let-

tuce, by MM. Bergeret and Moreau. Water slightly acidulated
with nitric acid is a good remedy ; it poisons the Peronospora
and is a manure for the soil.—Influence of oxygen on alcoholic

fermentation by beer yeast, by M. Bechamp. In a first series ofex-
periments pure oxygen was conducted into the fermenting mixture
continuously. In a second series the electrodes from a battery of

six or eight Bunsen elements were put in the mixture ; the gases

of fermentation were collected, and the oxygen 'proved to be
mostly absorbed. Oxygen acts as an excitant, stimulating the
life of the yeast and the mutations of its matter. In the first

period of fermentation (with the current) the absolute quantity

of alcohol formed was greatest ; it diminished to the end. The
acetic acid increased from the beginning. The sugar-water ab-
sorbs part of the oxygen. Pure yeast in water under weak elec-

trolytic action, may absorb all the oxygen.—On a method of

conservation of infusoria, by M. Certes. He employs a solution

(2 per cent.) of osmic acid. The important point is to make the

reagent act promptly and with a certain force. One way, suit-

able for most cases, is to expose infusoria on a glass plate to the

vapoiu-s of osmic acid for ten to thirty minutes. For very con-

tractile infusoria, a drop of the reagent is deposited on the cover

before covering the drop of water which contains them. Excess
of liquid is removed with Joseph paper ; two opposite sides of

the cover glass are luted with paraffin or Canada-balsam ; and
for coloration a mixture of glycerine, picrocarminate, and water

(equal parts) is used.—On the unity of forces in geology (con-

tinued), by M. Hermite. He offers objections to the hypothesis

of igneous fluidity. The present form of the earth is attributed

to the presence of its seas. Volcanic phenomena do not agree

with the existence of central fire, or even a sea of lava of small

extent.—On the hurricane which traversed Switzerland on
February 20, 1879, by M. Forel. He finds in the data strong

proof of a gyratory motion of the atmosphere.—Theory of

glazed frost ; reclamation of priority, by M. Nouel.—On some
former examples of glazed frost similar to that of January last,

by M. Vogt. He gives an account of one instance of the phe-

nomenon observed at Geneva in 1856.
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ROYAL AGRICULTURAL COLLEGE,
CIRENCESTER

DURIN G the last few years the question of Agricultural

Education has been very fully and fruitfully dis-

cussed. The experiment of an examination in the prin-

ciples of agriculture, under the Science and Art Depart-

ment, had an unexpected success ; and showed that there

was throughout the kingdom a demand for instruction in

agricultural matters. At the present moment efforts are

being made to satisfy this demand more completely by

means of local organisation for developing and extending

the facilities already offered by the Science and Art

Department.

There is at Cirencester a college founded specially for

the advancement of agricultural education. It has one

—

or more—Royal Charters ; it has the power of granting

diplomas ; it is under Royal patronage, and has the

ad\'antage of being managed by nvunerous Earls and
M.P.s. This institution ought to (and might) have been

the centre of the movement to which allusion has been

made ; but, unfortunately, its own troubles seem to be

enough to occupy the whole attention of the Committee of

Management ; and, for the second time in the history of

the college, threaten to bring about its extinction. For
the past few weeks the agricultural press has been teeming

with letters and articles headed " Professor Church and
the Ro)-al Agricultural College." The facts, as to which

there seems to be no dispute, are briefly these :—Prof.

Church is about to be married. Other professors, his

colleagues and juniors, had done the same, and non-

residence in their cases was not found incompatible with

the proper performance of their several duties ; as a matter

offact each ofProf Church's predecessorswas non-resident-

Yet the Principal intimated to Prof Church that without

residence he could " no longer discharge the duties of Pro-

fessor of Chemistry in this college." It appeared that this

decision on the part of the Principal was not authorised

under the bye-laws : such a point could ^be determined

only by the Committee of Management ; and the case

was referred to them. The result was, however, un-

altered. WTiile "fully sensible of the services rendered

by Prof. Church during his sixteen years' residence in the

College," the Committee " regret that they cannot accede

to his recent proposal of non-residence." The conse-

quence of this was two resignations. Prof. Lloyd Tanner
regarding the decision " as showing that neither long and
zealous performance of duty, nor special ability for work
are duly recognised," has resigned the Chair of Jlathe-

matics and Physics ; and Prof. Fream, " as the only

protest it is in his power to make against the treatment

his colleague has received," similarly vacates the Chair

of Natiiral History.

Such are the circumstances under which the three

senior resident professors at Cirencester College are

leaving. Other matters have rendered the affair even
more painful than it need have been, but we believe the

simple, imdisputed facts of the case are amply sufficient

to enable our readers to form a just opinion of the mode
of managing Cirencester College. Those who intend to

become candidates for the vacant chair have had an

Vol. XIX.—No. 490

opportunity of judging how one bye-law can be and is

used against a man such as Prof. Church ; we will only

advise them to study the other bye-laws and guess how
they may be used against younger and less known men-
Having seen these bye-laws ourselves we are curious to

know who will be induced to replace the vacancies just

announced.

PROF. HUXLEY'S HUME
•Hume. By Prof. Huxley. (London : Macmillan and

Co., 1879.)

PROF, HUXLEY has given a clear and succinct

account of the philosophy of Hume, in a style at

once fresh and pointed. We should be thankful to him
that, following the example of Locke and Hume himself,

he discusses philosophical questions in genuine and
idiomatic English, and consistently avoids the use of a
lumbering phraseology, imported from abroad, amid
which the thinking evaporates, for the most part, in pure
verbalism. The volume before us is limited to a brief

account of Hume's life and his philosophical opinions.

It hardly touches what has been said on the other side

in criticism or in correction of Hume's views. Here
and there Prof. Huxley offers a criticism; but, though
generally acute, it is seldom on anything but a point of

detail. Indeed, the volume may be described as rather

too much of a bare statement of Hume's principles and
conclusions.

As Prof. Huxley may fairly be regarded as dogmati-
cally accepting Hume's principles and boldly carrying

them out to their results, while Hiune may with proba-

bility be regarded as having only hypothetically held the

principles, we might have expected a fuller vindication

of them than is at all attempted in the volume. On aU
the metaphysical questions of greatest moment Prof.

Huxley's position is a negative one ; and if, as it seems,

he accepts Hume's principles absolutely, it is one of

complete negation.

In the opening chapter on the Philosophy (Chap. II.)

Prof. Huxley has done good service in clearly stating the

terms of the question. He very properly points out that

the question regarding the limits of knowledge, or

"What we can know," is not a primary but a secondary

question. He is emphatic in showing that it implies the

previous questions as to what we mean by knowledge,

and how we come by the thing we call knowledge. And
he very well points out that these latter questions are

psychological, and that psychology, accordingly, is the

only proper basis of assertions about knowledge,

whether these refer to its nature, conditions, or limits..

This clear and vigorous statement is not inopportime,

for there is somewhat of a tendency at present, very in-

consistently indeed, to ignore psychology. We have
professions of "deducing" the conditions of "expe-
rience." It seems strange that it does not occur to the

advocates of such a method that its basis is necessarily

an accurate examination of what experience or conscious-

ness in its fullest extent is ; what, in a word, is the thing

spoken of, whose conditions it is proposed to evolve.

This implies a full and scientific psychology—the only-

safeguard against fantastic system-making, otherwise the

so-called " deduction " becomes a method of if and must
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—hypothesis and hypothetical inference; having no bear-

ing on our experience.

What Hume really sought in philosophy was the ulti-

mate element, out of which all valid knowledge might be

shown to flow. This element was to be at once the source

and the test of every conception of the human conscious-

ness. This he supposed he found in the " simple impres-

sion" or "simple impression of sensation." The essence

of Hume's method is to reduce all so-called knowledge of

objects to this test ; his constant demand is—show me
the "impression" from which your alleged conception or

idea is derived, and then, but then only, shall I admit the

reality and validity of your knowledge. If our conception

be meaningless, the object of it is unreal. It is easy to see

how on such a method, whether adopted hypothetically

or dogmatically, self-existence, self-identity, personality,

and Deity must be given up.

But the question at once arises:

—

What precisely is

this so-called ''impression of sensation^'' or "singular

sensation ? " The psychological method has been ad-

mitted. And we must apply this method to find whether

there is such a thing as an impression per se. It is at

least a consciousness, or state of consciousness. If it be

said that impression is not the full fact, but a mere

abstract part of the complex fact which we call conscious-

ness—this is a position which is quite as vindi cable on

Hume's psychological method as his statement of the fact

is. We do not require to have recourse here to any

" transcendental deduction," or to Prof. Huxley's "pure

metaphysician." We only ask whether the psychological

method is fairly applied to the fact. Here we do not

think that Prof. Huxley has done any justice to those

who say and seek to show that impression per se is a

mere abstraction—possibly even a simple unintelligibility-

No doubt Prof. Huxley tells us that Hume omitted an

entirely irresolvable element of consciousness, viz., rela-

tion, as of succession, co-existence, &c. But one does

not see that Prof. Huxley apprehends the true force of

his own admission. The relation of succession is still as

much an abstraction as impression is, in fact, an unintel-

ligibility, unless on the supposition of some one con-

scious being, — subsisting through varying times. An
appeal to memory is of no use here. Memory itself is but

a phrase for the act of one and the same conscious being

subsisting and recognising impressions in successive

times. The unity of the conscious being is the ground

of memory ; not memory the ground of it ; as this unity is

equally the ground of the possibility of a known relation

of succession, or successive impressions. Prof. Huxley

does not recognise this in its proper place ; he even in

the end gives in his adhesion to Hume's denial of a self

or unity in consciousness at all. But by this he cuts away

all ground of right to acknowledge relation in knowledge

;

all ground in fact to affirm or deny anything.

Hume at once naturally takes iip the question as to the

kinds of impressions conveyed, as he phrases it, through

the senses. His answer to this question may be said to

be that all we know through the senses is of the same

kind, Avhatever be our natural belief to the contrary.

Figure, bulk, motion, colours, tastes, smells, sounds, heat

and cold—pains and pleasures, from application of objects

to our bodies—are all simply impressions or conscious

states—each class has but the same "interrupted and

dependent being." They are *' nothing but perceptions

arising from the particular configurations, and motions of

the parts of bodies." In that sentence lies the main
inconsistency of Hume ; and it is a key to the constant

shifting of ground, which, with all deference to the ad-

mirers of the consistency and cogency of his reasoning,

nullifies large portions at once of the " Treatise of Human
Nature," and the "Inquiry Concerning Human Under-
standing." For if the senses can in no way give us more
than a conscious impression, they are absolutely impotent

to tell us of a body which is not itself merely a conscious

impression. And to say, therefore, that bodily motions are

the antecedents or causes of conscious impression is

simply to say that conscious impression is the antecedent

or cause of conscious impression. If Hume assumes that

the senses do more than this, and distinctly inform us of

objects called body and bodily motion, then he contradicts

his own doctrine regarding the reach and sphere of the

senses. And if he holds that body is the cause of impres-

sions, he must admit a clear knowledge both of body and

of what it can do.

But Hume is represented as stating and refuting

with effect "the arguments commonly brought against

the possibility of a causal connection between the modes
of motion and the cerebral substance and states of

consciousness" (p. •](>). Hume's argument is as follows :

Cause is simply constant conjunction ; a priori, any-

thing may produce anything ; no reason is discoverable

why any object may or may not be the cause of any

other, however great or little the resemblance between

them. Thought may therefore be the effect of motion
;

we may perceive a constant conjunction of motion and

thought. Nay, it is certain we have this perceptipn,

" since the different dispositions of the body change the

thoughts and sentiments." Hence ** motion may be,

and actually is, the cause of thought and perception."

In this so-called proof Hume evidently felt in a dim way
the force of the objection, that, on his doctrine, thought

and motion are really identical, that in fact he was only

surreptitiously begging for motion, a character which his

system denied it—the vulgar realistic view—in order to

prove that thought as a distinct thing from motion was

yet produced by it. Accordingly we find a clause, as is

Hume's manner, quietly inserted to blunt this criticism by
the way, "We find," he says incidentally, "by the com-

paring the ideas that thought and motion are different

from each other." Possibly enough that is so ; but the

difference, whatever it may be, cannot, on Hume' s doc-

trine at least, be allowed to extend beyond the common
genus of conscious impressions ; and it is, therefore,

wholly irrelevant to his argument.

Prof Huxley must know that all psychologists of note,

and ofthe most different schools, from Hartley to Hamilton,

have admitted the fact of "constant conjunction," of

bodily organic impressions with conscious sensations and

perceptions. But after all that Prof. Huxley has said, as

to the place which this organic impression has in the pro-

duction of the sensation, the questions remain whether it is

the cause, or a concause, or merely a condition, on which

a higher power comes into play. Prof. Huxley has surely

read of the fact of mental absorption—that state of mind

in which, when it is occupied by strong emotion, or by in-

tense thought, all the organic impressions may take place,
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and yet no sensation follow. When a person is -n-riting,

the clock may strike in the room, the impressions on

ear, nerve, and brain being complete, and yet the next

moment he may have not the slightest memory of the

sound; certainly, at least, not the consciousness or

memory which in ordinary circumstances he would have

had. These organic impressions have thus to meet as it

were with something other than themselves—something we

call consciousness or mind—ere even sensation becomes

actual, or a mental fact. This truly reduces them to

the place of a simple concause, and shows that there is

another factor which they do not necessarily command,

and which must concur in the realisation of the very

lowest form of mental life. Then these physical ante-

cedents relate to but the lower phenomena of mind.

Even if it can be shown that imagination and intellect use

portions of the brain, it must at least be admitted that

they are there to use them. Can it be said that the

apprehension of relations, or the act of generalisation, or

volition, is properly spoken of as a conscious impression ?

Does Prof. Huxley imagine for a moment that any careful

psychological analyst would place such operations on a

level with the consequent of a series of organic move-

ments
Again, what is the real meaning of the phrase that

" the operations of the mind are functions of the brain, and

the materials of consciousness are products of cerebral

activity?" (p. 80). Prof. Huxley quite sees and admits

that this is what is called "materialism," and indeed it is

nothing else. One ought to thank him for his candour. But

I should like very much to know the precise meaning of

the statement so characterised. WTien analysed, it means

this : that the nervous current generated by the brain out

of food and blood is transmuted into mind ; that as a

certain molecular motion is transmuted into heat, so a

certain nervous motion is transmuted into consciousness

or mind. Now it seems to me, on the other hand, that not

even sensation, to say nothing of intellect or the appre-

hension of relations of succession, coexistence, similarity,

has been shown to be the transmutation of nervous

force. We observe that physical forces are transmuted

into each other ; we can even quantitatively deter-

mine equivalents in this case. But the method fails us

the moment we seek to show that or how a state of

consciousness is a transmutation of the unconscious.

For now we are no longer dealing with forces of the

same kind—forces equally objects of consciousness itself

—

and known to be, to a certain extent, numerically deter-

minable ; we are dealing with the unconscious and the

conscious ; we are trying to bridge a gulf, on the further

side of which we have no basis. We have no measure or

rule for showing how the unconscious and the conscious

are convertible, or that they have any conceivable relation

whatever. Besides, even if we get sensation out of

nervous force, what of the relations of difference, resem-

blance, succession, and coexistence among those sensa-

tions ? Mr. Huxley calls these impressions of impres-

sions. This is a very inaccurate expression. An impres-

sion of an impression must at least be picturable in the

imagination. It is not so here. These relations are dis-

cerned by the intelligence ; they suppose impressions
;

their material or nerve-antecedent is not observable, and
they can in no way conceiva,bly be referred to physical

movements. Further, a physical or brain-force, though

it give one definite sensation, or even a series, cannot

provide for the pervading unity of self-consciousness.

Physical forces, which are perpetually changing, succes-

sive and different, cannot be made convertible with the

sense of unity which pervades all our consciousness. And
further, the consciousness of a series of impressions,

even of two impressions, the recognition of this fact or

relation, its being in our consciousness at all, implies a

standing unity of consciousness, a self or being, one

and identical, which may be awakened into conscious

life in or through those impressions, but which is in no way

made by them—rather, is necessary to their being made

or known.
But is Prof. Huxley's conclusion at all consistent with

the law of physical energy? According to the law of

the transformation of energy, the energy represented by

motion or molecular change in matter passes into a con-

sequent, which is also a movement or molecular change.

The antecedent and the consequent states are still only

forms of molecular change ; and the amount or quantity

of the antecedent is represented by the amount or quantity

of the consequent. There is transformation of energy

;

but there is no change in the kind of the consequent.

Now according to Prof. Huxley, a state of consciousness

called sensation, or emotion, or idea, is as much the

result of "the molecular changes which take place in that

nervous matter which is the organ of consciousness, as the

nerve-vibrations are the result of the impact of the light-

waves on the retina." At the same time Prof. Huxley

holds that the state of consciousness is distinct in kind or

quality from the physical movement. It is psychical, or

a form of psychosis as opposed to neurosis. And indeed

he must admit a distinction in quality in the two cases.-

For the physical movement is possible—nay, is actually

carried on apart from consciousness ; whereas the sensa-

tion, the very lowest form of consciousness, is possible,

is actual only in consciousness itself. There is all the

difference between the fact which depends on observation

by eye- sight and the feeling which is self-guaranteeing

while it lasts, between the unconscious observed and the

conscious felt. But be this as it may, he admits the

distinction, as in fact impassable in thought. How is

it then consistent to say that the state of conscious-

ness is the effect of the physical movement? Either

the law of physical energy is observed, and then we
have only a physical movement as the determined result

;

or it is not, and then we have a state of consciousness,

something distinct in quality from a physical movement

;

that is, we have as the result of the given physical force

that which was not contained in the force as a simple-

quantum of physical energy.

But Mr. Huxley, following, as he thinks, Hume, tells

us somewhat singularly that this materialistic doctrine of

the origin of mind "contains nothing inconsistent with

the purest idealism" (p. 80). In other words, what we

call matter turns out in the end to be a purely hypo-

thetical entity, assumed as a cause of certain states of

consciousness. The very conception of such an entity

is inconsistent with the basis here given ; for if our

sense-knowledge, indeed all our knowledge, be restricted

to states of consciousness called feelings, we are pre-

cluded from forming an idea even of matter as an



456 NATURE \_March 20, 1879

object transcending consciousness, or of anything but

states of consciousness, their compounds, and relations

among themselves. To speak of "matter" as a cause

of our feelings is, on such a theory, meaningless ; and
such a cause as an inference is impossible. Matter and
motion, then,' are simply convertible with states of con-

sciousness, in fact, with feelings. And when we are told

that these phenomena precede and cause the states of

consciousness we call sensations, emotions, thoughts, we
say merely that one set of states of consciousness is ante-

cedent and cause of certain others. We have, therefore,

wholly given up the dualistic scheme and the aim with

which we started, viz., that of explaining the feelings by

material phenomena. We now really profess to explain

the whole of our conscious states—or mind—by one set of

its states or phenomena, viz., those we call matter and
motion. But does Prof. Huxley not see the pctitio pri7icipii

involved in such an argument ? When I am cognisant of

the phenomena, matter and motion, have I not assumed
consciousness and its states to account for consciousness

and its states ; or rather, which is worse, have I not

assumed certain very elementary states of consciousness

—

to account for, in fact, to generate the whole contents of

mind—in all their complexity and reach—intellect, emo-

tion, desire, volition, and moral sense|? This is cutting

the knot coarsely with a hatchet. It is not even solving

the problem as to how from rudimentary states of con-

sciousness itself, mind can rise to its recognised fulness

and complexity—rise, in a word, to that which we call

matured consciousness. J. Veitch

SACHS'S VENEZUELA
Aus den Llanos. Schilderutig einer ttaturiuissenscha/t-

lichen Reise nach Venezuela. Von Carl Sachs. (Leipzig:

_ Veit, 1879.)

NO one who has a liking for natural history should

omit to read Dr. Sachs' account of his adventures

in the Llanos of Venezuela. German books of travel,

though possessing a large amount of solid information

are often rather dry and heavy. But Dr. Sachs' volume

is certainly an exception to the rule, and may, we think,

be placed, as regards the interest of its narrative, nearly,

if not quite, on a par with the well-known works of Bates

and Wallace.

The late Dr. Carl Sachs, who was formerly as-

sistant to the great physiologist of Berlin, Emil du
Bois-Reymond, and lost his life in an unfortunate

accident on the glaciers of Monte Cevedale in August,

1878, went out to Venezuela, not with the ordinary ob-

jects of the travelling naturalist, although no opportunity

was lost of collecting specimens, but for the especial de-

sign of obtaining a better knowledge of that most won-

derful of fishes commonly called the electric eel {Gymnotus
electricus). No more appropriate use could certainly have

been made^ of the " Humboldt-Fund," collected in order

to preserve in memory that great naturalist, than the

devotion of it to such a purpose. Humboldt's account of

the electric eels and the mode of their capture, is among
the best known portions of his travels. Nearly eighty

years had passed without any naturalist having trodden

in Humboldt's footsteps, or having attempted on the spot

the further elucidation of the extraordinary properties of

this fish, aided by the enormous development which the
science of physiology had made since that period.

With this object, therefore, Dr. Sachs left Europe in

October, 1876, determined to visit the home of the electric

eels in the same streams that Humboldt had found them
in the year 1800. To arrive at this destination is not in

these days a matter of great difficulty. From Hamburg a
swift ocean-steamer bore our naturalist to La Guayra, and
a day's ride over the coast chain of the Andes brought
him to Caracas, the capital of Venezuela. After a few
days' spent in rest in this lovely city and in excursions in

the neighbourhood, Dr. Sachs turned his face due south-

wards, and, accompanied by servants and baggage-mules,

rode over the grassy plains, or Llanos, which cover the

southern part of the republic. Ten days' travel brought

him to the little village of El Rastro, situated on one of

the small confluents of the Rio Sisnado, a branch of the

Orinoco, the very spot where Humboldt had captured

Gyvinoii seventy-six years before.

Humboldt' s account of the mode in which this operation

was effected in his days is well known. The Indians "fished

with horses." About thirty wild horses and mules from

the Llanos were collected and driven into the river. The
stamping of the beasts drove the eels out of their hiding-

places in the mud into the middle of the stream, where

they got under the bellies of the horses and attacked them
with repeated discharges of their electric organs. The
unhappy quadrupeds rushed out to the banks, but were

driven back into the water by the shouts and sticks of the

surrounding Indians, until many of them, exhausted by

the repeated shocks of the Gymnoti, sank to rise no more.

The eels thus lightened of their superabundant stock of

electricity were easily captured by the Indians.

Such is Humboldt' s well-known story. But strange to

say the Venezuelans of the present day simply laughed

when Dr. Sachs proposed to put a similar plan in opera-

tion, and said they had never heard of such a thing.

Indeed Dr. Sachs after various inquiries on the subject,

was at last driven to the conclusion that fishing for

electric eels with horses, as described by his illustrious

countryman, must have been quite an exceptional occur-

rence, and could never have been a recognised custom.

In fact. Dr. Sachs was altogether unsuccessful in in-

ducing the people of El Rastro to procure him electric

eels in any way, and, after some rather disheartening

attempts, shifted his quarters to the neighbouring town

of Calabozo, where he hoped to find better quarters and

a more intelligent set of assistants. Here, also, although

his offers for electric eels were raised to ten pesos (about

30i'.) a head, the fishes did not " come in," and poor Dr.

Sachs was almost beginning to despair, when he fortu-

nately heard of a certain ''LJanero"—General Guancho

Rodriguez—the very man for the occasion. How under Don
Guancho's generalship these redoubtable eels were at length

captured and brought home to the doctor's laboratory at

Calabozo, how the necessary experiments were conducted

to the wonderment of the good Calabocenos, and how.

Christmas is passed in that city, is all well told in some*^

entertaining chapters, which will be much appreciated by

:

those who read Dr. Sachs' s narrative. It musts suffice for^

us to say that during Dr. Sachs' s stay at Calabozo, whieb[

lasted until March, 1877, the main objects of the expedition;;

were^tully attairted, and a number of important researches^
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carried out, the results of which, owing to Dr. Sachs's un-

timely decease, will, we fear, never be given to the public.

Leaving Calabozo, Dr. Sachs continued southwards to

San Fernando de Apure, and thence down the Apure and

Orinoco to Ciudad Bolivar, the capital of this part of

Venezuela. From Ciudad Bolivar steam quickly carried

him to Trinidad, and thence back to Europe. Of this

section of his journey, as of the former part, Dr. Sachs's

narrative is full of interest—nor will any one who reads it

fail to regret that so promising a life should have come to

such an early conclusion.

OUR BOOK SHELF
Education as a Science. By Alexander Bain, LL.D. (C.

Kegan Paul and Co., 1879.)

This work, belonging as it does, to The International

Scientific Series, naturally calls for some notice in our
columns. We must confine our remarks, however, to

the portions which deal with Mathematical, Physical, or

Natural Science. The author, though Professor of

Logic and English Literature, has already appeared
before the pubUc as one of the Editors of Arnotfs
Physics, and has laid down the law in a somewhat
peremptory way about Elementary Geometry. We
expect to find, therefore, accurate science, and above
all, clear and definite composition, in his work.
The first of the following extracts supphed a hint

which enables us to make the book review itself. We
have taken the liberty of itaUcising a few words, in other

respects we quote verbatim.
" Definite descriptions of definite failures, without note

"or comment, are a power to punish. WTien there

"are aggravations, such as downright carelessness, a
" damaging commentary may be added ; but in using
"terms of reprobation, still more strict regard has to
" be paid to discrimination and justice. The degrees of
"badness are sometimes numerical .... this very
"definiteness literally stated is more cutting than
"epithets."

" The phrase 'caeteris paribus' (other things remaining
" the same) is a mathematical coinage, for guarding
"against the error of supposing that a course \sic) will

"produce its effect under all circumstances indiscrimi-

"nately."
"The ad\'antages above set forth are such as Mathe-

** matics is peculiarly fitted to give, and without which
" they are scarcely ever attained at all. In so far as the
" physical sciences unfold similar advantages the way is

" paved for them by Mathematics. To this short sketch
" of what Mathematics does, we should, for the sake of
" clearness, append what it does not do, and must be left
" undone, if we stop with it."

" The earlier parts of such subjects as Geometry and
" Algebra need the longest iteration : the progress should
"be at an accelerating rate. The higher Mathematics
" should not be commenced w^ith immature or incapable
" minds.'"'

" How to embody the actual problems in matheniatical
"language,—for example, the problems of motion in the
" scheme of differential coefficients,—is a standing em-
*| barrassment, not to be met by any of the arts of
" ordinary tuition."

" Try a child tolift a heavy weight first by the direct
"pull, . . .

."

" Many trials must be allowed to get a child into a new
"shade of vowel, as, for example, when Scotch {sic)
" children have to learn the English sound of 'all.'

"

"A high wrangler is a man professionally fitted for some
" special post involving Mathematics ; but, if he turns to
"one of the other professions—Law, Medicine, the

" Church, the Public Service, he has incurred an irreme-
" diable waste of human strength."

Having attentively perused these extracts, the reader
will probably be prepared to consider the following state-

ment as more than plausible :

—

"A purely psychological or metaphysical education
" might be the worst case of any . , .

." P. G. T.

Ufe in Asiatic Turkey. A Journal of Travel in Ciliciaf

Isauria, and parts of Lycaonia and Cappadocia. By
the Rev. E. J. Davis, M.A. Map and Illustrations.

(London : Stanford, 1879.) :

Mr. Davis resides as Chaplain at Alexandria, and the
present thick volume is the result of a tour in Northern
SjTia, in the smnmer of 1875. It is surprising that a
region so full of interest should have been so little visited,

and therefore Mr. Da\ns's account of what he saw is

specially welcome. That there is much to interest in

these parts is evident from aU that Mr. Davis teUs us,

and his quiet and painstaking narrative will well reward
a careful perusaL The pictures, coloured, from drawings
by Mr. Davis, are unusually good, and add greatly to the
interest of the volume, which is likely to take its place as
a standard reference-work on the region with which it

deals.

LETTERS TO THE EDITOR
[ TTu Editor does not hold himsdfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, or
to correspond vnth the writers of, rejected manuscripts. N0
notice is taken ofanonymous communications.

\The Editor urgently requests correspondents to keep their letters ms

short as possible. Ihe pressure on his space is so great that it

is impossible otherwise to ensure the appairance even of com-
munications containing interesting and novd facts,}

Tempel's Comet

We find in Nature, vol. xix. p. 347, some detailed particohrs

about the return of the comet 1867 II. (Tempel) in the course of

the present year. In this article Sandberg's calculations are also

taken into account. The real value of his studies about this

comet seems to be but little known, as in other instances as well,

new calculations are based upon diem. In the Astron. Nach.
Sandbei^ has only given a very short account of the results of

his researches, and it is therefore but natural that their r al

value must be more or less concealed. Sandberg has published

the details of the first determination of the orbit in a special

treatise (Specimen Inaugurale de Orbita Cometx II., 1867,

Zwollae, 1869), which seems to be not very much k-uown, and it

is not necessary to read much of this work to make sure of the

negative value of the calculations. -

I now take the Uberty to give here some short nodces, which
are, however, quite proof enough to keep astronomers eventually

from unnecessary calculations. Sandberg makes use of all

observations, and forms the normal places by the deviations of

the different observations from the provisional ephemeris. In

doing this he rejects, "prompted by the example of others,"

{sic) all observations which deviate more than i'5s. in R.A., and
20" in D. from the ephemeris, and not firom the average. If, for

instance, as with a normal place the mean deviation comes to

-|- 14" in D., he rejects observations which deviate 6" from this

average, whereas he accepts others to their full value, the

de\'iation of which from the average is nearly 30" ( - 14" from

the ephemeris).

According to this proceeding is the accuracy of his calcula-

tions. An observation .of Pulkowa deviates, according to his

calcidation, firom the normal difference in D. ( - 2"'2} 21" (iS' '9).

If he had token the parallax with correct sign, the observation

would deviate 4" from the average. In the same manner the

above-mentioned great deviation from the average is wrong, and

does in reality only come to about 3". These facts are sufi&cient.

It would be easy to mention many others of similar natiure, but I

do not think it necessary to take up more room in your esteemed

periodical.
W. Valentiner

Mannheim Observatory, March 10



458 NATURE [March 20, 1879

Experiment with a Vacuum Tube

A TUBE like a radiometer tube contained a concave metal

disk within the bulb ; this disk could be connected with the pole

of an induction-coil, and about a quarter of an inch above it was
a small wire which could be connected with the other pole. The
bulb was exhausted to such a point that a 5-inch jspark could not

pass from the wire to the metal disk. The wire and disk were
connected for several minutes with an induction-coil giving 4^
to 5-inch sparks ; although no spark passed between them, the

glass on the side of the bulb, which v/as j»s( in the focus of the

metalconcave disk, ivas melted, and the pressure of the external air

forced the melted glass inward, and a minute hole was formed,
of course destroying the vacuum. The diameter of the hole was
about that of the finest sewing-needle ; it was in the centre of a

depression in the side of the bulb about a tenth of an inch in

diameter. H, Alfred Cunnington
Devizes, February 28

[Having succeeded in melting platinum by the heat of molecular
impact (Proc. Roy, Soc, No. 191, p. no, and Nature, vol, xix.

p. 137), it is not surprising that the heat is sufficient to melt glass

when the focus falls on it. In a paper communicated to the Royal
Society in November last, now being printed in the Philosophical
Transactions, I mentioned that by drawing the focus on to the
side of the glass tube by means of a magnet, the glass became
heated to redness. In December I wrote to Prof, Stokes that I
had melted up a piece of Gorman glass in the focus of the rays,
and at the same time I sent a piece of the melted glass to my
friend Mr, Sorby, of Sheflfield, for microscopic examination, as
the fusion in vacuo had produced an unusual appearance on the
surface of the glass.

—

William Crookes.]

Tides in the Bay of Fundy
Having resided for some years in the neighbourhood of this

bay, I am able to give a little information respecting its tides.

The bay splits into two at its inner end. One of these branches
leads through a narrow channel into the broad basin of Minas.
The other, called Chegnecto Bay, is not interrupted by any such
contraction, and is therefore more favourable for the formation
of very high tides. This bay itself divides at its upper end into

two, and one of these, called Chepody Bay, contracts very
gradually for some thirty miles inland, forming the estuary of
the Petitcodiac River, This is the place where the highest tides

occur, and as far as I have been able to learn, their maximum
height is 70 feet, A powerful "bore" is formed by the
incoming waters. The captain of the steamer Emperor, which
plied between St, John, N,B., and Windsor, N.S,, informed me
that the highest tide in any part of Minas Basin was about 55 feet.

This would probably be at the head of Cobequid Bay, near Truro.
Noel Bay, which is mentioned in Dr. Haughton's letter (Nature,
vol. xix, p. 432), is in Minas Basin, rather more than half way
from its narrow mouth to the head of Cobequid Bay. If the
range here at ordinary spring tides is 50-5 feet, any one looking
at the map and knowing the effect of funnel shaped estuaries,

would be prepared to learn that there is a range of from 60 to

70 feet in Chepody Bay and the estuary of the Peticodiac, at
strong springs, J, D, Everett

Malone Road, Belfast, March 14

End-on Gas-Vacuum Tubes in Spectroscopy

While nothing will give me greater pleasure and confidence
in my own worked-out views than to learn, as you intimate in

the editorial note (Nature, vol, xix. p, 400), that so able a work-
ing scientist as Dr, Van Monckhoven had preceded me in point-

ing out the value of end-on gas-vacuum tubes, and had sent speci-

mens similar to mine to several observers in England, allow me
to inquire where I can find any published account in this country
of his tubes, the parties to whom they were sent, and the work
accomplished with them ? And why, also, if the said tubes were
found by those gentlemen as intensely superior for spectroscopic
results as mine are proving themselves—they have not yet been
described in any of the latest London books I have been able to

look into on spectroscopy, natural philosophy, electricity, and
instrument-makers' price lists, though the old, pale, imperfectly-
lighted, transverse-vision tubes are referred to in all ?

Your obliging answer to these questions will evidentlybe of inte-

rest to Dr. Van Monckhoven, as well as myself, while it will also
have a far wider and more important bearing for many persons

in Scotland. For they, conscientiously striving by all recognised

public methods of study to keep up with progress in the south,

and not having heard of end-on gas-vacuum tubes for the spec-

troscope before my recent paper on them, would very much like

to have thereby and therein a practical demonstration of what a

thing, and a good thing too, being, as you say of this, "already

well known in England," really consists in ; and to what extent,

therefore, every member of the community here ought to have

similarly knovim it on the loth inst., and myself nearer to the

same date in 1878, when M, Saileron made the first examples

for me, on my then supposed new idea. PiAZZi Smyth
Edinburgh, February 28

[Dr. Van Monckhoven writes that his new tubes were described

to the Belgian Academy of Sciences in 1877, in a note, a copy

of which he sends us. He states that he sent some of these

tubes to Mr. Dallmeyer, who gave them to various English men
of science. They give, he states, about 100 times more light

than the ordinary spectrum tubes.

—

Ed.]

Intellect in Brutes

Dr. Rae has so fairly disposed of Mr, Henslow's examples

of so-called "practical and "abstract reasoning" that further

comment is unnecessary. As, however, the subject of intellect

in brutes is on the tapis, I will give an instance of sagacity in a

dog that finally set at rest any doubts I ever entertained that the

difference between human and animal intelligence is one of

degree only.

If you have space for it, the accompanying plan will be of

great value in describing the circumstances.

Mr, J, W. Cherry, of the Madras Forest Service, was owner
of the dog in question, a bull terrier, called "Bully." We

lived in the bungalow (a), the compound of which was bounded
south and west by public roads (d c) and (G F c) both leading to

the cantonment of Mangalore in the direction C. There were

three gates into the compound at (c) (d) and (g), the main ap-

proach to the Bungalow leading over a bridge (b), that spanned

a branch public road (f d). The compound was filled with

trees and shrubs, and bordered by dense lantana hedges, so that

with the exception of a portion of the western road at F, neither

of the cantonment roads were visible from the bridge, nor could

the foot-paths (a) and [b) be seen thence.

Now Bully had a lady friend (canine) living in the canton-
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ment, and at times she was so attractive that absences without

leave on the part of the dog were frequent. After one of these

excursions Bully had been brought back, and chained up for the

night. Next morning, while his master and I were sitting at

early breakfast, it was decided that he should be released, and
to effectually stop further delinquency, a peon was sent down to

the bridge with orders to intercept him if he started for the

cantonment.
Bully was brought in and unchained ; he had that unmistak-

able air of detectSi guilt deservedly punished, and spent some
time in begging for scraps from the table in a most deprecating

maimer. Shortly, however, he strolled into the verandah, and
then down the front steps on to the gravel walk. After wander-
ing about aimlessly for a few minutes, he quietly started off down
the approach (a h b). We followed, keeping out of his sight.

At the turn of the road Bidly met the unexpected apparition of

the peon standing on the bridge. In a moment, though not a

word was spoken by the man, the dog turned and came straight

back to the room, whither we had in the meantime slipped back
unobserved, and re-entered it wagging his tail violently and
looking exceedingly sheepish. He now lay down and closed his

eyes. The cocked ears showed that sleep was mere pretence,

and he soon rose again, went out into the front garden, and
hunted for buried bones, purely imaginary ones, I believe. His
search gradually led him down the hill by the foot-path (a),—we
keeping him in sight, as before—and he finally reached the road
at the bottom. There all disguise was dropped, and he started

off for the cantonment. As he neared the spot (f) the peon
espied him, and shouted out his name. He turned at once,

climbed the hill, and came into the bungalow, where the same
farce of repentance was gone through.

Bully now seemed to have made up his mind that escape was
impossible ; he lay down on a mat in the verandah, and re-

mained there for a long time. But for the persistent cock of
the ears we should have imagined the animal really asleep. Mr.
Cherry eventually went to his office-room, and I remained in the
verandah reading the morning paper, and occasionally glancing
at Bully. He lay very still, but once or twice I detected him
opening his eyes and raising his head to look round him. Each
time he caught my eye he wagged his tail vehemently for a
moment or two, and then resorted to his sham sleep.

It may have been for half-an-hoiu", or thereabouts, that this

state of Uiings continued. I then became interested in an article

in the paper, and when I next looked up Bully was gone. I

called Mr. Cherry, and the house was searched. No Bully. The
peon was sent for and interrogated ; he had not seen the dog.
As a last resource inquiry was made of the horsekeepers down
at the stables (d). The reply was—" Yes, the dog had passed
through the gate (d) some time before." Taking advantage of
my occupation and the absence of his master. Bully had left the
house, and taken his way to the cantonment by the only path by
which he could have escaped unnoticed by the peon—that shown
by the dotted line.

In this necessarily short account I have hardly done justice to

Bully's diplomatic powers, but most of your readers will appre-
ciate the intelligence that led the dog to successfully elude the
watch set over him.

E. H. Pringle

A SMALL English terrier belonging to a friend has been taught
to ring for the servant. To test if the dog knew -why it rang the
bell he was told to do so whilst the girl was in the room.
The little fellow looked up in the most intelligent manner at

the person giving the order (his master or mistress, I forget
which), then at the servant, and refused to obey, although the
order was repeated more than once.
The servant left the room, and a few minutes afteiTvards the

dog rang the bell immediately on being told to do so.

Royal Institution, March 14 JOHN Rae

Observing the remarks of Mr. G. Henslow (Nature, vol.
xix. p. 433) in reference to " abstract reasoning " as not to be
observed in the lower animals, it has occiured to me that the
following facts may have a useful bearing on this subject :—My
sister, who lives just opposite to my own house, possesses a cat
(now about thirteen years old) whose intelligence is very remark-
able. He has the habit of making use of the knocker of a side
door, which is just within his reach as he stands on his hind legs,
whenever he desires admission. A single knock is tried in the

first instance, but if this is not answered promptly it is followed

by what is known as a " postman's knock ; " if this is not suc-

cessful, trial is then made of a scientific "rat-tat" that would
not disgrace a west-end footman. I should say that " Minnie"
holds the knocker in his paw as we should hold it in our fingers,

and not by simply tipping it up. How far this practice involves

"abstract reasoning" 1 will not say, but something like an
approach to it is suggested, for he was never taught to knock at

the door, and adopted the habit some three years ago, evidently

to gain admittance, very often to the annoyance of my sister's

family, who have occasionally been disturbed in this way at un-

seemly hours. I should be sorry in thus referring to the sagacity

of poor pussy (who is now also somewhat feeble) to reflect upon
him by noticing some other of his peculiaritie?, one of which is

his fondness for a little brandy and water and other alcoholic

stimulants ; but I think what I have referred to may be interest-

ing to Mr. Henslow or some other of your correspondents, and
it is within my own knowledge and observation. G. M.
March 15

Mr. Henslow asks for " cases of purely abstract mental
reflection in animals," and in reply I mention a case in Somer-
setshire of a kitten about half grown, at a house where I was
stopping, having mental reflection of some sort.

I was sitting in one of the rooms, the first evening there, and
hearing a loud knock at the front door, was told not to heed it,

as it was only this kitten asking admittance. Not believing it,

I watched for myself, and very soon saw this kitten jump on
to the door, hang on by one leg, and put the other fore-paw
right through the knocker and rap twice.

The knocker was an ordinary-shaped one fixed in the centre

of the door, half way up ; the top part of the door was glazed.

I saw this performance dozens of times aftens ards, and often

used to put the kitten outside to see it done. It was nev«r
known to knock when any one stood in the garden, but if one
went in-doors and shut it outside, in a few minutes came the

usual knock.
A sister kitten to this one was never known to knock, but sat

on the doorstep and entered when the door was opened, and in

nine cases out of ten the knocks were successfiJ.

This kitten was never taught in any way ; it would knock at

both front and back doors. I shoiild like to know if Mr.
Henslow considers this practical or abstract reflection; the

result was /rar/Zca/. MAURICE Belsham
Simla Cottage, Barnes

The explanations by Mr. Nicols (Nature, vol. xix. p. 433)
fail to convince me that the rats cut the pipes to get at the water.
I have seen the edge of joists cut or gnawed about eight inches

above the ground, where the rat would have to stand on its hind
legs to do it—What was that for ? Again, why does our cat

scratch the legs of the kitchen table ? It seems to me that rats

are often like children, they must be doing something to work
off the energy within them, and fill up the time, and they often

do things without any definite reason. Lastly, if the water is at

high pressure especially do they stop to drink the water at all ?

It also runs in my mind that the rats cut the lead pipes where
there was plenty of clean water without doing so.

Glasgow, March 17 W, P. Buchan

I BEG to thank Mr. Nicols for his courtesy in supplying the
missing links of evidence in the rat cases (Nature, vol. xix.

p. 433), cases which may, I think, be applied with reference to

Mr. Henslow's difficulty concerning " abstract mental reflec-

tion ;
" for it seems to me now that the most probable supposi-

tion is that the rat-community had learned through experience

(likely got accidentally in cutting pipes which obstructed their

operations) that such-like pipes at times contain water, and by
exercise of reason came to the conclusion that it was worth while

to make the exploration in the instances given.

I give the following as told me by my wife—now dead—who
personally witnessed the transaction on various occasions :—At
her sister's honse in Kent a donkey which, when not employed
by the children, grazed in a field with some cows, was in the

regular habit of acting as follows :—At the usual hour for the

cows to come home to be milked the donkey lifted the latch of

the field gate, opened and held back the gate (which would other-

wise have swung close again) till all the cows passed out, then
allowed the gate to shut, and went home with the cows. Of
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course no one taught the donkey to do this ; but the quadruped
gave the biped a practical lesson, from which I am not aware
that they drew the abstract verbally formulated conclusion that

reason may be exercised without rhetoric.
•-March 14 'Hbnrx MuiRHEAD

I BELIEVE that instances of^rats gnawing through water-pipes

are frequent. Two have come to my knowledge during the past
fortnight. The one instance occurred at the house of a gentle-

man near West Hartlepool ; in the other case a large hole, 3I
inches long, and varying from \%\h% of an inch to i^th inch in

breadth, was gnawed in the fresh-water pipe of the screw- steamer
Mary Ccroerdalc. A portion of tliis pipe, containing the hole,

was cut off, and is preserved by me ; it is a stout leaden pipe, a
quarter of an inch thick, and with a diameter of 2,\ inches. It

is very doubtful vvkether there was any flaw before the hole was
begun. R. Morton Middleton
West Hartlepool

Distribution of the Black Rat

Perhaps some of the readers of Nature may be able to throw
some light on the present geographical range of the Black Rat
(Mils rattus, L.). In the early part of 1877 some individuals of

this species came on board the steamship Lady Frances either at

Bombay or at Rangoon, but, as the captain believes, at the latter

port. The animals multiplied on board the vessel, and in August
last I had tlie pleasure of receiving from the: ship a living speci-

men, W'hich was at once forwarded to the Zoological Gardens in

Regent's Park, where, I believe, it may still be seen. In a " Cata-

logue of the Mammals of the Sahara," by my friend, Canon
Tristram, F.R.S. ^dide "The Great Sahara," p. 385), the author

states that the " Far el Kla," as the black rat is called by the

Arabs, "still maintains its position" in the Algerian Sahara.
And I was yesterday presented by Mr. F, Donald Thompson,
of Seaton-Carew, with a skin of Mus rattus from New Zealand.
This example, like those from Burmah, was brought over by a

vessel (the Trevelyan) which loaded grain at Lyttelton, in the

province of Canterbury, New Zealand, where the rats embarked.
In August, 1878, Dr. Sclater, F.R.S. , was good enough to

inform me that " Mus rattus has rather an extensive range over

Europe and Western Asia," and^added, " I fear it would not be
possible to state it very exactly." But it is evident that the

range of the species is much wider, as it is known to occur in

North Africa, British India, and New Zealand ; and it is also

said, by Prof. Bell and Mr. Macgillivray, to have been carried

to America and the South Sea Islands by ships. I should be
glad to have further evidence as to its occurrence in Burmah,
and it would be also desirable to know if it is found in the

Malay Archipelago, China, Japan, or Australia. Dr. Peters,

of the Zoological Museum at Berlin, assured me, in June last,

that the species was extremely rare, if not actually extinct, in

Grermany, and showed me the only specimen in the fine collec-

tion under his care—an old and faded skin from Hanover.
The animal lingers in one old building at Stockton-on-Tees,

and there is clearly a possibility of its being reintroduced in

many seaport towns through the agency of ships.

West Hartlepool, March 11 R. Morton Middleton

The United States Fisheries

In your review of the report of the United States Commission
of Fish and Fisheries, you say you are of opinion there is almost

no difference between Salmo salar and Salvia quintiat. My
friend Prof. Baird sent me his report some time since, and also

forwarded several thousand eggs of Salmo (juinnat for experi-

ment in the hatching tanks of the Southport Aquarium. The
eggs hatched out remarkably well, a very small percentage only

being lost, and have proved much more hardy and tenacious of

life than any Salmo salar I ever had to do with, and very much
easier to feed. Salmo salar have never done well except when
fed on the minute red worms found on the mud in the beds of

some rivers and streams (our supply was obtained from the

Thames). Salmo quinnat, however, live well, and grow faster

on the roe of fish (refuse from the fish market), such as whiting,

than S. salar will on anything. From what I have seen of

them I quite agree with Prof. Baird in his admiration of this

mcnber of the salmon family, and I share his surprise that it has

attracted so little attention among English fish-culturists. It

would certainly be a most valuable addition to our food-fishes.

stronger, and apparently of more rapid growth than our native
species. On the continent, and in New Zealand and other
countries, it is most greedily sought after, and each season for
several years past an agent has carried from America to France,
Germany, and other countries, large consignments of the ova.
In England, so far, it appears to have been quite neglected.

Hill Fold, Bolton, March 15 Ghas. L. JTacKSON

Plovers in the Sandwich Islands

I CAN vouch for the truth of the visit of golden plovers to the
Sandwich Islands mentioned by Prof. A. Newton in Nature,
vol. xix. p. 433. They are very numerous during the winter
from November until March. I do not know the scientific name,
but I have shot a great many on Oahu and Hawaii.

If it will help Mr. Newton in the solution of the very interest-

ing question he raises I may mention that M. Bailliere, Cpnsul-
General for France at Honolulu, is in the habit of sending speci-

mens of birds to (I think) the jardin des Plantes, Paris, where
doubtless a specimen might be found. S. EoNG

Hertford, March 15

Unscientific Art .. i iw ^.

In the Graphic for December 28 there appeared a stetch of a
man taking a reading on a marine barometer, on board the

Sarmatian, during the voyage of the Marquis of Lome to Canada.
To see the scale better by the light of his lantern, the observer
is represented as sloping the barometer at an angle of about 30°

from the vertical, John W. Buck
New Kingswood, Bath

ON THE POSSIBILITY OF EXPLAINING THE
CONTINUANCE OF LIFE IN THE UNIVERSE
CONSISTENT WITH THE TENDENCY TO
TEMPERATURE-EQUILIBRIUM

n^HE idea of the ultimate final cessation of all physical
•' change and life in the universe ^ has been contem-

plated by many physicists with some dissatisfaction, and
with the desire if possible to find some explanation or

physical means by which so apparently purposeless an
end is averted, and of avoiding the necessity for assuming
in past time a violation of physical principles at present
recognised to exist. ^ Several attempts have been made
to surmount the difficulty,^ but apparently with no gene-
rally satisfactory result. Having given much time to

physical problems having a relation more or less to this

question,and having always kept the question itself in view,

I should like to submit the following conclusion to the

readers of Nature as an attempt to solve the difficulty,

though what I have to bring forward is probably not

entirely new, as considerations partially tending towards
the same final result have already been published by
Mr. James Croll, Phil. Mag., May, 1868, " On Geological

Time ;
" * and Mr. Johnstone Stoney, ' On the Physical

Constitution of the Sun and Stars," Proc. of the Royal
Society, 1868-69. The groundwork of what I have to

suggest may be described in a few words.''

Taking a general view of the universe, we may consider

it as so much matter, which contains a certain quantity

of energy. Let us suppose for illustration the energy of

' Thomson, " On the Universal Tendency in Natiu-e to the Dissipation of

Mechanical Energy," Phil. Mag., October, 1852 ; Clausius, Ninth Memoir,
Pogs- Ann., July, 1865; see also Tait, "Recent Advances in Physical

Science," second edition, p. 22.
^ The allied idea of the whole universe tending to agglomerate into one

mass under the action of gravity, the notion of instability thus involved, all

this has something incongruous and unnatural about it that appears to be
scarcely in harmony with the orderly working of physical phenomena, and
would seem to point to the necessity for some additional explanation.

3 Grove, " Corr. of Physical Forces," p. 67; Rankine, " On the Reconcen-
Uation of the Mechanical Energy of the Universe," Phil. Mag., November,
1852, &c., &c.

4 Also Quarterly yournal ofScience, July, 1877-
5 The same problem was considered by the writer in special reference ta

Le Sage's theory of gravitation in the Quarterly Journal 0/Science for July
last, but my present object is to deal with the question entirely independently

of any special theories, and solely on the basis of generally accepted facts,

or facts which if not known would be in harmony with or deducible from
those which are known.
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this matter to be raised to such a degree that the whole
forms a gas, consisting of separate or dissociated mole-
cules, filling space uniformly. This would evidently be
the result of applying sufficient heat, just as for example
a gas consisting of compound molecules breaks up into

its elementary molecules when sufficient heat is applied,

the molecules being unable to aggregate into groups on
account of the expansive action of the high temperature.
When the temperature of the gas is lowered the molecules
(as is known) commence again to aggregate into groups,
i.e.., to cluster about common centres in chemical union.

So in the case of the universe, in the imaginary instance
of an (adequately) extremely high temperature, we should
have the entire universe consisting of separate molecules
or forming a very rarefied gas, the molecules being unable
to aggregate into distinct groups under the action of

gra\'ity, owing to the enormous velocities of the mole-
cules.' The molecules would simply rebound from each
other in straight lines, according to the principles of the
kinetic theory of gases.^ Let us suppose, now, the ex-
cessive temperature to fall, or in other words the total

energy to diminish. Then the molecules would com-
mence to cluster into groups (forming masses) under the
action of gravity, the mean size of such aggregated groups
of molecules becoming greater as the temperature is less,

and the number of such groups diminishing in the same
proportion. At first, by a slight fall of temperature we
should have a large number of small groups (or clusters)

of molecules ; by a further faU of temperature a further
clustering of molecules under the action of gravity would
occur, i.e., the size of the separate masses would increase
and their number diminish. The case is, in broad
principle, exactly parallel to that of a compound gas when
subjected to extreme variations of temperature, indeed
as far as the purely mechanical considerations are con-
cerned, it is only a question of scale.^ We know that
when a compound gas whose molecules possess a high
complexity has been heated up to the temperature of dis-

sociation, and the temperature is gradually lowered, then
at first only a clustering of elementary molecules takes
place ; but as the temperature is further lowered, these
compound molecules may cluster together to form com-
pound molecules of a secondary order or higher degree
of complexity (/.^., molecular clusters of a larger mass).
Thus the mean mass of the clusters of molecules in the
gas increases as the temperature is lowered, and the
number of such clusters (or centres of aggregation) dimi-
nishes correspondingly.
We will therefore suppose that the universe has attained

a final state analogous to this, i.e., such that the mean
mass of a cluster of molecules (a stellar mass) and the
number of such clusters (stellar masses) is such as exactly
to represent that which must exist by the actual mean
temperature of the universe. But it may be said, as far
as we are able to appreciate and judge of the universe, it

certainly appears as if the entire universe were losing its

heat in the ether of space, and that this final state of
things (equilibrium) were not yet attained. But it may
be urged, in reply, we are judging of the entire universe
from the point of view of a single stellar sun to which we
belong. It is as if we were to judge of the temperature
equilibrium of a gas from the point of view of a single mole-
cule (or of a few others surrounding it), in which case it is

certain we should be unable to form an idea of the state
of temperature equilibrium of the gas. It is known to be
a demonstrated consequence of the kinetic theory that
the utmost diversity exists among the velocities of the
molecules of a gas, or the temperature from molecule to

^
' The deflection from a straight line owing to the feeble action of gravity

in rte case of single molecules, would evidently be inappreciable.

_
- There is, of course, this detail of diflference, viz., that while the aggrega-

tion of molecules about a centre in chemical action is limited, the aggrega-
tion in the case of gravity is unlimited. We merely apply in principle the
same general considerations t j molecules aggregated into clusters (lumps)
under chemical action, as to molecules aggregated into lumps under gravific
action (stellar masses).

molecule. In order to have a true idea of the state

of temperature of the gas, we must investigate ths

conditions of a region containing some thousands of
millions of molecules (any appreciable region or space
actually containing this number). So in order to have
an adequate idea of the state of temperature equilibrium

of the universe, we should require the mean temperature
(state of energ)') of a region containing some thousands
of millions of stellar masses, not the narrow view we have
from one of these, and the velocities of the few we have
measured—not to speak of the countless dark suns that

may exist in space, and about whose velocities we know
nothing. Mr. CroU has pointed out ^ how it is probable that

such dark suns may possess exceptionaUyhigh velocities, as
the bright (visible) suns would naturally have lost in the col-

lisions which developed their heat part of their normal
velocity of translation, the tran slatory motion having been
partly lost by conversion into heat. In the parallel case of a
gas, it is a known fact that even if the mean temperature
of the gas be low (less than normal temperature), some
molecules in certain parts must acquire in the accidents

of collision enormous velocities, and are thrown into very
forcible vibration at the encounters, such that they would
become luminous if we were able to visualise single

molecules. In other words, if all the molecules of the
gas possessed the velocities of these single molecules
(relatively few in number), the entire gas would appear
like a flame. So in like manner, though single stars in

the universe may be luminous, it (by analogy) by no
means follows that this at all approximately represents

the mean condition of the entire universe. This lumi-

nous state might be quite exceptional, and the mean
temperature of the universe might be exceedingly low for

aught we may know. We may happen to be in a part

where the mean temperature of the component matter is

exceptionally high, as, of course, from the fact of our

being in existence, we must be in a part which is suited to

the conditions of life. What is there, then, to oppose the

inference that the mean temperature of the universe may
be such that each stellar mass (or detached portion of

matter, glowing or not) on an average receives as much
heat from others as it emits itself, in analogy to the mole-
cules of a gas in equilibrium of temperature ; and this

does not prevent single stellar masses (in analog)' single

molecules of the gas) from acquiring exceedingly high
temperatures, indeed, they would naturally acquire this

from the encounters in certain instances, according to the

accepted principles of the kinetic theory.

As regards the state of aggregation of the matter of the

universe as dependent on the energy, it would clearly in

the same way be misleading if we were to attempt to

judge of the mean state of aggregation from the point of

view of the few masses in our immediate neighbourhood
(or the narrow range of the universe overlooked by us).

Thus, to recur to the smaller scale illustration of a gas.

In the case of the molecules of a compound gas in a state

of temperature-equilibrium, it is known that some of these

compound molecules (representing a cluster of molecules

aggregated about a common centre) must acquire now
and then, in the accidents of collision, velocities corre-

sponding to dissociation temperature. The compoimd
molecule is thus broken up into its components at the

collision, these components clustering together againin
some other part of the gas, the mean state of aggregation

remaining unchanged. Thus it would evidently be mis-

leading to judge of the state of aggregation of the mole-

cules of a compound gas from the point of view of an

inappreciable region, containing a few hundred thousand

molecules, which might in the accidents of collision have

become exceptionally heated. In order to judge of the

state of aggregation ' of the gas, we must investigate that

of an appreciable region, containing some thousands of

millions of molecules. So in the case of the universe, it

^J-^Quarteyly Journal of Sciettce, Ju'.y, 1877.
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IIwould obviously be fallacious if we were to form an esti-

mate of the general state of aggregation from that of the

few masses we can judge of in our immediate vicinity

;

but we should require to know the condition of a region

of an extent that we have no chance of overlooking, and
under the principles of the kinetic theory, the local varia-

tions of the states of aggregation (themselves depending
on local variations in the velocities of the masses) would
fluctuate within wide limits. In order to have an idea of

the actual (mean) state of aggregation, a being would be

required that could (on comparative scale) sweep over the

universe with the same facility as we sweep through or

examine regions in a gas representing a multiple count-

less millions of times that of the mean distance of the

detached portions of matter composing the gas.^

We are led to apply the principles of the kinetic theory

to the case of the universe not so much as a speculation,

but rather as a necessary deduction following from the

known principle that detached masses moving freely in

space (as the stellar masses are observed to do) and at

such distances apart that gravity between the several

masses is incompetent to deflect the path of the masses
appreciably, must move in straight lines, and have their

motions regulated under the mutual encounters in accord-

ance with the principles of the kinetic theory. Only in

the relatively near approach of the masses to one another

does gravity come sensibly into play and deflect the path,

causing under certain conditions rotation about a common
centre (double stars), or, perhaps, by almost direct impact,

nebulae with but feeble rotation, &c.2 To carry the

analogy again to the smaller scale-case of a gas, it is there

known that the molecules are in some cases feebly im-

pelled towards each other at a near approach, the path of

the molecule being thus deflected at its termination,

whereby the conditions are given for causing a temporary
rotation of the pair of molecules about a common centre,

in an analogous way. The relatively vast distances of the

stellar masses, compared with their dimensions, would
involve, as a rule, an extremely long mean path before

the encounters, corresponding to a proportionally long

epoch of time adapted to the conditions of life. The
apparent extreme simplicity of the means to the end by
the application of the kinetic theory to the case would at

least seem not to be cut of harmony with its truth.

Thus the final conclusion to which these considerations

lead would be that the universe has attained its final

state of temperature equilibrium (if we set no fixed limit

to its past existence), in the sense that if we were able to

measure the temperature (or contained energy), of a

sufficient number of masses through a sufficiently exten-

sive region, we should find that in every such ^'^z/rt/ region

throughout the universe the temperatiu-e (or contained

energy) would be the same
;
just as (on a smaller scale) in

the case of a gas, if we could measure the temperature of

some thousands of millions of molecules in a given region,

we should find that though the temperature differed to a

practically unlimited extent from molecule to molecule, yet

the temperature of every such equal region was the same.

' JuEt as in the case of a compcund ga?, the T.nifciinUy cf temperature, of

states cfaggregaticn, &c., dees net apply to the individual unit lumps of

matter (molecules) forming the gas [which may be in vastij' different states

from cne to the other]—but to unit volumes containing vast numbers of such
un'.ts; so in the case of the universe, the uniformity cf temperature, ttate of
aggregation, &c., would not apply to the unit lumps cf matter (stellar masses)
hut to unit volumes. In fact the universe may be regarded as a larger scale

gas, with the difference that the central force producing the aggregated lumps
of matter that move as wholes is not chemical acticn but gravific action. If
we imagine (merely for illustration) a being en relative scale situated on a
.single compound molecule cf a gas in a state of nom:al temperature equi-

librium ; this minute being would observe vast differences cf temperature

and of states of aggregate n arcur.d him (srme mclecules in scattered parts

glowing in a state cf disscciaticn, &c.), and he wxuld form a perfectly wrong
judgment of the state tf the gas frcm such a narri.w point of view. So the

observer connected with cne unit lump cf matter cf the universe (stellar

mass) can form no idea of the state cf the rest frcm his narrow point of view.
^ The occasional flashing out of stars, as if due to scmic sudden convulsion

that might be referred to cclhsicn as a suitable cause, is a nctoritus fact in

astronomy; though, frcm the extremely limited view cf the universe that we
possess, it would be uiureasonable to expect such phenomena to be of frequent
ixxtirrence.

So in an analogous way as regards the state of aggre-
gation of the matter of the universe, since this depends
on the temperature, it would follow, assuming an in-

definite past time, that the mean state of aggregation of
the matter, like the mean temperature (mean energy), is

the same throughout, i.e.^ the average size of the separate
rnasses, or the number in Unit of volume (taking suffi-

ciently large units of volume for comparison) would be
equal throughout, though indefinite fluctuations of dimen-
sions would occur from one mass to another, in analogy
with the fluctuations of velocity from one mass to
another.

It would further follow from the known principle that
molecules of different densities (molecular weights) tend
forcibly to become uniformly diffused, that by an indefi-

nite past duration of the universe all the matter must be
uniformly diffused if (as in the case of uniform velocity
and uniform state of aggregation) regions of sufficient

extent could be taken for relative comparison. This again
resembles in principle the smaller scale case of a gaseous
mixture, where it is known that the small detached por-
tions of matter (molecules) are uniformly mixed, only
when appreciable regions containing vast multitudes of
molecules are examined, but that there is room for consi-

derable local fluctuations of mixture (such as if only a few
hundred thousand molecules were examined).
Thus it appears that the kinetic theory, applied to the

universe, would have the peculiar characteristics of allow-
ing almost indefinite local fluctuations of temperature, of
states of aggregation, and of composition, of the matter
forming the universe within regions very extensive, abso-
lutely speaking, but infinitesimal, relatively speaking {i.e.,

in comparison with the boundless universe), these regions
being amply extensive enough to allow an amount of
activity and variability of energy adapted to the condi-
tions of life ; while at the same time the principles of the
theory, from their very nature, involve perpetually re-

curring and yet indefinitely variable changes within cer-

tain localised limits, the constitution of the vast whole
(looked at broadly) remaining uniform throughout.

S. ToLVER Preston

FRITZ MULLER ON A FROG HA VING EGGS
ON ITS BACK—ON THE ABORTION OF THE
HAIRS ON THE LEGS OF CERTAIN CADDIS-
FLIES, &-C.

CEVERAL of the facts given in the following letter
*^ from Fritz Miiller, especially those in the third
paragraph, appear to me very interesting. Many persons
have felt much perplexed about the steps or means by
which structures rendered useless under changed condi-
tions of life, at first become reduced, and finally quite
disappear. A more striking case of such disappearance
has never been published than that here given by Fritz

Miiller. Several years ago some valuable letters on this

subject by Mr. Romanes (together with one by me) were
inserted in the columns of NATURE. Since then various
facts have often led me to speculate on the existence of
some inherent tendency in every part of every organism
to be gradually reduced and to disappear, unless in some
manner prevented. But beyond this vague speculation I

could never clearly see my way. As far, therefore, as I

can judge, the explanation suggested by Fritz Miiller well

deserves the careful consideration of all those who are
interested on such points, and may prove of widely
extended application. Hardly anyone who has con-
sidered such cases as those of the stripes which occasion-
ally appear on the legs and even bodies of horses and
apes— or of the development of certain muscles in man
which are not proper to him, but are common in the

Quadrumana— or again, ofsome peloric flowers—will doubt
that characters lost for an almost endless number of

generations, may suddenly reappear. In the case of
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natural species we are so much accustomed to apply the

term reversion or atavism to the reappearance of a lost

part that we are liable to forget that its disappearance

may be equally due to this same cause.

As every modification, whether or not due to reversion,

may be considered as a case of variation, the important
law or conclusion arrived at by the mathematician Del-
boeuf, may be here applied ; and I will quote Mr.
Murphy's condensed statement (" Habit and Intelli-

gence," 1879, P- 241) with respect to it: "If in any
species a number of individuals, bearing a ratio not infi-

nitely small to the entire number of births, are in every
generation born with any particular variation which is

neither beneficial nor injurious to its possessors, and if

the effect of the variation is not counteracted by reversion,

the proportion of the new variety to the original form will

constantly increase until it approaches indefinitely near
to equality." Now in the case advanced by Fritz Miiller

the cause of the variation is supposed to be atavism to a
very remote progenitor, and this may have wholly pre-

vailed over any tendency to atavism to more recent pro-
genitors ; and of such prevalence analogous instances
could be given. Charles Darwin

Blumenaii, St. Catharina, Brazil,

January 21, 1879
Mv Dear Sir,

If I remember well, I have already told you of the
curious fauna which is to be met with between the leaves

of our Bromeliae. Lately I found, in a large Bromelia, a
little frog {Hylodes ?), bearing its eggs on the back. The
eggs were ver}' large, so that nine of them covered the
whole back from the shoulders to the hind end, as you
will see on the photograph accompanying this letter. Fig. i

(the little animal was so restless that only after many fruit-

less trials a tolerable photograph could be obtained). The
tadpoles, on emerging from the eggs, were already pro-
vided with hind-legs ; and one of them lived with me about
a fortnight, when the fore-legs also had made their appear-
ance. During this time I saw no external branchiae, nor
did I find any opening which might lead to internal

branchiae.

Fig. I.

There is here another locality in wliich a peculiar fauna
lives, viz., the rocks of waterfalls, which are of very fre-

quent occurrence in almost all our mountain rivulets. On
these rocks, along which the water is slowly trickling
down, or which are continually wetted by the spray of
the waterfall, there live various beetles not to be met
with anywhere else, larvae of diptera and caddis-flies, and
a tadpole remarkable for its unusually long tail.

The pupae of caddis-flies living on the rocks of waterfalls
(I examined three species belonging to the HydropsychidcB,
hydroptilidcE, and Sericostomatidce [flelicopsyche]), as well
as those living in the Bromeliae (a species belonging to the
LeptoceridcE), are distinguished by a very interesting fea-
ture. In other caddis-flies the feet of the second pair of
legs (and in some species those of the first pair also) are
fringed in the pupce with long hairs, which serve the

pupa, after leaving its case, to swim to the surface of
the water for its final transformation. Now neither on
the surface of bare or moss-covered rocks, nor in the
narrow space between the leaves of Bromeliae, the pupae
have any necessity, nor would even be able, to swim, and
in the four species living on such localities which I exa-
mined, and which belong to as many different families,

the feet of the pupae are quite

hairless, or nearly so, while in

allied species of the same
families or even genera {fleli-

copsyche) the fringes of the
legs, used for swimming, are
well developed.

This abortion of the useless

fringes in the caddis-flies in-

habiting the Bromeliae and
waterfalls appears to me to

be of considerable interest,

because it carmot be con-
sidered, as in many other

cases, as a direct consequence
of disuse ; for at the time
when the pupae leave their

cases and when the fringes of

their feet are proving either

useful or useless, these fringes

as well as the whole skin of

the pupa, ready to be shed,

have no connection whatever
with the body of the insect

;

it is therefore impossible

that the circumstance of the
fringes being used or not for

swimming, should have any
influence on their being de-
veloped or not developed in

the descendants of these in-

sects. As far as I can see,

the fringes, though useless,

would do no harm to the spe-
cies, in which they have dis-

appeared, and the material
saved by their not being
developed appears to be
quite insignificant, so that

natural selection can hardly
have come into play in this

case. The fringes might disappear casually in some indi-

viduals ; but, without selection, this casual variation would
have no chance to prevail. There must be some constant
cause leading to this rapid abortion of the fringes on the
feet of the pupae in all those species in which they have
become useless, and I think this may be atavism. For
caddis-flies, no doubt, are descended from ancestors which
did not live in the water, and the pupae of which had no
fringes on their feet. Thus there may even now exist

in all caddis-flies an ancestral tendency to the production
of hairless feet in the pupae, which tendency in the common
species is victoriously counteracted by natural selection,

for any pupa, unable to swim, would be mercilessly

drowned. But as soon as swimming is not required and
the fringes consequently become useless, this ancestral

tendency, not counterbalanced by natural selection, vn\t

prevail, and lead to the abortion of the fringes.

I do not remember having seen, in any list of cleisto-

gamic plants, the Podostemaceae. These curious little

aquatic plants, which Lindley placed near the Piperaceae,

Kunth between the Juacagineae and Alismaceae, and which
Sachs considers as being of quite dubious affinity, cover

densely the stones in the rapids of our rivers ; on the
branches which come above the surface of the water,

there are pedunculated, open, fertile flowers ; but there

are numerous sessile flower-buds also on the branches.

Fig. 2. Fig. 3.

Fig. 2.—Tibia and tarsus of the
two pairs of legs of the pupa of
a specleso" Leptocaridae, iahabit-

iaz BroiasUae. Fig. 3 —The
sane of a nearly allied species
inhabiting rimlets.
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which probably remain submerged for ever ; I have not
yet ascertained whether these submerged flowers are
fertile ; if they are so, they can hardly fail to be cleisto-

gamic. Fritz Muller

A STUDY IN LOCOMOTION'^
II.

III. The Paces of the Horse.—Every one can recognise
whether a horse is walking, trotting, or galloping, and
yet few would be able to point out the rhythm and order
of succession of the movements of the limbs in different

paces. These movements, in fact, succeed each other

Fig. 8.—Registering apparatus for horse's pace?.

too rapidly for the eye to follow them, and their rhythmic
succession is more readily perceived by the ear than by
the eye. It is indeed ordinarily by the ear that we
become aware of a horse's pace. When at each return
of the step {revolution dii pas) we hear two distinct

strokes of the hoofs, we call it an amble, or a trot ; three

8
1

Fig. 9.—Synoptic table of the different paces cf the hor.-e, after the classic

authors: i, amble; 5, foot-pace; 8, trot, &c.

Strokes unequally separated denote a gallop ; lastly, four
strokes indicate a foot pace. But these paces may be

"Moteurs animus; Experiences de Physiolcgle graphique." Lecture
by Prof. Marey at the Paris meeting of the French Association, August 20,
1878.

more or less irregular, variable, or crippled ; besides that,

when an animal passes in a very short space of time from
one pace to another, how shall we decide upon the
manner in which the transition is effected ? To ctear up
these points great efforts have been made by horsc-

FiG. 10.—Notations of two airs, a and b, executed upon the keyboard of a
harmonium.

trainers and veterinary surgeons, to whom the questions
involved are of considerable importance.
Now, as I have just said, the ear judges better than the

eye as to the rhythm of successive movements, but in

order to demonstrate the production of these rhythmic
strokes in twos, and threes, and fours, it is essential to
know to which foot each separate sound is to be attri-

buted. Ingenious experimenters have attached to the
four feet of the horse bells of different tones, but in

perfect harmony with each other. Varied melodies or
harmonies are thus produced, according to the succession
or synchronism of the strokes. But such an arrangement
would certainly not give the length of time each foot

remained upon the ground, therefore the question of the
paces of the horse has not been entirely resolved even by
this method. Turn to any special treatises on the subject,

and you will see that beyond the amble, the downright

Gallop of 3 stefs. a, ind.cations of the three s eps ; h, indxatlons of the
number of feet which form the supp'.rt of the body at each instant of
the gaU p of 3 steps.

Fig.

Gall p or 4 src; s.

-Xctations of the gallop of 3 and 4 steps.

trot, and the three-step gallop, there is, perhaps, not a
single pace respecting which contradictory theories are

not held. In face of the difficulties of this problern, you
will doubtless foresee what will be my conclusion ; it will

be necessary to have recourse to the graphic method
which will solve the question in the simplest manner
possible.
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Let us take up the question at the point to which it has
been brought by the experimenters to whom^I have just

alluded. The succession of the movements of the horse'

s

legs, since it is rhythmical, and since also we produce

Transition from the trot to the foot-pace.

Trans.tion from the trot to the callop of 3 steps.
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just described, we shall only find, as I have before stated, a

number of contradictions between writers holding different

views. In the most rapid pace, the gallop, that of three steps,

Fig. 14.—Trotting horse represented at the moment of diagonal support.

for example (Fig. 11), the first step is with the hind-foot,

upon which the horse falls back after it has raised itself

The gallop of three steps may be distinguished in two
forms ; the right-hand gallop, in which the right-hand

Fig. 17.—Foot pace,"with effort of traction.

hind foot reaches the ground last ; the left-hand gallop,

in which the left fore-foot is the last to reach the ground.

Fig. 15.—Trotting horse at the moment of suspension.

from the ground ; then the other hind-foot and fore-foot

which is associated with it diagonally fall together, and

Fig. i3.—Foot pace, moment of diagonal support.

Do we desire to know upon how many feet a horse is

supported at different moments of the gallop ? Fig. 1

1

Fig. 16.—Horse at a gallop or three steps. Moment of the first step.

form the second step. Lastly, one hears] the other fore-

foot fall, and this is the third step.

Fig. 19. —Foot pace, moment of lateral support.

responds to this question also. Just as the notation of a

piece of music shows how many fingers rest at once upon
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:he notes on the keyboard, in the same way Fig. 11 shows
hat the horse, at the moment when he falls back upon
-he earth, is supported only by one foot ; then, when the

two diagonal feet strike the ground together in their turn,

the horse has at this moment a triple support. Without
the notation of paces we had certainly failed to distingxiish

this series of supports.

The gallop of the racecourse used generally to be con-
sidered as a pace of two steps, in which the horse struck

the ground alternately with the two fore-feet and the two
hind-feet. This gaUop shows itself in the notation as a
pace of four steps ; the tracing dissociates the two fore-

feet and the two hind-feet, although they foUow each
other at a very short interval.

The transition from one pace to another, impossible to

determine by direct observation, is clearly inscribed in

Fig. 12.

IV. Artistic Representation of the Horse and other
Animals.—The artistic representation of animals requires
a special and varied acquaintance with their peculiarities.

Nothing can replace the patient study by which the
painter or the sciilptor acquires an anatomical knowledge
of the limbs of animals and the aspects which they assume
in different positions. But if the painter or the sculptor
wishes to animate his work, if he wishes to show the horse
putting forth its efforts in powerful traction, or to repre-
sent it urged rapidly forward in the race, it is necessary
to have an exact acquaintance with different paces.
That which is true of the horse is equally so of other

animals ; but all present among themselves such great
analogies in this respect, that if we are acquainted with
the paces of the horse, we can represent those of any
other animal
The summary analysis we have just now made of the

rhythms of steps in each pace is not yet sufficient to
express the attitudes which represent them ; we have as
yet only examined in connection with these movements
one of the two essential ideas. We are acquainted with
the relations of time ; it is necessary also to become ac-
quainted with the relations of space, that is to say, to
know at each moment in what place to find each of the
members raised or planted upon the ground. Obliged to
abridge this already long discourse, I will not tell you
how one determines graphically the phases of the move-
ment of a foot that is raised, but I will show you sum-
marily how we determine the place where each foot is

broughtdown. This indication is furnished by the im-
print wnich the horse leaves upon the groimd. M. de
Curnieu, Capt. Raabe, and M. Lenoble du Teil have
studied with particular care these imprints or tracks of
the horse at different paces. The smooth sand of the
sea-shore presents a surface admirably adapted for this
study. Persons who have acquired the habit, easily
decipher such imprints. But in order to render them
easily read by every one, we have conceived the idea of
giving a different form to the shoes of the fore-feet from
those of the hind-feet by furnishing the latter with clamps.
The principal paces represented by their tracks have
been thrown together in Fig. 13, which I have borrowed
from M. Lenoble du Teil. In combining with the
idea of the rhythms, that of the place where each foot
would be planted, the errors of attitude which disfigure so
many chefs d'asuvres, would be avoided. You will,
perhaps, say that few persons are capable of recognising
faults of this kind. On this point one might repeat what
Baron Dupin said with respect to perspective in its rela-
tion to the art of painting. " In proportion as exact
knowledge becomes more widely diffused, many faults
which to-day only shock a small number, will shock the
general public, and artists will no longer be able to
perpetrate them with impimit)'."
Those artists who at the present time make such praise-

worthy efforts for the correct representation of the horse,
would find great assistance from making use of the

notation of paces. Let us see in what way. Take, for

example, the notation of the trots. We all grant, in the
first place, the possibility of dividing each step into a
series of successive instants, ten or twenty, for example.
At each of these instants the horse will have a different

attitude, but throughout the time the limbs diagonal to each
other will be executing the same motions at the same time.

Let us take one of these instants at random and mark
it by a vertical line (Fig. 14). The notation shows txs

that at this instant the right hind-foot and the left fore-

foot are planted upon the ground, but that the right fore-

foot and the left hind-foot are still raised, and are about
to be set down. That is exactly as represented in the
figure.

Upon another notation (Fig. 15) we have chosen
another instant, that in which the horse is suspended in

the air, and when the hind-feet have already quitted the

ground, whilst the fore-feet do not yet touch it.

Let us pass on to the pace of the gallop (Fig. 16). The
moment chosen is that in which the horse falling back
upon the hind-foot has just made his first step. Two
limbs in diagonal relationship are about to strike the

groimd at the same time, namely, the right hind-foot and
the left fore-foot, represented as already being lowered
towards the earth. As to the right fore-foot, that will

strike the ground last, accordingly it is shown as still the
furthest removed from the earth.

With regard to the foot pace, which is the most diffi-

cult to explain, three instants have been selected on the
notation : i. That where the hind-foot is about to be
raised, and where the fore-foot is in the middle of its ele-

ration (Fig. 17). At this moment there are three feet at

rest, which only takes place with horses when making an
effort of traction. 2. The moment in which the two
diagonal feet are raised, the one having just quitted the
ground and the other being about to be placed upon it

(Fig. 18). 3. The moment when the animal, supported
by two feet on the same side, is raising one of its fore-feet

and is about to set down one of the hind-feet on the same
side (Fig. 19).

These pictures have no other pretensions than to be
correct as regards the position of the members ; it would
be the artist' s duty to add elegance of form. But is it not
something to have a simple and sure means of representing
a horse in any pace and in any phase of the steps in that
pace ? The employment of the graphic notation would give
to the artist the double advantage ofrepresenting the paces
with truthfulness and of varying them to an extent almost
illimitable. Now, imperfection in art is not displayed
solely by errors that may be conmiitted, for too often an
artist who is thoroughly acquainted with a correct attitude

repeats it with regrettable monotony.
{To be continued.)

GEOLOGY OF NATAL AND ZULULAND
COME years have now passed since Mr. Griesbach
•^ gave to the Geological Society his paper and map
illustrating the geology of Natal and the borders of
Zululand. Passing events now g^ve to his investigations

the greatest interest, not simply due to the possible light

that may be thrown on unsolved, or partly kno^vn, problems
by the sojoium in that area of the contingent that has
lately left our shores, but from the fact that the safety

and success of our forces in great measure depends on
the surface contour and physical character of the country
to be traversed, which are necessarily directly dependent
on its geological structure.

Few can have studied a geological map, without noticing

the close connection between long lines of escarpment
and belts of level plains with particular rocks, or noticing

the marked imiformity in direction of strike of geological

formations over large portions of the earth's surface

;

rock series after rock series plimging beneath its neigh-
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bour, and disappearing from view, only to be succeeded

'by higher and higher strata above them. No better

'example of this could well be found than the map of

Natal of Mr. Griesbach ; the rocks all run parallel to the

sea-coast, striking into the Zulu territory, and dipping

steadily the one after the other into high ground, form-

ing the watershed between the Indian and Atlantic

oceans. The eastern or seaward belt about fifty miles in

vridth, consists of ancient mica-schists, resting on granite

and gneiss seen at the bottom of the deeper valleys, the

whole surmounted by the "Table Mountain Sandstone,"
of carboniferous age, forming extensive plateaux, lying

perfectly flat on a horizontal surface of clay-slate, and
broken by lines of fault, into a series of steps, plateaux

rising above plateaux, with precipitous sides to a height of

2,300 feet between the sea and Pietermaritzburg, where
the country again descends to 2,080. These table-

lands are covered with extremely poor soil, supporting a

dense grass vegetation, on which feed numerous herds of

cattle ; not a shrub occurs to enliven the endless uniformity

of the scene, broken only by the ravines formed by the

"tivers cutting down through the sandstones to the granite

and old rocks beneath, often forming precipitous cliffs

several thousand feet high, the vertical drop, from the

Krantzkop Mountain to the River Tugela being nearly

3,800 feet. The top of this mountain is composed of

melaphyre ; these melaphyre greenstones contain copper

ores and strike south-westwards to the Ihgeli range in

Kafifirland.

At Pietermaritzburg, the next belt of country com-
mences, the town being built on the basement beds of the

Karoo formation, belonging to the Dicynodon beds of

'South Africa, of triassic age, the name being given from
the "karoos," or immense plains of the interior, forming

the largest part of South Africa, including the elevated

tract of " Kalahari, the Free States, and the Transvaal,

as well as the country to the north, as far as Limpopo."
They are present in the Zambezi, and rise to a height

of 12,000 feet in Mont-aux-Sources, in the Drakenberg
Mountains. The base of the Karoo series rests uncon-

formably on the carboniferous table mountain sandstone,

and consists of large angular blocks of transported granite,

greenstone, and gneiss, in a matrix of clay and grit. They
occupy a large area, and pass under plant-bearing shales.

These boulder beds have been ascribed a glacial origin

by Dr. Sutherland, Surveyor-general of Natal. Mr.

Griesbach points out the overlying plant-beds corre-

spond to the plant-beds of Southern India, associated

with Dicynodon remains, and also resting on a boulder

bed (Talchir group).

The great Karoo plains, Dr. Grey is inclined to regard

as the bed of an inland sea ; salts of soda predominate

largely in the salines of the soil, and assist in forming the
*' background" of this region (sandy soil, with salt, car-

bonate of soda, and some salts of magnesia and alumina).

Its surface forms the sweet-grass country of the Dutch
*' Zout-Veldt," yielding the valuable Karoo plant (/4^,?«-

cho2ra parvlflord). In this tract the climate is most

salubrious, and the higher the country ascends the more
fruitful is the ground. The yellow wood flourishes, wheat

and European fruits flourish, and the cold of the winter,

though not so severe as that of northern Europe, braces

the European settler, and agrees with his constitution.

Fringing the Natal shore, there is a narrow belt of the

Karoo formation, resting unconformably on the tablemoun-
tain sandstones and older rocks, so that the latter form an

exceedingly low and flat-topped anticlinal arch, throwing

ofl'the Karoo beds on either side. Landward these rise

to the Drakenberg, seaward they have for the most part

been denuded away, though their presence in Southern

India points to the former extension over what is now the

Indian Ocean of a series of lakes fringed by lands covered

-with plant growths, extending over Southern India, and
parts of South Africa. The investigations of Mr. Blan-

ford in Southern India support the views of Prof. Huxley
and Mr. Sclater as to the existence of an extending sub-
merged mesozoic continent, "Lemuria," which, was
shadowed forth in Mr. Darwin's researches on coral reefs.

Mr. Blanford comments strongly on the great relation

between the plants of the Indian and Australian (New
South Wales) coalfields, many of the species being
identical, the two localities being no less than 5,550 miles
apart. In India these plant-beds rest on the supposed
glacial (Permian ?) beds of the Talchir group, the
included scratched blocks being often forty-two reet in

circumference. ,'\
'

The Karoo boulder bed is described by Dr. Sutherland
as containing well-scratched blocks, inclosed in a material

which has since been metamorphosed, and resting on
scratched old Silurian sandstones. The characters of

the various members of the Karoo series is well capitu-

lated by Prof. Rupert Jones in Mr. Ralph Tate's 'paper

on South African Jurassic marine mollusca, the sequence
being : Stormberg beds (Huxley) ; Beaufort Beds ; Koo-
nap beds, and Ecca beds. The Beaufort beds most
closely correspond to the Dicynodon beds of India, the

boulder beds in both countries, according to Mr. Blan-

ford, being pre-triassic, and he carries back his Indo-

oceanic continent to Permian times, and extending up to

a late Jurassic epoch—South Africa, India, and Australia

being connected at the early part of the period, Africa

and India, up to the end of the miocene.
In 1824, some caves called Izinhluzabalungu \vih\iQ

men's houses) were discovered by Mr. Fynn to be fossili-

ferous ; the name, given by the natives, was due to ship-

wrecked sailors having taken up their abode in them.

In 1 85 1 Capt. Garden had his attention called to these

fossils, especially some gigantic Inocerami, two feet by
one foot, by his servant, named Thomas Souton, a Private

in the 45th Regiment, after whom one of the fossils

obtained was named by Mr. Baily, who examined them at

the request of the late Prof. Forbes. The deposit occupies

a small tract on the south end of the colony, and, as Mr.
Baily pointed out, may be correlated with the lower

cretaceous of Southern India, one species Peden quin-

quecostattis being common to the English greensand.

The investigations of Mr. Griesbach have largely added
to the number of the species, and supported Mr. Baily'

s

conclusions, twenty-two of the species occurring in India,

thirteen being peculiar. Another patch of cretaceous

rocks occurs at St. Lucia Bay, in Zululand, resting un-

conformably on the Karoo strata.

At the close of the Jurassic period, the Indo-oceanic

continent was submerged beneath a shallow cretaceous

sea, surrounded by coasts, covered with vegetation,

extending from India to Natal. At the close of this

epoch elevation commenced, and is probably still going

on, as raised beaches, coral reefs, and oyster banks may
be seen twelve feet above the sea. Through this action

the Port of Durban must inevitably be silted up, which

will be the fate of most of the ports on this coast, except

the large port of Delagoa Bay, which is naturally clean

swept by the north and south Mozambique current, which

has gradually hollowed out the Bay.
Chas. E. De RANCE

OUR ASTRONOMICAL COLUMN
Prizes of the Paris Academy.—At the annual

public sitting of the Academy of Sciences at Paris, last

week, the medal on the foundation of Lalande was

awarded to M . Stanislas Meunier for his researches on

the constitution of meteorites, which, in the opinion of

the Commission appointed for the consideration of claims,

have led to results that occasion surprise, but at the same

time appear justified by M. Meunier's investigations.

Astronomers had followed with interest the labours of

M. Daubree, who has contributed so much to estabhsh
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a connection, little expected, between these bodies falling

from the heavens, and the lower strata of our globe, and
this circumstance has caused an increased amount of
attention to the researches of his pupil and follower, M.
Meunier, who finds by his recent work that the analogj'

alluded to is not confined alone to mineralogical consti-

tution, but that it is extended to the relation which these
cosmical materials, disseminated in space, present when
compared amongst themselves, as is done for the con-
stituent rocks of our globe. The Commission considered
that M. Meunier had reason to conclude, from his expe-
riences, that all these masses once belonged to a con-
siderable globe, like the earth, of true geological epochs,
and that later it was decomposed into separate fragments,
under the action of causes difficult to define exactly, but
which we have more than once seen in operation in the
heaven itself. Such a conclusion, it is remarked, adds
greatly to the interest attaching to these "minute stars :

"

the astronomer, once occupied only with their motions
and their probable distribution in space, finds himself
confronted with a sidereal geolog}', as he already was
imder the necessity of having regard to celestial physics,
celestial chemistry, and celestial mineralogy. The medal
is awarded with the view to encourage ^I. Meunier to
follow up his studies, so interesting in regard to the con-
stitution of the solar system.
The Valz prize was adjudged to Dr. Julius Schmidt, for

his great chart of the moon, and the immense labour
which its production has involved during a period of
thirty-four years. The report of the commission for this
prize contains a brief resume of earlier work in this direc-
tion, concluding with a remark, the truth of which will be
sufficiently obvious, that Dr. Schmidt's work, "aujourd'hui
deja si precieux, senira dans I'avenir de base k de nom-
breuses investigations, et nous pensons que le temps ne
fera qu'en accroitre la valeur."
The Damoiseau prize, first proposed in 1869 for a re-

vision of the theory of Jupiter's satellites, discussion of
the observations, and redetermination of the constants
involved, with the formation of tables of the satellites,

has been renewed without effect in 1872, 1876, and 1877,
and is further remitted to 1879. The value of this prize
is 5,000 francs.

F.^ve's Comet.—Dr. Axel Moller, continuing his elabo-
rate investigations on the motion of Faye's comet, which
he has conducted with so much success during the
,last twenty years, has communicated to the Stockholm
Academy elements and an ephemeris for the next appear-
ance, which it now appears will not take place under such
favourable circumstances for observation as has been
stated elsewhere. From November, 1874, to April, 1876,
the distance of the comet from Jupiter was less than
twice the mean distance of the earth from the sun, and in
June and July, 1875, ^^^s not more than 1*5 ; the effect of
this has been to retard the next perihehon passage by
more than thirty-eight days, or to delay it till January 22,
1 88 1, imder which conditions the theoretical intensity of
light can at no time be half as great as at the date ef
discovery by M. Faye in 1843. At the last return only
four observations appear to have been secured, owing to
the comer's excessive faintness, three by M. Stephan, at
Marseilles, on September 3, November 28 and 30, and one
by Dr. C. H. F. Peters, at Clinton, U.S., on December 23

;

so admirably had the calculations of the perturbations
during the preceding revolution been effected by Dr.
Axel Moller, that M. Stephan's first obsenation gave the
comet's position only four seconds 0/ arc from the pre-
dicted place. The chief disturber of the motion of this
comet is, of course, the planet Jupiter, but Dr. Moller
takes into account also the effect of the attraction of
Venus, the earth, Mars, Saturn, and Uranus. The
amount of perturbation during the actual revolution is
greater than in any other since the comet's discovery. The
next perihelion passage takes place 1881, January 22-665,

G.M.T., the comet at this epoch moving in an ellipse

with a period 56*526 days longer than at the previous
perihehon passage in July, 1873. Dr. Axel Moller's
ephemeris extends from 1880, July i, to 1881, January i

;

the comet will be nearest to the earth on October 3,
distance = i '09, and situate at this time spme ten degrees
south of a Pegasi.

BIOLOGICAL NOTES ^'" ."n*

Fossils of the Amazonian Devonian.—^Mil R-
Rathbun, late of the Geological Survey of Brazil, has
pubhshed a list and description of the Brachiopods of the
three Amazonian-Devonian localities, showing that of the

twenty-one species recorded from the Mascuru, thirteen

were also found on the Carua, including all the commoner
species of the former. There is not so close a relation-

ship between the Erere fauna and the Maecuni. Several

of the commonest Mascuru species do not occur at Erer^,

and vice versa. At Ererd there are five species of LingiUa,

four of Chonetes, four of Spirifera ; at Maecuru there are

no species of Lingula, four of Chonetes, and six of Spirifera.

Several of the Amazonian shells are identical with those

of the North American Devonian ; three in the Maecuru,
and Carui, viz., Spirifera duodenaria, Amphigenia
elongata, and Strophodonta perplana. Two forms of these

are only knoAvn in the Comiferous limestone and Schoharie
grit of North America. The Erere beds are more closely-

related by their fossils to the Hamilton group than to any
other North American group. In Para, on the whole,
there is the same general succession of species as in the

Comiferous and Hamilton groups of North America, and
a similar intermingling of forms. The lamellibranchs are

not pubhshed yet, but it appears probable that many
species are identical with New^ York State forms. Among
the Trilobites are species of Homalonotus, Phacops, and
other genera, {Proc. Boston Society of Nat. Hist., 1878-)

Australian Fossil Corals.—The subject of Aus-
tralian fossil corals has occupied much attention among
palaeontologists of late years. The investigations of the
forms foimd in the deep sea has brought the tertiary

forms into prominent notice. Following in the line

of the researches of Prof. Duncan, the Rev. J. E. T.
Woods has recently published {Journal and Proceedings
of the Royal Society of New South Wales, vol. xi., 1878)
a paper on some Australian tertiary corals, in which he
describes some new species from Muddy Creek, near
Hamilton, in Western Victoria, Some of the species are
very interesting, and the author concludes his paper by
asserting :— i. That there is no species of the genus
CaryophyUia hving in the Austrahan seas, or to be found
fossil in its rocks. 2. That there are three well-marked
and peculiar forms of Deltocyathus. 3. That of the two
species known of Sphenotrochus in Australia, one is still

Uving {S. variolaris, n.s.) at a depth of seventy fathoms.

4. That there are two fossil analogues of the li\Tng Cono-
cyathus sulcatus, which itself is supposed to be identical

with a European miocene form. 5. That there is a fossil

form in the miocene rocks of Australia, of the cretaceous
genus Smilotrochus. The Rev. W. Woods mentions
that he is preparing a monograph of the recent species

of Australian corals.

Herring Culture.—Dr. H. A. Meyer has published
an interesting contribution to the natural history of this

important fish, as part i of a series of short papers to be
issued by the Commission for the Scientific Investigation

of the German Sea (Berhn, 1878). In this he supple-

ments his previous researches into the influence of the

temperature on the development of the spring herrings'

eggs. It may be remembered that in the large report pub-
lished by the Commission it was found that the escape,of

the herring from the tgg, in the case of the autumn
herring, could be verj' considerably delayed by keeping
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the eggs in very cold water ; and now experiments made
with the same object in view prove that in this respect

there is very little, if any, difference in the behaviour of

the autumn and spring spawnings. As in the previous
experiments eggs artificially fecundated were those opera-

ted with, and while some of the eggs were exposed to the

salt water at its ordinary temperature at Kiel, others

were placed in a wooden refrigerator, into which the
same sea-water, but cooled down to the desired degree,
was admitted. A most necessary precaution was keeping
the eggs from being heaped together, as they then almost
invariably became mouldy. Another series of experi-

ments was made to test whether the eggs exposed to the
very salt waters of the North Sea would ripen quicker or

slower than those exposed to the less salt water of the
Baltic, but the time of the development, the tempera-
ture of the waters being the same, was found to be very
slightly, indeed hardly perceptibly different. A third

series of experiments were of a very interesting nature,

supplementing those already made, as to the rearing of

the herring from artificially fecundated eggs. So far as
is known, no one has yet succeeded in rearing the
young herring, and even Dr. Meyer's repeated attempts
broke down, owing to the impossibility of stopping the
formation of the hyphae of some fungus, and also in

some measure to the difficulty of obtaining suitable food.

Very soon after the yolk was altogether consumed they
would die, so that most of the experiments on their

growth were made on specimens freshly caught from time
to time. Once he succeeded, in the spring of 1878, in

rearing a few until they attained the size of 72 mm.
However, as the result of these experiments, a great deal
of insight has been obtained into the food—at first of
almost microscopical dimensions—which the young her-
ring consumes, and as to the enormous voracity of the
little fish.

Madagascar Forms in Africa.—At a recent meeting
of the Society of Naturalists of Berlin Herr Eichler exhi-

bited specimens of a new species of Ouviraitdra lately

discovered by Herr Hildebrandt in Eastern Africa. The
remarkable form of water-plant known as the Lattice-leaf

Plant {Ouvirandra fenestralis) with two other species of

the same genus have been hitherto regarded as amongst
the wonders of the peculiar flora of Madagascar, so that

the discovery of a member of the same group in conti-

nental Africa is a fact of much importance in botanical

distribution. The new Ouvirandra, although agreeing
with the Madagascar species in all essential points of

structure, does not present the singular holes in the leaves

that distinguish the Ouvirandra fenestralis, but one of

the other Madagascar species is likewise abnormal in this

respect.

The "Digger" Mollusc and its Parasites.—The
little digger, Donaxfossor, represents a countless mass of

life off Cape May, New Jersey, large areas looking like

barley grains lying on a malting floor when the tide

retires. It gets uncovered by the breaking surf and
instantly reburies itself with its powerful foot when the

waves retire. The siphons are long and active, looking
like so many Avriggling worms. Although the prey of
shore birds and fishes, and beset with parasites, they lie

so thick as even to interfere with one another in burying
themselves. The liver of these bivalves is always found
beset by flukes, from half a dozen to several dozen, and a
bell-shaped trichodina crowds the branchial cavity.

Action of the Heart of the Crayfish.—M. Felix

Plateau, of Ghent, has succeeded in applying the graphic
method to the study of the heart' s action in the crayfish.

A curve is obtained, of which the ascending portions cor-

respond to diastole, and the descending to systole, con-
trary to what obtains in the vertebrate heart. It is

strikingly like the trace of the contraction of a muscle

;

a rapid, almost sudden ascent, with a short flat summit,

then a gradual descent, at first quicker, then slower. This,
however, does not represent the whole truth ; it is

possible, also, to demonstrate a wave affecting the muscu-
lar wall of the heart, and travelling from behind forwards,
thus demonstrating that this condensed heart is a true
dorsal vessel. On the stimulus of the entrance of reno-
vated blood, it is only the hinder half or two-thirds of the
heart that contracts immediately. This forces blood into

the forward half, which contracts only when the posterior
division is again dilating. When the temperature is

increased, as a general rule the diastolic phase is abbre-
viated, the number of pulsations rising at the same time.
M. Plateau has also succeeded in making experiments on
the action of the cardiac nerve of Lemoine, an unpaired
branch of the stomatogastric ganglion. It is proved that

excitation of this nerve quickens the pulsations of the
heart, and augments their energy, while section of it slows
the heart. Excitation of the thoracic ganglia always
retards the heart, the converse of the cardiac nerve.

Acetic acid applied to the heart substance arouses its

contractions even when they have ceased, and maintains
them for several hours. The action of a number of other

substances is equally noteworthy, and M. Plateau's full

communications to the Acad^mie Royale of Belgium will

be awaited with interest by physiologists.

GEOGRAPHICAL NOTES
The various geographical journals to hand contain

several papers of importance. In the January Bulletin of

the Paris Society M. Maunier gives a full and intelligent

sketch of geographical work during 1878, while Dr.

Harmand gives a brief statement of the results of his

recent journeys in Anam. The Paris Society seems to

have followed the example set by the London Society,

and has introduced a new feature, " Nouvelles," contain-

ing notes of geographical work beyond the limits of its

own papers. The Zeitschrift of the Berlin Society

contains two instructive papers, on the Andamans, by
Ad. de Roepstarff, and an account of a journey in south-

west Persia, by Dr. A. H. Schindler. In the two numbers
of the Verhandlungen of the same society, the last for 1878
and first for 1879, the papers of most interest are those

on the Mining Industry of Russia, by C. Skalkovsky ; on
the latest researches on the Aurora Borealis, by Herr
Forster; and on the people of East Africa, by Herr
Hartmann. In the Mittheiltin^en of the Vienna Society,

No. 2 of this year, Herr Franz Heger gives some hints as

to a solution of various geological questions,—glaciation,

climate, coal-deposits, &c.—apparently seeking to account
for many of the great geological problems by a change in

the earth's axis. The March number of Petermann's
Mittheilungeti contains several papers of interest. From
the journal of a Bremen merchant a narrative is given of

a journey up the Jenissei, from its mouth to Jenisseisk, in

the summer of 1878; and M. N. Latkin gives a detailed

account of our knowledge of the Lena and its basin.

Exact news of Nordenskj old's position is given from the

San Francisco whaling captain, who was the first to hear

of him, and a statement as to the course to be followed

by the steamer Nordenskjold, now building at Malmo,
and which will start in May, first to succour the Swedish
expedition, and then to proceed to the mouth of the Lena.

If it cannot return through Behring's Strait, the staff will

spend the winter in collecting all possible data in various

departments of science. Nos. 3 and 4 of the Bulletin of

the American Geographical Society contain, the former

a paper by Rear-Admiral Ammer, on the Inter-oceanrc

ship canal across the American Isthmus, and the latter an

interesting sketch of the life and work of Mercator, by

Mr. E. F. Hall.

News of two African expeditions are to hand, in one

case telling of misfortune, and in the other of success.

The Belgian expedition, unfortunate from the beginning,
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has met with another disaster in the death, from dysentery,

of M. Wautier, at a place called Kekongen (? Ukonongo).
On the other hand, Major Pinto, the leader of the

Portuguese African expedition, telegraphs to Lisbon from
Pretoria, that he has virtually crossed Africa from the

west coast, after struggling with hunger, thirst, beasts,

natives, floods, drought. His route must have to some
extent almost coincided with that of Livingstone, and he
tells us he has saved all his papers, twenty geographical
charts, many topographical maps, several vols, of notes,

drawings, meteorological data, a diary of the exploration

of the Zambesi's seventy-two cataracts and rapids. He
says he has discovered the secret of the Cubango, by
which he seems to mean the river which, under various

names, was for a time taken by some to be the upper
course of the Congo. He lost many followers, and his

expedition seems in a small way to have been modelled
on that of Stanley's.

The Times Roman correspondent writes that Menotti
Garibaldi and Achille Fazzari intend, if England does not
object, to sail in summer or autumn with 3,000 Italians

for the south coast of New Guinea, to establish a colony
there, and found a new city under the name of Italia.

The arrangements, it is said, are almost completed, the

30,000,000 francs required ready, and that applications to

join the party are more than can be granted. Part of the
equipment will be a telegraph cable, to place the colony
at once in communication with North Australia. Men of

all ranks and callings (except lawyers) are included in the

party, and among them several men of science. The
proposed colonists express the greatest good wiU towards
England, and it seems to us the trial would be worth
making. The Italians make better colonists than the

French, and Italians have done so much for the explora-

tion of New Guinea that it seems only fair that they
should be allowed to reap some benefit from the labours

of such men as D'Albertis and Beccari.

At the last meeting of the Socidtd Commerciale de
Geographic at Paris Dr. Raffray gave some particulars

respecting his recent explorations in New Guinea, and
called attention to the fact that that country offered a vast

field for discover)' and study to the traveller, especially

from an ornithological and entomological point of view.
A report on the subject of a railway across the Desert of
Sahara was afterwards read, being the result of the
labours of a committee, of which M. Gazeau de Vauti-
bault is president. M. Deloncle also made a communica-
tion respecting the Volta region in West Africa, which
has been explored by M. Bonnat, and he announced that

two Lyons merchants had already determined to establish

business houses there.

Mgr. Lavigerie, Archbishop of Algiers, hasfonvarded
to Les Missions Caiholiques the commencement of the
journal of the Algerian missionaries, recording the inci-

dents of their march towards the Nyanzas and Lake
Tanganjika. This portion of their journal stops at

Mukuduku in Ugogo on August 20, and the first instal-

ment of this is now published. It had been intended to
accompany it by a map of Equatorial Africa, sent home
by Pere Charmetant some time back, but it has been
thought better to delay the publication, in order that the
itinerary of the missionaries and the additional geogra-
phical information contained in their journal may be
included in it.

It is stated In an ItaUan newspaper that the Duke of
Genoa will go on an exploring expedition, and will sail

from Venice in the Vittore Pisani at the end of this

tnonth. Thi programme of the route is to be Port Said,
Suez, Aden, Ceylon, and Singapore, where a longer so-
journ will be made. Afterwards the traveller will pro-
ceed to the Chinese and Japanese coasts ; in 1880 he will
visit Australia and direct his special attention to the ex-
ploration of New Guinea. On the return journey the

Pisani v;\Vi cruise in the Persian Gulf. Capt. Sebastian
and Count Antonela have started on an exploring tour
through Africa.

A POSTCARD was received at Berlin on February 15
from Dr. Gerhard Rohlffs, dated January 27 and posted
at Sokna, some 250 miles south of Tripolis, at the foot of
the Black Mountains, stating that he was in perfect health.
The postcard bears the stamp of Dr. Rohlffs' s desert
post, and a prettily-drawn postage-stamp with African
palm-leaves.

To accompany the map of Zululand, noticed last week,
Mr. Stanford has published a few useful notes on the
physical features and population of the country.

The yifrtw;/^//^ is fitting up in San Francisco harbour,
and will leave for polar exploration in the month of June.
Mr. Bennett, who is now in Europe, has been making
inquiry at Paris as to the best means of constructing and
inflating balloons in the Arctic regions. It is thus hkely
that aerial navigation will play a part in this new effort to

solve the mystery of the north.

EDISON'S TELEPHONE
/^UR readers may remember a few months ago we
^^ stated, in an article on the Carbon Telephone
(Nature, vol. xix. p. 56), that Mr. Edison had devised
an entirely new form of receiver, for use with his tele-

phone, which delivered the voice as loudly as if the words
were spoken at the distant end. This receiver has now
arrived in England in charge of Mr. Edison's nephew,
and to judge from its performances last Friday, it is

likely to accomplish all that Edison has stated concern-
ing it.

The principle of this new receiver is that of the electro-

motograph, and to those of our readers who may not be
acquainted with this instrument the following extract
from a recently published lecture, on Edison's inventions,

by Prof. Barrett will explain what the electro-moto-
graph is.^

" Mere ingenuity in contriving machines does not add
to the sum of human knowledge, and if Mr. Edison were
merely a clever inventor and nothing more, I should feel

less interest in the man. It is, however, a noticeable fea-

ture of Mr. Edison's inventions that they, in general,
contain some new principle, some original observation in
experimental science, which entitles him to the rank of a
discoverer. Such is the character of the next invention
we must consider, the so-called electro-motograph. This
is an entirely new method of receiving telegraphic
messages, discovered by Edison in 1874. As every one is

aware, the ordinary system of telegraphy depends upon
the production of magnetism by means of an electric

current, the current either attracting and releasing a
movable piece of iron, or deflecting a magnetic needle to

the right or to the left. By the to-and-fro movements of

the iron or the needle the conventional signals are pro-

duced which are employed in telegraphy. Now Mr. Edi-
son made the curious and important discovery that

messages could be received by the well-known Morse
recorder without the use of any magnet. This, to a tele-

graphist, would be like attempting to perform the play of
" Hamlet," while omitting the part of Hamlet himself.

In fact, all that is necessary in this simple telegraphic

instrument is a band of moistened paper dra\vn beneath

a metal style. The accident of holding his finger against

the style of a Morse instrument led Mr. Edison to notice

that »vhen an electric current passed from the paper to

the point resting upon it the friction of the moving paper
was lessened. Hence, if the paper were drawn with a
uniform force it would slip more easily beneath the point

the moment the current passed. The slipping of the

' " Science Lectures for the People," No. 5, Tenth Series. (Manchester,
Heywood.)
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paper is converted into a to-and-fro motion of a lever to

which the point is attached, and which is made to actuate

a bell, or " sounder," and give rise to audible signals in the

usual way. It is necessary to moisten the paper with a
solution of certain chemicals. Potash was at first used,

but a solution of sulphate of soda or of common salt and
pyrogallic acid is found to be best.^

"The advantage of this instrument, which Mr. Edison
calls an electro-motograph, is said to be its extreme sensi-

tiveness, it having been worked over a circuit of two
hundred miles with only two cells, so that with weak
currents, unable to affect ordinary instruments, the
electro-motograph can receive messages. More than
this, the speed of its working is greater than with the
ordinary instruments. Using it as a relay, that is, an
instrument for translating weak currents into strong ones,
no less than 1,200 words per minute have been transmitted
by its means, or five times as fast as it is possible for any
person to read the message which comes through the
instrument. So prompt and delicate is the motion of this

machine that Edison has applied it to the purposes of the
receiving instrument for the Reiss telephone, a musical
telephone that was made many years ago. The slipping
of the paper causes a slight sound. If, then, we sing a
certain note into the Reiss transmitting instrument, which
vibrates in unison with that note, we obtain the same
number of electric currents produced per second as we
had of sonorous vibrations in the moving diaphragm.
Thus, if we sounded the middle C we should get 264
vibrations, and there would be 264 electric currents, and
264 slips of the paper, thus producing a note of the same
pitch in a distant room. The cause of the curious slipping
has not been fully ascertained. It may possibly be due
to that peculiar repulsive effect to which Mr. Crookes has
lately drawn attention, and which produces the dark
region around the negative electrode during the continu-
ance of an electric discharge in a vacuum tube, or it may
simply be due to electrolytic action."

It is, then, this principle which Edison has made use of
in his new receiver, which is of the simplest construction.

A diaphragm, preferably of mica, some four inches in

diameter, held in a suitable framework, has attached to

its centre a spring, or "pawl," the free end of which
rests on a little cylinder of chalk, capable of rotation by
the hand or other means. The chalk cylinder replaces

the paper in the electro-motograph. and is necessarily
impregnated with sulphate of soda, or other suitable

solution. As the cylinder is rotated, the friction of the
spring on the chalk causes the diaphragm to be pulled in

or pushed outwards, according to the direction of the
rotation. So far the operation is purely mechanical ; as
soon, however, as the current passes, either owing to

electrolytic action or the friction, it is lessened, and the
diaphragm tends to spring back to its normal position ; on
the cessation of the current the friction is restored, to be
lessened on the recurrence of another electric wave.
Thus, a series of tremors are given to the diaphragm
corresponding to the swiftly changing character of the
electric waves, and these again faithfully express the
motion of the diaphragm at the transmitting end. It

will thus be evident that the incoming current has simply to

do the work of liberating the already strained diaphragm.
As everyone knows, in Bell's telephone the voice has to
do the work of creating the current at the transmitting
end, and the feeble magneto-electric currents thus gene-
rated throw into motion the diaphragm at the receiving
end. In Edison's telephone this is not so. The
voice at the transmitting end has simply to vary the
electric resistance in the path of a current generated by
an ordinary voltaic battery ; stronger currents can thus
be sent along the line, and these arriving at the receiving
end, have merely to vary a mechafiical resistance, and

' Practical difficulties have, we believe, been found in the working of the
motograph, so that it has not come into telegraphic use.

not to do the work of overcoming the inertia of the
diaphragm. It is probable the rotating chalk cylinder
acts on the diaphragm with its attached spring like a
resined bow on a violin string; vibrations are set up, the
extent, rate, and manner of which are modified by the
varying friction due to the telephonic currents. Whether
these new receivers will retain their present efficacy

when in constant use remains to be seen. We should be
inchned to think the soft surface of the chalk will even-
tually wear with the friction, and that a more permanent
arrangement will have to be devised. No invention,
however, reaches perfection at once, and the present
receivers, excellent as is their performance, were, we
understand, hastily made in a few days, in comphance
with the urgent request of Mr. Edison's courteous repre-

sentative in London, Col. Gouraud.
The instrument has the appearance of a small box

attached to the wall, and from which there projects a
single funnel. Sounds of singing, speaking, whistling,

sent from the other end, quite a mile off, were heard in

every part of a moderately sized room. Telephonic
connections, now so common in America, have been
established by Col. Gouraud between various business
houses in the city ; and we believe that shortly this

method of communication must become quite common.

NOTES
Dr. Miclucho'Maclay, the eminent Russian Naturalist and

New Guinea explorer, has been trying to rouse the Linnean

Society of New South Wales and the scientific public of Sydney

to the necessity of founding a zoological station, similar to that

at Naples. He tells of the great inconvenience he himself has

suffered during his residence at Sydney from the want of such a

station, even though the Hon. Mr. Macleay placed his museum

at his disposal. But Dr. Maclay's scheme embraces much more

than a station at Sydney, He has written to the German Eastern

Asiatic Society at Japan and to Mr. August Godeffroy at Samoa,

urging that similar stations be founded at these places, and he has

reason to believe that his proposals will not be without result at both

places. Thus should zoological stations be instituted at Sydney,

in New Zealand (as Dr. Maclay also proposes), in Japan, and at

Samoa, we might hope in a very few years to have a fairly com.

plete knowledge of the fauna of the Pacific. Dr. Maclay's pro-

posal deserves the heartiest encouragement, and we trust that

ere long it will be fully carried out. We hope the people of

Sydney, at any rate, will take Dr. Maclay's appeal to heart ; he

tells them, moreover, that he will judge of the intensity of the

scientific life of Australia by the interval which elapses between

the reading of his paper on the subject and the actual foundation

of the station. He shows what valuable results have followed

the foundation of the Naples station, and gives a few hints as to

how such a station at Sydney should be organised. We shall

be curious to see what will be the result of Dr. Maclay's fervent

appeal.

We are requested to state that on and after April i any person

may obtain by telegraph from the Meteorological Office the

latest information as to the weather in any district of the United

Kingdom by payment of a fee of \s. in addition to 2s. the

cost of the message to the Meteorological Office and the reply.

The telegram containing the inquiry must not exceed twenty

words in length, and must be addressed, " Meteorological Office,

London," The Meteorological Office does not undertake to

give any information which is not substantially included in the

latest notice posted at its own doors, nor does it give forecasts

of the weather on the Atlantic coasts of the British Isles;

although it is ready to furnish any information it possesses as to

the actual state of the weather on those coasts. The Meteoro-

logical Office is open for such inquiries between the hours of
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II A.M. and 8 p.m. on ^veek days, and between 6 P.M. and

.H^P.!*!. on Sundays.

'" The Emperor of Germany has confirmed the election of Sir

G. B. Airy as a foreign member of .the Berlin Academy.

Russian astronomers seem determined to outstrip their con-

freres in other countries in the matter of telescopes ; we are in-

formed that funds have been subscribed for the construction,

for Pulkowa Observatory, of a refractor of thirty- two inches

aperture.

We have received a circular from the Research Committee of

the Institution of Mechanical Engineers, drawing attention to

three subjects which they have selected for first investigation,

and asking for any information, bearing on all or any of them,

which any one interested may be willing to communicate : e.g.^

records of unpublished experiments, references to authorities on

the question, copies of books or papers in which it is treated,

&c. The Committee would be glad to receive such information in

full detail, and at the earliest convenient date ; and it will be

suitably acknowledged in their report. The subjects are :

—

Subject A. The hardening, tempering, and annealing of steel.

Subject B. The best form of riveted joints to resist strain, in

iron or steel, or in combination. Subject C. Friction at high

velocities, specially with reference to friction of bearings and

pivots, frictions of brakes, &c. The address of the Institution

is lo, Victoria Chambers, Victoria Street, Westminster.

In the Monthly Weather Report of the U.S. Signal Service

for January, 1879, are many points of great interest to meteorolo-

gists. The partictilar report before us belongs to the division of

" Telegrams and Reports for the Benefit of Commerce and

Agriculture," and contains a multitude of well-arranged data

received up to February 14. The charts accompanying the

Report are of special interest. One of them shows the tracks of

ocean-storms from November 23, 1878, to January 16, 1879,

and exhibits the paths of seven storms. No. 6 of these is shown

to have commenced in California on January 6, to have come

down to the Gvdf of Mexico by the 8th, to have gone north-east

through the United States to Newfoundland, between the 8th

and nth, across the Atlantic between Scotland and Iceland, the

orm expending itself off the coast of Norway on the 15th, one

.. eek after starting from California.

Experiments in electric signalling and reconnoitring have been

made at Mont Valerien on a large scale. Details are wanting,

as the French Government think it pmdent to keep secret almost

all experiments relating to military matters.

We have received an interesting sketch, with portrait, by

Prof. Ehlers, of Gottingen, of the late Wilhelm Engelmann, so

long the head of the well-known Leipzig scientific publishing

house, and who did so much for the advancement of scientific

knowledge in Germany.

The Science Index is the title of "A Monthly Guide to the

Contents of the Scientific Periodicals," the first number of which

we have just received, though dated January. This delay is

apologised for, on account of the difficulty of getting together a

first number. The aim of the journal is highly to be commended,

and if carried out on a thoroughly well-considered plan, ought

to prove of great service. We are not disposed to criticise this

first number too severely, though we think there is considerable

room for improvement. It is by no means exclusively devoted

to science, including as it does Art, Architecture, Strikes, Baking

and Confectionery, Bells, Commerce, and other miscellaneous

topics. Indeed, on the principle which has been partially fol-

lowed, we do not see where the line is to be drawn short of an
index to CA-erything. We hardly think the plan has been well

considered, and we think that many of the subjects indexed

might be omitted with advantage if it is meant to be really a

Science Index. Judging from the number of misprints, this

number seems to have been hastily got out. In geography alone

we meet with such horrors as " Afkanistan," " Leybian Desert,"

"Oxies" for Oxus, &c. References to the Swedish Arctic

Expedition occur under different headings, as if the compiler did

not know that the items referred to the same thing. Still, the

index is a step in the right direction, and we hope the editor will

take competent council, and introduce such improvements as

will make his Scietice Index what it might and ought to be.

Major Majendie, as the result of a series of experiments

with dynamite, has come to the conclusions that frozen dynamite

is considerably less sensitive to explosion by a blow than unfrozen

d)mamite ; that cartridges of dynamite having small quantities

of exuded nitro glycerine within them are decidedly more sensi-

tive to explosion by a blow than cartridges in which there is no

such exudation ; that frozen dynamite is much more susceptible

to explosion by simple ignition than unfrozen ;^dynamite ; that

frozen dynamite is much less sensitive :to explosion by the im-

pact of a bullet than unfrozen dynamite ; that the danger

attending the mere breaking in two of a firozen dynamite

cartridge does not seem to be of the formidable character indi-

cated by the Austrian regulations ; and that frozen nitro-glycerine

is not susceptible of detonation by detonators of the same

strength as those with which the detonation of unfrozen -nitro-

glycerine may be readily and certainly effected.

The Bradfordian is the title of a magazine " written and sup-

ported by the two Grammar Schools" of Bradford. It has a

varied programme, in which, we are pleased to see, science finds

a place.

The Times Geneva correspondent writes that M. A. Borel,

of Chaux-de-Fonds, has just had the good fortime to find in the

Lake of Neuchatel, between Bazuge and Chatelard, a prehistoric

canoe, probably the finest specimen of the sort that has yet come
to light in Switzerland. Hollowed out of a single piece of oak,

the vessel is 8 metres long, 90 centimetres vride, and 65 centi-

metres high. It is well finished, and in a perfect state of pre-

servation. The stem carries a spur, and the prow is curved in

the form of a hook, probably for the purpose of attaching it by
a rope to a landing-place. The canoe is sufficiently large to

carry twelve persons. There is no appearance of rowlocks, but

the supports on which the thwarts formerly rested are still plainly

to be seen. M. Borel proposes to present this interesting "find"
to the Museum of Chauxde-Fonds.

A PETROLEUM spring, ouc boring of which has jdelded 2,000

kilos in twenty-four hours, has been discovered at Pohar, in

Austrian Poland.

According to the report of H.M.'s Consul for Hiogo and

Osaka, the Japanese claim that petrolevmi has been known inJapan
for over 1,200 years, and it would certainly be curious if the

numerous springs which exist in certain localities should have

escaped notice in their immediate neighbourhood. It is doubt-

ful, however, whether it was ever utilised, and certainly no

attempt was made to refine it before the arrival of foreigners.

The first efforts in that direction were made near Niigata in

1875, t>ut the petroleum then refined failed to stand a higher

test than 75° F. Accordingly Prof. Lyman, who had preriously

performed a similar service for India, was sent for from

America to conduct a professional survey of the region. His

report, however, was unfavourable, chiefly on the ground of an

insufficient supply. This opinion the Japanese are now about to

test, for which piirpose they have established a refinery near

Hiogo. Its supplies of crude oil are to be drawn from the

province of Potomi, distant about loo miles to the north, the

transport being conducted by sea.
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At the evening meeting on Monday, the 31st inst., at 8.30,

at the Royal United Service Institution, D'Arlincourt's tele-

graph will be exhibited and vi^orked, illustrative of a means of

communicating orders in the field. The paper of the evening is

on "Orders in the Field and the Means of Communicating

them," and will be read by Major Webber, R.E.

A PAMPHLET has just been issued at Quebec, compiled under

the auspices of the Boards of Trade of that town and Montreal,

dealing with the subject of telegraphy with the coasts and

islands of the Gulf and Lower River St. Lawrence, and the

coasts of the maritime provinces, considered from the point of

view of its relation to the shipping, to the fisheries, and to the

signal service. The brochure is accompanied by a large-scale

coast telegraph chart of the region named, delineated under the

direction of the Hon. P. Fortin, on which are shown existing

and projected telegraph lines and the ordinary tracks of vessels.

At the last meeting of the Eastbourne Natural History Society

an interesting paper was read by Dr. Murdie on sea-water, its

adaptations to various purposes, and its management in reference

to marine zoology.

Mr. Tegetmeter has published a facsimile reprint of Moore's
" Columbarium " from the original edition of 1735. The work,

the source from which all subsequent works have taken their

rise, ought to interest both fanciers and naturalists ; by its aid,

as Mr. Tegetmeier says, the latter may trace the alterations pro-

duced in varieties of the same species, continued for 150 genera-

tions. Moore was a well-known doctor of the City of London,

and was so eminent in his way as to merit a bantering satire from

Pope,

Prof. Edward Morse, of Tokio, announces that he has

discovered undoubted evidences of the practice of cannibalism

among the early inhabitants of Japan. These evidences he

describes in a paper read at the Biological Society of the Tokio

Dai Gaku.

The Colonies and India has an interesting note on the subject

of Vanilla, which appears to be mainly supplied by Mauritius,

Brazil, and Mexico, but could probably be grown in many of our

colonies. The parasitical plant which yields this aromatic bean

will climb up any tree that gives sufficient shade ; it attains a

height of about a foot, and thrives for thirty or forty years, pro-

ducing some fifty pods each year after the second. The beans

take eight or nine months to mature, and are gathered between

October and December ; they are oiled occasionally to prevent

excessive shrinking, and dried in the sun ; when warm they are

wrapped in woollen cloths to absorb the evaporation, and during

the process attain their black silvery hue. Vanilla is the most

costly, in proportion to weight, of all vegetable productions, and

only a few hundredweights reach England annually.

Masson, of Paris, has published in a collective form, under

the title of "Revues scientifiques publiees par le joiu-nal La

Republique Frangaise,^' a large number of papers on subjects of

scientific interest published at intervals in that paper, under the

direction of Prof. Paul Bert.

The comparative effects of pressure and hammering in chang-

ing the volume of soft masses, has been investigated by Herr Kick

(Ding. Pol. Jo.). A carefully cast lead cylinder 100-3 mm. liig^»

70*2 mm. diameter, and 387'8s ccm. at 15°, was compressed in a

Gollner's machine to 69 mm. and 50 mm. height respectively.

The volume was found to be hardly altered at all (it became

387-814 ccm. in the second case). A lead cylinder 59-7 mm. high

and 50 mm. diameter was now beat down by means of a steam

hammer to i6'7 mm. height. The volume was reduced from

117*56 to 117-33 ccm. Thus, to condense metals, it is necessary

to resort to beating, or to use extraordinary pressure on inclosed

material.

Some interesting experiments with regard to tension of car-

bonic acid in blood have recently been made by Herr Gaule iu

the physiological laboratory of Prof. Ludvvig (Du Bois Reymond's
Archiv). He notes the following differences between blood and
serum in this connection :— i. The proportion of carbonic acid

in serum is higher than that in blood. 2. The tension of car-

bonic acid in serum is less than that in blood. 3. If in serum
the quantity of free carbonic acid diminish, there is decomposed
only the quantity"of bicarbonate^of soda which corresponds to this

diminution, but in blood more. 4. On addition of simple car-

bonate of soda, the tension of free carbonic acid diminishes in

the serum, but in blood it does not. 5. In blood there exists a
substance which is capable of dissolving the entire combination

between carbonic acid and soda, but in serum not. This sub-

stance, which attracts the carbonate of soda, is very probably

hsemoglobin, which then further decomposes the combined salt into

soda and carbonic acid, and thus maintains with the bicarbonate

salt and the free carbonic acid a series of complicated exchanges,

which probably render possible and promote the giving out of

carbonic acid and the removal of it from the tissues and the

lymph.

Carl's Repertorium fiir Experimental Physik (xv. Band, 2

Heft) contains an illustrated account of the new meteorological

magnetic observatory for St. Petersburg at Pawlowsk. In the

same number we note a useful simplification of the spectroscope,

by Herr Hiifner.

The measuring of sea-depths with the lead leaves much to be

desired in point of accuracy. Dr. Riihlmann is of opinion

[Annalen der Physik) that reliable results will be had, only when
it is practicable to measure the weight of the water column.

This weight, and therewith the height of the column, might be

easily ascertained from pressure on a manometer. And the

point i?, to combine with the pressure-measuring instrument

an arrangement whereby one may read off what the apparatus

indicates at that point, the depth of which below the surface is

to be determined. To construct such a manometer need not, he

thinks, greatly puzzle the mechanician. The various forms of

aneroid barometer are a good direction. Suppose, e.g., a mano-

meter made after this fashion, and available for very high

pressure, and let there be adapted to it an electro-magnetic

arrangement, wherewith, when a current is sent through it from

the ship, the index is pressed so forcibly against the scale, that

a mark is produced on this. In this way, closing the circuit at

different times, it would be possible to determine the pressure in

different parts of the sea. If, at the same time, there were sunk

a junction of a thermo-element, the other junction of which was

kept at constant temperature, and if the current of this thermo-

element were conducted through a sensitive marine galvanometer

on the ship, one could ascertain the temperature of the water at

the points for which measurements of pressure were obtained.

Very accurate results could only be expected, when not only the

pressure at the sea-bottom, but also the temperature of the watei

at as many points of less depth as possible, were known. Dr.

Riihlmann is not aware if such a method has been put into

practice, but he gives an exposition of the theory of it.

The additions to the Zoological Society's Gardens during the

past week include an Indian Fruit Bat {Pteropus tnedius) from

India, presented by Capt. F. P. MUlett ; a Mule Deer {Cervus

maerotis) from Ottawa, Illinois, U.S.A., presented by Judge

Caton ; two Gaimard's Rat Kangaroos {Hypsiprymnusgaimardi)

from Australia, presented by Mr. Ernest E. Harrold ; a Spotted

Ichneumon (Herpesies auropunctaius) from India, presented by

Miss H. Boteler ; a Brent Goose {Bernicla brtnta), European,

presented by Mr. H. A. Dombrain; a Black-faced Spider

Monkey ^Ateles aier), a Black-handed Spider Monkey (Ateles

melanochir) from South America, received in exchange ; a Black
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necked Stilt Plover (Himantopus nigricollis) from South America,

purchased; three Common Badgers {Meles taxus) bom in the

Gardens.

THE PARIS ACADEMY PRIZES
T AST week the Paris Academy held its annual public meeting,
•*-' when the prizes for 1878 were awarded. According to old

custom, M. Fizeau, the president of last year, was in the chair.

He remarked on the unprecedentedly large number of prizes that

were not awarded, either because there was no competition or
because there were no competitors of sufficient merit. On this

account several of the most important prizes have not been
awarded this year, • and it seenas to be the common opinion that
some of the problems proposed are much too difficult M,
Dumas read an eloge on M. Balard, the discoverer of bromine,
and M. Bertrand did the ~ame for Leverrier. M. Bertrand made
no allusion to the part taken by Leverrier in the public affairs of
his time, and made but slight allusion to his organisation of the
Meteorological Service, and that almost as if it were not a thing
quite worthy of encomium, M. Bertrand's address does not
seem to have given universal satisfaction, and several of the
audience on leaving the hall were heard to say :

" Quant a I'eloge

de Leverrier il est encore a faire." The following are the
principal prizes awarded at the meeting :—The Extraordinary
Prize of 6,000 francs for the greatest prgress in naval construc-
tion, to M. Perroy and Lieut. Baills ; the Poncelet Prize in
Mechanics to M. Maurice Levy ; the Montyon Prize of 1,000
francs, in Mechanics, to Mr. George H. Corliss, for his well-
known engines; the Plumey Prize to Capt. Vallessie, for his
differential countei^pto regulate the progress of steamships. In
Astronomy the Lalande Prize was awarded to M. Stanislas
Meunier, for his researches on meteorites ; the Valz Prize to Dr.
Julius Schmidt, for his lunar charts. In Physics the Bordin Prize
was awarded to M, Reynard for his researches in connection with
Ampere's law. In Chemistry the Jecker Prize was awarded to
M. Keboul, specially for his memoir on the isomers in the
propylene series. In Botany the Barbier Prize was given to
M. Ch. Tauret, and encouragements of 500 francs each to
M. Cauvet and M, E. Meckel; the Desmazieres Prize to
Dr. Bornet ; the Shore Prize to Prof. Ardissone for his
" Floridee Italiche ;

" in Anatomy and Zoology the Serres) Prize
was awarded to Prof. Alexander Agassiz, for his various
embryological and other investigations ; and the Montyon Prize
in Physiology to M. Charles Rechet, for his researches on
gastric juice. The Tremont Prize was given to M. Marcel
Deprez for his application of electricity to the solution of various
problems in mechanics ; the Gegner Prize to M. Gaugaiif; the
Delalande Guerineau Prize to M. Savorgnan de Brazza, for his
exploration of the Ogove River ; and the Prize founded by
Mdme. de Laplace to be awarded to the pupil who leaves the
Polytechnic School with the highest honours, to M. de
Bechevel.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

M. Ferry, the French Minister of Public Instruction, has
presented a project for the reorganisation of the Superior Council
of Universities. According to the proposals of the minister,
which are sure to be adopted by the Assembly, the bishops and
other religions members are to be excluded, and the Council
exclusively composed of persons belonging to the teaching pro-
fession. Moreover, it is proposed that all degrees be henceforth
granted by the State, and only to those who have taken the
curriculum of a recognised university.

The examiners for the Burdett-Coutts' Scholarship (Oxford)
have awarded it to Mr. Algernon Philips Thomas, B.A., Scholar
of Balliol College ; and they consider Mr. Hemy Nicholas
Bidley, B.A., of Exeter College, worthy of honourable mention.

SCIENTIFIC SERIALS
Bulletin de VAcadimie Royale de Belgique, No. 12, 1878.

In this number is a paper by M. van Beneden, giving a historical
sketch of whale-fislung and of the first Arctic expeditions.—

A

lecture by M. Houzeau, the president, has for its subject certain
cnignaatical phenomena of astronomy.—M. van Rysselberghe
describes a parabolic regulator, rigorously isochronous, and the

velocity of which can be varied at will. Regarding it, M. Folic
reports that it has too many articulations and movable rings for
common use, and it hardly realises ideal perfection for physical
and astronomical apparatus.—M. Malaise announces the disco-
very of a mineral species new for Belgium, viz. , arsenopjrrite or mis-
pickel, and M. Monier describes a hydrophane opal and hydrated
transparent silica, obtained by action of oxalic acid on alkaline
silicates.—There are also several mathematical papersand reports
on prize competitions (subjects chiefly botanical).

Reale Istituto Lambardo di Scienze e Lettere. Rendiconti.
Vol. xii, fasc. ii—We note the following papers in this
number :—Considerations on a letter of Tyndall's regarding
heterogeny, by Prof. Giovanni—On the causes of asphyxia and
the agglutination of the blood corpuscles in diphtheria, by S.
Tre\-ison.—The Sanitary Office of the German Empire, by Dr.
Zucchi.—Studies on milk (continued), by Drs. Pirotta and
Riboni.—On cortical psycho-sensory centres, by Professors
Luciani and Tamburini.

SOCIETIES AND ACADEMIES
London

Mathematical Society, March 13.—C. W. Merrifield,
F.R.S., president, in the chair.—Mr. J. D. H, Dickson was
admitted, Mr, R. Hai^eaves and Prof. W, E, Story were
elected, and Mr, Donald McAlister was proposed for election
into the Society,—Prof, Cayley, F.R.S., spoke briefly but in
high praise of the late Prof. CUfford's work as a mathematician,
instancing more particularly his papers " On the Canonical Form
and Dissection of a Riemann's Surface," "On Mr. Spottiswoode's
Contact-Problems," and " The Classification of Loci."—The
chairman, the Rev. A. Freeman, and Dr. Hirst, F,R,S,, added
a few remarks on the loss the Society and the mathematical
world generally had sustained, and expressed the hope that steps
would be taken to secure the publication, if desirable, of any
mathematical papers Prof, Clifford might have left,—Dr. Hirst
made a statement respecting the " De Morgan Memorial

"

Medal to be presented to the Society to be awarded in such
manner as the council shall hereafter determine ; it appeared
that the bust and die for the medal had been executed by Mr.
Woolner, and that after all claims had been met there would
still be a small sum required to make up the requisite total for
the purpose contemplated. The late Prof. De Morgan was the
first president of the Society and always took a warm interest in
its advancement. It was resolved that a subscription list should
be opened in order that old pupils and membei^ of the Society
mi.;ht have an opportunity of aiding in the above design. Sub-
scriptions for this special purpose may be sent to Mr. Tucker
(Hon. Sec., University College School, W.C), or to Mr. Alfred
WUls, Q.C., 12, King's Bench Walk, E.G., the Hon. Sec. to
the general fund. Copies of the medal were exhibited (Profile

with dates of birth and death, on the reverse, Pascal's hexagram,
surrounded by the " Zodiac of Syllogisms," and the tide Presi-
dent of the London Mathematical Society),—The following
conmiunications were made :—On differential equations, total

and partial, and on a new soluble class of the first and an excep-
tional case of the second, by Sir J, Cockle, F,R.S,—Discussion
of two double series arising firom the number of terms in deter-
minants of certain forms, by Mr, J, D, H. Dickson.—Two
geometrical notes relating to surfaces of the second order, by
Prof. H. J. S. Smith, F.R.S.

Physical Society, March 8.—Prof. W. G, Adams in the
chair.—Dr. Hurj-t and Mr. Jacob were elected Members.—Prof.
Ajnrton brought forward a new theory of terrestrial magnetism
originated by himself and Prof, Perry of the Imperial Engi-
neering College, Japan, It is well known that metal cages act

as screens against induction in the case of static electricity or
electricity at rest, and hence Clerk Maxwell, at the British

Association meeting for 1876, sxiggested that no earth connection
was necessary for lightning conductors, since a cage would be
sufficient. But dynamic electricity is different from static in

this respect, and Professors Ayrton and Perry found that even a
thick block of copper will not screen a coU of wire from the

induction of a current flowing in a neighbouring one. Some
experiments of Dr. Muirhead, not yet published, would seem to

favour the view that a current is a series of intermittent changes of
potential, and that the inductive effect was due to a difference in

the epodis of the currents in the two coils. It was foimd by
Helmholtz that a quantity of static electricity in mechanical
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motion performs work. Conversely Mr. Crookes finds that the

stream of molecules from a - pole in vacuo is electrified, and

may be deflected by a magnet. It is upon that fact that Pro-

fessors Ayrton and Perry have based then- theory, which is easily

explained by supposing the earth to be an isolated sphere with a

static charge residing on its surface. Then, since each electrified

particle at the surface will be moving relatively to a point in the

interior, it follows that the interior must be magnetic. The
theory is independent of the substance of the interior ; but in

order to simplify the working the authors treated the case of a

solid iron ball, and curiously enough arrived at the result

expressed by Biot's law for the distribution of magnetism on the

surface of the earth

—

12 = M Vi + 3 cos=* e,

and similarly they found that if the earth were electrified to the

potential of lo* volts, relatively to interplanetary space, its mag-
netisation would be as it is. If the earth were alone in the uni-

verse, then, by this theory, it would have its own magnetic state

by virtue of its electric charge and axial rotation. If other

bodies in the universe, however, had their magnetic states too,

these would influence the earth's, and hence we should have
terrestrial tides and storms of magnetic force, such as are known
to exist, as, for instance, when changes take place in the sun's

atmosphere by .approach of planets or other causes. Lastly,

the iron in the interior of the earth may give it a certain amount
of coercitive force, but the theory does not rest on this.—Dr. J.

Hopkinson then read an account of some experiments made with

the quadrant electrometer, which showed that Clerk Maxwell's
formula for the sensibility of the electrometer

—

where A and B are the potentials of the two pairs of quadrants,

and C the potential of the needle, only holds good when C (the

charge of the jar or needle) is less than 200 Daniell elements.

Above that a different law appears to hold. Dr. Hopkinson
also remarked that any degree of low sensibility down to zero

could be got from the electrometer by connecting a condenser to

each pair of quadrants and adjusting their capacities.—Mr. F.

D. Brown described his apparatus for maintaining constant tem-
peratures and pressures. A constant temperature can be ob-

tained if the pressure can be kept constant. The vessel in which
the constant pressure is desired communicates with an air-pump
by,a pipe in which a movable tap or valve is placed. By opening

or, closing this tap the pressure is regulated. This is effected by
an electric clutch arrangement. A mercury anemometer sends a

positive or negative current from a battery through the clutch

according as the pressure is too high or low, and this current

actuates the clutch to close or open the valve. The clutch con-

sists of an axle driven by a turbine to get power to work tho

valve, and the current, by means of electromagnetism, connects

the tap to the axle, which then opens or closes it as the case

may be. In this way a pressure varying'no more than one-fifth

millimetre each way can be obtained. -

Linnean Society, March 6.—William Carruthers, F.R.S,,
vice-president, in the chair.—Mr. Thos. Christie exhibited and
made remarks on a series of specimens illustrating the little-

known and remarkable Australian Pituri plant ; also the os sepia

of a rare Australian cuttle-fish, obtained by Dr. Bancroft.—Mr.

R. Irwin Lynch showed a grovring example from Kew and dried

leaves of Xanthosoma appendiculatum, bearing pouch-like ex-

crescences from the midrib of the leaves.—The Vice-President

announced from the chair an alteration in the Bye-laws, Chap.

XIIL, proposed by the Council.—A letter was read from a cor-

respondent referring to the increased production of beet-root

sugar by careful artificial selection of the beet. The saccharine

produce of sugar-cane, on the contrary, remains stationary, if not

retrograde, and its continual multiplication from stolons some
regard as giving rise to various diseases. Crossing and selection

are now suggested as worthy of a trial in the interest of com-
mercial results.—A short paper on Entozoic Floridese growing
within living Bryozoa and Sponges, by Dr. P. F. Reinsch, was
read, and Mr. A. W. Waters exhibited in connection therewith,

under the microscope, specimens of Polyzoa containing parasitic

algse.—In a note on the fruiting of Wistaria sinensis in Evu-ope,

by Mr. W. T. Thiseltdn Dyer, the author avers from his own
and others' observations that plants trained on a garden wall at

Glyon, east end of the Lake of Geneva, yield abundance of

brown tomentose pods annually. Near the town of Geneva,

however, fruiting is of rarer occurrence, but again more frequent

at Lyons and the Rhone valley. Fruiting, he suggests, may be

a question of temperature and not of nutrition, dependent on
presence or absence of support to the stem and branches. From
the above and other data, Mr. Dyer fails to see the evidence
of the antagonism of the vegetative and reproductive forces,
as asserted to be the governing law, according to Mr. Thos.
Meehan's experiments, and lately quoted by the Rev. G. Henslow.
If such barrenness were the case with its scandent habit, then
Wistaria sinensis would probably already be extinct.—The
Secretary read a paper by Mr. Edward J, Miers, on the classifi-

cation of the Maioid Crustacea or Oxyrhyncha. The Maioid
crabs have been placed by nearly all carcinologists at the head
of the Brachym-a, from the high degree evinced in their sensory
organs and nervous system, and the group, moreover, is interest-

ing on account of the variety of types. Though closely related
to the Oxystomata, the Oxyrhyncha differ from them in their

triangular buccal cavity and position of afferent branchial chan-
nel ; but Mesorhoea approximates on the part of the Partheno-
pidffi to the Oxystomatous type. From the Cancroid crabs
(Cyclometopa) typical Maiidse are distinguished by longitudinal

antennules and position of basal antennule joint, the Partheno-
pidse occupying an intermediate place between the rest of the
Oxjrrhyncha and certain Cancroidea. The author reviews the
various classifications, and then gives a new synoptical arrange-

ment founded on certain anatomical configurations, &c., of their

buccal cavity, situation of afferent and efferent canals, antennules,

genital appendages, &c. He divides the group into 4 families,

12 sub-families, 106 genera, and 14 sub-genera, giving short

diagnoses of each.—Prof. J. Reay Greene, Dr. P. H. Stokoe,
Mr. R. Johnston (of Tasmania), Mr. B. S. Williams, and
Prof. J. Wood Mason, were balloted for and elected Fellows of

the Society. «
Entomological Society, March 5.—^J.

W. Dunning, vicfr; I
president, in the chair.—The chairman referred to the great loss^

sustained by the Society in the death of Mr. F. Smith, of the
British Museum.—Mr. C. Brogniart, of Paris, was elected a
Foreign Member and Mr. J. T. Harris, of Burton on-Trent, a
Subscriber to the Society.—Sir Sydney Saunders exhibited a
series of bees belonging to the genus Halticus, from Greece,
containing several remarkable new forms. The following papers

j

were communicated :—On some new species of British hymenop-
tera, by Mr. Peter Cameron, and descriptions of some new
species of coleoptera from New Zealand, by Dr. Sharp.
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ORGANISATION AND INTELLIGENCE

Habit and hitelligence : a Series of Essays on the Laws

of Life and Mind. By Joseph John Murphy. Second

Edition, iUustrated, thoroughly revised, and mostly

rewritten. (London: Macmillan and Co., 1879.)

Life and Habit. By Samuel Butler. (London : Triibner

and Co., 1878.)

THE first edition of Mr. Murphy's work was reviewed

in Nature, vol. i. pp. 288 and 315, a little more

than nine years ago, and on reading the article we find

little or nothing in the remarks and criticisms then made

which require modification on account of subsequent dis-

coveries. The present work is, however, ver>' largely

new, about one-third of the matter in the first edition,

which treated of physical questions, being omitted, and

replaced by a series of new chapters on biological sub-

jects. It is to these new chapters that we shall mainly

confine our present notice.

Chapter XI. gives a very good summary of the facts of

variation from Darwin's " Domestication of Animals and

Plants," and other works ; and in Chapter XII. we have

these facts discussed in regard to the sufficiency of natu-

ral selection for the origin of species. The greatest use

is here made of the argument (said to be Prof. Tait's) in

the North British Review (June, 1877), and which an-

other writer has summed up as follows.:
—" The final

establishment of the superior type is dependent at each

step upon three accidents. First, the accident of an

individual sort or variety better adapted to thesurround-

ing conditions than the then prevailing type ; secondly,

the accident that this superior animal escapes destruction

before it has time to transmit its qualities ; and thirdly,

the accident that it breeds with another specimen good

enough not to neutralise the superior qualities of its

mate." Put in this way, the difficulty staggers most per-

sons who are not practical naturalists
;
yet it has always

seemed to me to be really beside the question, and by no

means of the importance which Mr. Darwin himself has

given to it by acknowledging that the argument had not

occurred to him. Even acute \vriters like Mr. Murphy do

not see that individual variations or "sports" are of no

importance whatever to the theory of natural selection,

or he would never bring forward the argument at p. 380,

that with an animal born of two parents " there is an

.ilmost overwhelming probability that the favourable

variation is found only in one," and will therefore

diminish in each succeeding generation till it disappears,

unless the same favourable variation recurs again and

again to counteract this tendency. In what may be

termed normal variation, however (which Mr. Darwin

has always considered the main agent in supplying mate-

rials for natural selection), none of these difficulties occur,

and as it is very important to make this clear, I will give

a few illustrations of it. There is no part, organ, or

character of an animal or plant but what is sometimes

more sometimes less developed in different individuals.

The whole population of a species in any given year may
therefore be divided into two equal portions, with regard

to any such organ or character—the less developed and

Vol. XIX.—No. 491

the more developed. Thus, for example, all the foxes of

the species Canis vulpes are necessarily divisible into

a lighter and a darker coloured group ; into a longer

and a shorter tailed group ; into a fleeter and a less

fleet group ; into a group with more developed and

less developed canine teeth ; and so on with regard to

every character, external and internal. This can only be

denied by asserting that there are characters which in

the species in question are absolutely unvaryittg, an

assertion which I am not aware that any one has made
or attempted to prove, while it is certainly contradicted

by the observations of all who have ever studied nature.

But if so, what happens when changed conditions occur,

rendering the increased development of some faculty or

organ beneficial ? Can any one doubt that the one or

five, or twenty per cent, of individuals which annually

survive will belong, wholly or almost wholly, to the moiety

in which that organ or faculty is better developed rather

than to that in which it is worse developed ? It matters

not at all whether the tnost perfect individual or the

twenty most perfect individuals survive or not ; but the

survivors will certainly be found among the better adapted

rather than among the worse adapted half, and most

likely will include a majority of individuals in the better

half of the better half. And this process will be repeated

every year without fail. There is thus no waiting for

favourable variations to occur ; no series of coincident

improbable accidents is required ; but the process goes

on continuously with ever increasing power owing to the

influence of heredity, till the species is modified up to the

requirements of the changed conditions. By this process,

leading to a decided advance every year, we can quite

understand how any dominant species (that is, one which

occupies a wide area and has a large population) may be

modified quite as rapidly as is required by all ordinary'

changes of conditions, although extraordinary changes

may lead to the extinction even of dominant species. It

is hardly possible to conceive any improvement or modi-

fication of a species which might not be brought about

by so powerful a selection as this, acting on variations

which seem to us very trivial ; while, on the other hand,

the effect of greater individual variations or "sports" is

verj' uncertain, and may perhaps never be used in nature

as a means of modifying species.

These considerations also show the true bearing of

"Delboeuf's Law," to which Mr. Murphy attaches much
importance. It is proved mathematically that if, in any

species, several individuals are in every generation bom
with any particular variation which is neither beneficial

nor injurious to its possessors, and if the effect of the

variation is not counteracted by reversion, the proportion

of the new variety to the original form will constantly

increase until it approaches indefinitely near to equality.

But as, in every species, there are not one only, but hun-

dreds of distinct variations in everj- generation, all sub-

ject to change in amount and direction in each succeeding

generation, and as each of these will by the above law

tend to equality with all others, the rssult must be that

every slight recurrent variation will maintain itself in the

species on terms of approximate equality with all other

variations ; and this will evidently be useful, by keeping

up a vast stock of slightly varied forms within the species,

which will be ready at any moment to furnish the material

Y
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on which selection may work when variations of a parti-

cular kind are needed.

The next three new chapters, on " Fixation of Characters,"

on "Effect of Change of Conditions," and on "Mimicry,

Colour, and Sexual Selection," contain much interesting

matter, with a number of suggestions of difficulties mostly

dependent upon our total ignorance of the peculiar condi-

tions or laws under which certain characters first arose.

Such difficulties are of little importance, because they are

always liable to disappear with an increase of knowledge.

What, for instance, is the value of such a criticism as

this :
" The abnormal position of the left carotid artery

in some groups of parrots is as good an instance as can be

mentioned of a character which is constant throughout

an entire group, which must have arisen suddenly, and

cannot have been fixed by natural selection, because it

cannot be useful." The three words I have italicised

mark three positive statements which cannot possibly be

verified, and which may very probably all be wrong. The
parrots form not 2,family only, but a very distinct order

of birds, and, from the occurrence in the miocene of

France of a parrot of a living'genus, are probably of im-

mense antiquity. Not only do we know nothing of their

early history, but, owing to their so rarely breeding in this

country we know nothing of their embryology, and can

therefore have no grounds for assertions as to what

could or could not have been in the remote past, when

they were developing into the varied forms that now exist,

under conditions of which we are perfectly ignorant.

Another new chapter, on " Metamorphoses and Meta-

genesis" gives an interesting outline of the metamor-

phosis of insects, Crustacea, and hydroids, illustrated by a

number of excellent figures, and remarks on the difficulty

of explaining many of the facts by variation and natural

selection, the conclusion being that " many of the trans-

formations, especially among the Crustacea and the

hydrozoa, do not consist in adaptations to any new or

special mode of life, and consequently cannot be accounted

for by the Darwinian or any similar theory, but must be

due to a formative impulse impressed on living matter at

the beginning."

The next chapter, on " Structure in Anticipation of

Function," is not so good as some of the others, and here

again objections are brought forward whose whole weight

depends on our ignorance of the conditions under which

certain structures were modified. Thus, it is said to ap-

pear impossible to account for the transition from the fin

of Ceratodus to the simple fin-ray of Lepidosiren by any

means which Darwinism admits, because it seems im-

possible that the loss of the membranes of its fins can be

beneficial to a fish. But in this case there seems to be a

difference ofhabits which may show how the " impossible"

occurred. The Lepidosiren of the Gambia burrows in the

mud, where it remains during the dry season, and for

this "burrowing" the cylindrical rays may be better

adapted than the broad fins of Ceratodus.

In the chapter on the " Origin of Man " Mr. Murphy

replies to my argument that the brain of savage man is

an instrument beyond his needs, by pointing out that

"the real superiority of man consists in the faculty of

language, and that the mental power implied in this

unique faculty is represented by the very great excess in

the size of the human brain over that of the highest

apes ; " and he goes on to say : "If, then, the Darwinian
theory is true of man, the difference between the highest

ape and that of the lowest man is due to the exercise of

the brain during the period while the power of language
was in process of evolution, aided by the natural selection

of the largest brains, in which, of course, this new power
would be most highly developed." This appears to me
a very forcible objection, and I must acknowledge that it

is "a sufficient answer " to my argument, so far as regards

the difference between the brain of savage man and apes.

The question remains, however, of the latent powers in

the brain of savages ; and Mr. Murphy maintains that

the languages of many savages—of the Kafirs, for

example, are so much in advance of their needs that they

could not have been evolved by natural selection. In

most other respects he agrees with the arguments in my
essay on " The Limits of Natural Selection as applied to

Man."

This concludes the new matter in the physiological part

of the book ; but before passing on to the psychological

portion, I must notice one passage embodying a very

common source of confusion as regards the geographical

distribution and mode of origin of species. Referring to

the marine lizard of the Galapagos, Amblyrhynchus, Mr.

Murphy remarks :
" This singular species is found no-

where except in the Galapagos, and consequently has,

most probably, been evolved there ; but on Darwinian

principles, how can so peculiar and aberrant a form have

been evolved during the geologically short time that has

passed since these islands first rose above the ocean ?
"

The difficulty thus raised, with many analogous cases, I

have endeavoured to explain in the February issue of the

Nineteenth Century. The idea that this peculiar lizard

has been " evolved " in the Galapagos really implies

spontaneous generation ; for what was it evolved out of ?

A remote ancestral form must have reached the islands

from the main land, if there is to be any "evolution" in

the case, and if a remote why not a near ancestor ? It ap-

pears to me, not a mere probability but almost a certainty,

that the generic type, if not the actual species, was

"evolved" in America ; that it was once an abundant,

and, in fact, a dominant group ; that it then spread to

the Galapagos ; that the entire group then died out on

the main land, but was preserved in the islands, owing to

the absence of enemies and competitive forms. On this

principle almost all the supposed difficulties of geogra-

phical distribution may be rationally explained ; and this

mode of explanation is in accordance with palaeontological

evidence whenever it is procurable.

The remaining chapters form the psychological part of

the work, in which the author develops his theory of the

organising intelligence in animal forms. The only new

chapter here is that on "Automatism," in which the

various questions connected with the automatic motions

of plants and animals, and with the instincts and the

habits of animals, are set forth and commented on ;
and

here it is very interesting to compare the conclusions

arrived at with those of Mr. Butler in his very original

and suggestive book on " Life and Habit."

Mr. Murphy says that the actions of a sea-anemone in

seizing on its prey with its tentacles, or in closing itself
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when left uncovered by the receding tide, are probably

purely automatic, and completely independent of sensa-

tion, consciousness, or will ; and further, that there is

probably no difference whatever between these motions

and those of the leaves of Dionaa and Drosera which

crush insects to death and suck their juices. But though

independent of consciousness they are not independent

of intelligence : they are instinctive, and instinct is intel-

ligence unconscious of itself. All such actions as these

are classed as pritnarily automatic, having no relation to

consciousness ; but there are also actions which are

secondarily automatic, which were once conscious actions

but have become unconscious through habit. These
habits may become hereditary, forming instincts, and can

then in some cases not be distinguished from primary

automatism. Elsewhere he speaks of "a principle of

intelligence which guides all organic formation and all

motor instincts, and finally attains to consciousness in the

brains of the higher animals, and to self-consciousness in

the brain of man."

We will now turn to Mr. Butler's work, and see how
he deals with these and analogous facts. He first dis-

cusses acquired habits, showing that, as we"" do things

more and more frequently we do them with less thought

and effort, till at last, when we do them perfectly we
also do them unconsciously. He then shows that the

same law applies to knowledge and beliefs, which are

only complete and unwavering, when we have ceased to

doubt or to think of reasons or facts in support of them,

when, in fact, they have become unconscious. We then

come to habits acquired at or soon after birth, as walking,

or eating, which, though they continue to be voluntary,

are often performed quite unconsciously. Swallowing

and breathing, though very complex acts, are acquired by

the infant a few minutes after birth, and thence performed

unconsciously, and we endeavour to explain this by the

terms " hereditary instinct," and the " experience of the

race." Mr. Butler concludes that these terms are im-

meaning, and that, because we see that all actions when
performed sufficiently often become automatic, we ought to

conclude, whenever we see actions performed automati-

cally, that there has been this repeated performance of

them somehow or other. He thus sums up his facts on

this phase of the question :
" We are most conscious of,

and have most control over, such habits as speech, the

upright position, reading and writing, which are ac.

quisitions peculiar to the human race, and always

acquired after birth. We are less conscious of, and

have less control over, eating and drinking, swal-

lowing, breathing, seeing, and hearing, which were

acquisitions of our prehuman ancestry, but which are

still, geologically speaking, comparatively recent. We
are most unconscious of, and hare least control over, our

digestion and circulation, which belonged even to our

invertebrate ancestry, and which are habits, geologically

speaking, of extreme antiquity."' These principles are

then applied to a great variety of facts in biology with

extreme and, as some may think, perverted ingenuity, of

which we can only give a single illustration : "We say of

the chicken that it knows how to run about as soon as it

is hatched. So it does ; but had it no knowledge before

it was hatched } What made it lay the foundations of

those limbs which should enable it to run about.-* What
made it grow a horny tip to its bill before it was hatched,

so that it might pick all round the larger end of the egg-

shell, and make a hole for itself to get out at ? And is it

in the least agreeable to our experience that such elaborate

machinery should be made without endeavour, failure,

perseverance, intelligent contrivance, and practice? In

the presence of such considerations it seems impossible

to refrain from thinking that there must be a closer con-

tinuity of identity, life, and memory between successive

generations than we generally imagine." This is the

"unconscious organising intelligence," says Mr. Murphy,
ultimately becoming conscious in the complete animal.
" It is the result of often repeated conscious acts," says

Mr. Butler, "which are now performed unconsciously

after countless repetitions."

At first sight we seem to have here only the " ancestral

experience " which has already been objected to as im-

meaning. But this difficulty is overcome by the strange

assumption that "it is the same chicken which makes
itself over and over again ; for such imconscious action is

not won, so far as our experience goes, by any other

means than by frequent repetition of the same act on the

part of one and the same individual" Let no reader

throw the book aside on coming to this astounding

sentence, till he has read the two succeeding chapters on
" Personal Identity," which are full of curious facts and
subtle reasoning, and which lead to the conclusion that

life is the one great personality, of which all living things

are but differentiated offshoots still retaining a latent

memory of a long succession of ancestral habits and
experiences. This idea is carried further in the next

chapter, on " Our Subordinate Personalities," in which it

is shown that the highest authorities maintain the distinct

individuality of the countless cells or physiological units

of which our bodies are composed, and Mr. Butler

remarks :
" With the units of our bodies it is as with the

stars of heaven, there is neither speech nor language, but

their voices are heard among them. Our will is thejiat

of their collective wsdom as sanctioned in their parlia-

ment, the brain ; it is they who make us do whatever we
do. When the balance of power is well preserved among
them, when they respect each other's rights, and work
harmoniously together, then we thrive and are well ; if

we are ill, it is because they are quarrelling among them-
selves, or are gone on strike for this or that addition to

their environment, and our doctor must pacify or chastise

them as best he may."

Passing on to Chapter IX.—on the "Abeyance of

Memory"—it is shown that we remember best two
classes of phenomena, either very unfamiliar objects or

combinations—as if we were once in our lives ship-

wrecked on an iceberg, or very familiar object or acts*

which produce their effect by repetition. These last,

however, are apt to become unconscious, or to be wholly

lost sight of, except when the usual conditions call them
up, an amusing illustration of which is given as follows :

—

" Men invariably put the same leg first into their trousers

—this is the survival of memory in a residuum ; but they

cannot, till they actually put on a pair of trousers, re-

member which leg they do put in first ; this is the rapid

fading away of any small individual impression." It is

on the same principle that every act of growth of cells
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and organs is said to be unconsciously remembered,
when the same or analogous conditions recalls it to the
dormant memory.

In another very ingenious and suggestive chapter en-
titled "What we might expect," it is maintained that the
preceding facts and principles lead up to and explain all

the curious phenomena of growth, reproduction, variation,

and heredity, as set forth in the works of Darwin, Spencer,
and other writers ; and the same principles are applied
in succeeding chapters to the phenomena of instinct, and
the theories of Lamarck, Darwin, Mivart, and others.

The argument is then summed up, and the conclusion
arrived at that "Life is that property of matter whereby
it can remember. Matter which can remember is living

;

matter which cannot remember is dead. The life of a
creature is the memory of a creature. We are all of the
same stuff to start with, but we remember different

things. As for the stuff itself of which we are made,
we know nothing save only that it is ' such as dreams are
made of.'

"

Such a brief notice as this can give no adequate idea
of the originality and the logical completeness of Mr.
Butler's remarkable work, which is far less known than
it deserves to be. It may be truly said of it that it is

more amusing than most novels, while it contains more
material for thought than is to be found in most books of

double the size. It will be seen that there is a certain

agreement with Mr. Murphy, but Mr. Butler goes much
further, in tracing the former writer's vague and un-

localised "unconscious intelligence" to the physiological

elements of all organisms ; and, however wild and im-

probable the theory may seem, it receives, strange to

say, considerable support from the views of Haeckel and
other German physiologists of the most advanced school.

If the reader will turn to Nature, vol. xix. p. 115, he
will find Haeckel maintaining that " in the Infusoria a
single cell performs all the different functions of life,

including the mental functions." .... "By the same
right by which we ascribe an independent ' soul ' to these

unicellular Infusoria, we must ascribe one to all other cells,

because their most important active substance, the proto-

plasm, shows everywhere the same psychic properties of

sensitiveness (sensation) and movability (voHtion). The
difference in the higher organisms is only that there the

numerous single cells give up their individual indepen-

dence, and like good state citizens, subordinate them-

selves to the ' state-soul,' which represents the unity of

will and sensation in the cell-association."

We have here an extraordinary agreement with Mr.

Butler, although, as we are informed, he was quite un-

acquainted with Haeckel' s works when he wrote his

book ; and this fact should induce us to give a more
careful consideration to the views of a writer who,
although professedly ignorant of all science, yet possesses

" scientific imagination " and logical consistency to a

degree very rarely found among scientific men. The
want of a practical acquaintance with natural history

leads the author to take an erroneous view of the bearing

of his own theories on those of Mr. Darwin. There is

really nothing to prevent their harmonious combination,

and they may even be said to be in great part comple-

mentary to each other. Mr. Butler's book is so full of

strange fancies and witty conceits, as to have led some

readers to look upon the whole as an elaborate jest.

Beneath this sparkling surface there is, however, much
solid matter, and though we can at present only con-
sider the work as a most ingenious and paradoxical
speculation, it may yet afford a clue to some of the
deepest mysteries of the organic world.

Alfred R. Wallace

RODWELLS ETNA
Etna : a History of the Mowitain and of its Eruptions.
By G. F. Rodwell, Science Master in Marlborough
College. With Maps and Illustrations. Pp. 142.

(London : C. Kegan Paul and Co., 1878.)

T N this little volume Mr. Rodwell has essayed to do for
-L Etna that which the late Prof. Phillips accomplished
so successfully in the case of Vesuvius, namely, to write

a popular and at the same time accurate account of the

past and present conditions of a mountain, which from
the very earliest periods to which human history and
tradition go back, has powerfully arrested the attention

and excited the imagination of mankind. The scope and
aim of these two works being so nearly the same it is

hard to avoid drawing a comparison between them.
The first and fifth chapters of the work of Mr. Rodwell,

which deal with the past history of the mountain and the

record of its eruptions, indicate much learning and
careful research on the part of the author, and indeed
these portions of his volume may compare not unfavour-

ably with the equivalent parts of Prof. Phillips' work
;

higher praise than this can scarcely be given to it*

Almost equally praiseworthy are the second and fourth

chapters, which give a general sketch of the physical

features of Etna and an account of the origin, the past

history, and the present condition of the numerous towns
which are crowded about the flanks of the great volcano.

The third chapter, giving details concerning the author's

own ascent of the mountain, though sufficiently interesting

in itself, is perhaps better fitted for the pages of a popular

journal than of a work like the present, since ascents of

Etna are now sufficiently common and every-day occur-

rences.

It is when we come to the more purely scientific por-

tions of the volume that a comparison of the work of Mr.

Rodwell with that of Prof. Phillips places the former in

such a disadvantageous light. It is rather startling to

find the more general and popular descriptions occupying

five chapters, including 113 pages, while the account
[

of the geology and mineralogy of the mountain is con-

densed into a single chapter of 29 pages, and when I

these pages are read we cannot help feeling that the!

questions treated of in them are handled in a somewhat
[

imperfect and perfunctory manner. Any one turning toj

a treatise professing to deal with the geology and mine-

ralogy of Etna might fairly expect to find a fuller andj

clearer account than Mr. Rodwell gives us of the exact!

relations of the volcanic masses to the stratified andj

highly fossiliferous deposits with which they are so inti-j

mately associated. Equally disappointing is it to find thatI

the important question of the elevation hypothesis of von!

Buch is so summarily dealt with by Mr. Rodwell, especiallyf

when we remember that in the discussion on this subject:

which took place between tXiQ de Beaumont and Dufrenoy
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on the one hand, and Scrope and Lyell on the other,

Etna supplied so crucial a test. Nor can we regard the

few notes of Mr. Rutley on the microscopic characters of

several specimens brought to him by the author, excellent

as they are in themselves, as affording anything like an

adequate discussion of the nature of the Etnean lavas.

There are not, indeed, wanting indications in the work
before us that the author has scarcely succeeded in so far

mastering the scientific questions connected with his sub-

ject as to qualify himself for giving an}'thing like authorita-

tive opinions concerning them. Thus on page iii we find

him speaking of a crater as " composed of a prehistoric

grey labradorite, and of doleritic lava." Again, so far as

can be gathered from the work before us, the hypotheses

of elevation craters and eruption craters are of about

equal value. We are informed simply that "the opinion

of geologists is divided as to the manner in which a

volcano is formed ;
" and then follows'a statement of the

two rival hypotheses. Surely after the convincing reason-

ing of Scrope, and the patient observations of Lyell on

Etna itself, as detailed in the celebrated memoir read

before the Royal Society in 1858, it is strange to find such

language used upon the subject, more especially when
we recollect that no attempt was ever made by Lyell's

opponents to discredit his observations or to reply to his

deductions. We should almost as soon expect to read in

a modem work on astronomy that the opinion of astrono-

mers is divided as to whether the earth moves round the

sun or the sun round the earth.

We find so much to praise in this little book, especially

in the clear resjime of the history of the mountain and its

eruptions, and the illustrations so carefully selected and
reduced from those of larger works which are not easily

accessible to general readers, that we regret we cannot

express more unqualified approbation of that portion of

the book which calls for especial notice in the pages of

this journal. We can only hope that in a second edition

the author may find an opportunity, which he will not

neglect, of considerably lengthening and very greatly

strengthening this scientific portion of his work ; and in

order to do so, without at the same time impairing its

popular character, we can scarcely suggest a better ex-

ample for him to follow than the work of Prof. Phillips,

to which we have alluded at the commencement of this

article.

LETTERS TO THE EDITOR
[ The Editor does not hold himself responsiblefor opinions extrressed

by his correspondents. Neither can he undertake to return, or
to correspond with the writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters as
short as possible. 7he pressure on his space is so great that it

is impossible otherwise to ensure the appearance even of com'
munications containing interesting and novel facts.]

The Trans-Neptunian Planet

The explanation given by Prof. Peters (Jstr. Nach., 2,240)
i the observations made at Washington in 1850 of this sup-
})osed planet is put beyond doubt by the examination of Mr.
Ferguson's observing-book. It is due, however, to Mr. Fer^son
to =ay that his record is full and complete, and that his changes
in the reductions were honestly made. The record is in pencil,
and no figures were erased or rubbed out. They are crossed out,
and the assumed figure is put by the side of the original one,
while at the bottom of the page is a note with pen and ink, and

in Mr. Ferguson's handwriting, stating the changes that were
made. Prof. Peters's ingenious discovery of the truth was made
without knowledge of the observing-book.

Such criticisms are instructive, showing how unsafe it is to
build theories before we are sure of the facts. They may also
be a means of avoiding a waste of labour. It is kno^vn to me
that at least two American astronomers, armed with powerful
telescopes, have been searching quite recently for a trans-

Neptunian planet. These searches have been caused by the fact

that Prof. Newcomb's tables of Uranus and Neptime already
begin to differ from observation. In this connection the
note of Mr. Dunkin on the errors of Leverrier's tables of
SatiUTi is interesting. But are we to infer from these errors of
the planetary tables the existence of a trans-Neptunian planet?
It is possible that such a planet may exist, but the probability
is, I think, that the differences are caused by errors in the
theories of these planets. My observations of the satellites of
Saturn are not yet discussed, but they indicate that Bessel's mass
of Saturn is nearly correct. Now Lererrier has diminished this

mass by about i^th, and it seems probable that this diminution
was caused by some error in his theories of Jupiter and Saturn.
A few years ago the remark was frequently made that the

labours of astronomers on the solar system were finished, and
that henceforth they could tiuni their whole attention to sidereal

astronomy. To-day we have the lunar theory in a very dis-

couraging condition, and the theories of Mercury, Jupiter,

Saturn, Uranus, and Neptune, all in need of revision ; unless,

indeed, Leverrier's theories of the last two planets shall stand
the test of observation. But after all, such a condition of
things is only the natural result of long and accurate series of
observations which make evident the small inequalities in the
motions, and bring to light the errors of theory.

Washington, March 7 Asaph Hall

Rats and Water-Casks

Mr. Nicols says, in Nature, vol. xix. p. 433 :

—

" A ship's carpenter told me that, in the old days, before the use
of iron tanks on board ship became general, the rats used to attack
the water-casks, cutting the stave so thin that they could suck the
water through the wood without actually making a hole in it. If

any one conld substantiate this it would have an important
bearing on the question under consideration."

Capt. Wickham, when First Lieutenant on board H.M.S.
Beagle, told me that when he was a midshipman it was his duty,
on one of the king's ships to see that certain vessels on deck
were always kept full of water, in order to prevent the rats

gnawing holes through the water casks, and that through such
holes nearly all the water in a cask would leak away.

Charles Darwin

Tides at Chepstow

I observe two letters in Nature lately upon this sub-
ject. Many years ago I took some pains to ascertain the
greatest known rise of tide at Chepstow, for I doubted the
accuracy of the common statement that it was seventy feet and
upwards. At the time I made the inquiry the large railway bridge
at Chepstow to carry the South Wales Railway across the River
Wye was being constructed. I was acquainted with Mr. Oak-
den, one of the engineers on the work, and he, with great care,

took levels of the marks which had been made from time to

time recording the very high tides, some of them going back
many years. He found the highest of them to be some decimal
(of which I have no record) above fifty feet above ordnance
datum. I think this may be relied upon. It is corroborated in

a paper by the present Astronomer- Royal, on "Tides and
Waves," in the "Encyclopaedia Metropolitana," vol. v. p. 242,
paragraph 7, first edition. He says: "Thus, at the entrance
of the Bristol Channel the whole rise at spring-tides is about
eighteen feet, at Swansea about thirty feet, and at Chepstow
about fifty feet." W. B. Clegram

Saul Lodge, Gloucestershire, March 18

Migration of Birds

Prof. Newton in his article on Migration of Birds (Nature,
vol. xix. p. 433) has omitted one, and a ver>' important limit to

the height at which birds of passage can perform their journeys.

This is temperature. The follow ing table of Daniell's will show
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for9assent a avouer son emprunt ; mais la connaissance de son

caractere donne a I'acte qu'on lui reproche une probabilite

voisine de la certitude. Une lettre d'Huyghens a L'Ho5pital

e.st sur ce point fort instructive.

" 'M. Leibnitz,' d it Huyghen?, 'est assurement tres habile,

mais il a avec cela une envie immodere'e de paroitre, comme cela

re voit, lorsqu'il parle de son Analyse des infinis . . . , des lois

harmoniques des mouvemens planetaires, oil il a suivi I'inventicn

de M. Newton, mais en y meslant ses pensees qui la gastent

. . . Encore suis-je fort en doute, pour des raisons que je

pourrois alleguer, s'il n'a pas tire sa construction (de la chainette)

de celle de M. Bernoulli.'

"Dans la preface de ion 'Calcul differentiel,' Euler n'attribue

a Leibnitz que la reduction des principes de Newton en systeme.

Lagrange, qui cherche chez Fermat I'origine du Calcul diflerentiel,

ne manque pas, dans ses ' Lemons sur le Calcul des Fonctions,' de

signaler les concordances de I'ecrit de Leibnitz de 1684, avec la

theorie anteriexure de Fermat. Gauss pensait, comme on le voit

dans I'ecrit de Sartorius de Waltershansen, que Leibnitz, meme
de loin, ne doit pas etre compare a Newton."

It is satisfactory to quote Herr Diihring through his reviewer,

because the introductory sentence of the extract makes evident

to those not already aware of M. Eertrand's hL'-torical leanings

that it is on Dr. Ingleby's side the eminent French mathe-

matician would give his voice. Thomas Muir
High School of Glasgow, March 17

Blue Flame from Common Salt

Some time ago the question was raised in Nature (vol. xiii.

p. 287) concerning the origin of the blue flame produced when
common salt is thrown into a hot fire.

Among the suggestions that were advanced, no one ofTered

the only explanation that is at all feasible, viz., that it is due

simply to hydrochloric acid.

The blue flame is not produced by sodium chloride only, but

by other chlorides as well. Those I have tried are EaCL,,

SrClj, KCl, AmCl, HgaClj, and HCl, the last both in solution

and as gas.

It would be waste of time and space to enumerate all the

experiments I have made on this subject ; many of them were
for the purpose of proving that neither carbon nor sulphur had
any share in the reaction.

t

Violet

One of my methods of obtaining the flame was to bum pure

hydrogen from a glass jet, and allow a mingled stream of HCl
and N H3 from two other jets to pass into it. The best source,

however, is calomel, heated on wire gauze by a Bun>en burner

;

the next best, AmCl.
The spectrum of the "chloride" flame is characterised by a

series of double bands in the green, blue, and ^olet, the least

refrargible of each pair being the broadest. The four pairs in

the violet are especially prominent. There are two red bands

or lines, and one orange. The least refrangible red line occu-

pies the place of the hydrogen line C.

A spark between carbon points in a bottle of HCl gas yields

a spectrum similar in appearance to that obtained from a chlo-

ride, but 1 was. unable to see any violet bands, only a faint

continuous spectrum.

I was able to ascertain that the red lines coincided exactly.

amSpecti'um, oT

i%3ciz oncU

cFAmcL

fiotinl lines

i/Ut I cannot afi5rm with the same positiveness that all the green
lines and bands coincide. Some undoubtedly do, but the spec-
trum of the HCl was so faint, and the spectrum of the chloride so
transient, that measurements were very diflficult, and I do not
pretend to any high degree of accuracy in my delineations of the
lines, besides the different conditions under which the two were
compared might account for considerable variations. For the
HCl I used a coil (capable of giving a 2" spark) with Leyden
jar, worked by six Smees. The carbon points were ^ inch apart.
The spark was tried both focussed and unfocussed on the slit of
a 2-prism spectroscope. When comparing the two spectra side
by side it was diflBcult in some cases to be sure of coincidence,
because the flame from the HgjClj would flash out brilliantly
for a moment and quite overpower the more feeble lines of the
HCl

;
it would then disappear entirely, and more chloride would

have to be placed on the gauze.

I have no doubt in my own mind that HCl is the cause

of the blue flame. I have proved that CI is a necessary

constituent, and I have not been able to get it in the absence

of hydrogen (the spectrum of pure CI is very diflerent),

and besides the red H-line is present in both cases, and
probably the other two as well. I do not think that the

presence of aqueous vapour is sufficient to account for the red

line. 1^ ,

I subjoin the spectra as I mapped tJiein, but itTnust be borne

in mind that I do not vouch that they are free from error. I

intend to photograph them when I have sufficient leisure, and I

hope the results will be more definite. I may be able to find

violet lines in the spectrum of HCl.
A. Percy Smith

Temple Observatory, Rugby,
March 15
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Unscientific Art (?)

In Nature, vol. xix. p. 460, Mr, Buck complains of the
drawing in the GraJ'/ik for December 28, wherein the observer
is represented as "sloping the barometer at an angle of about
30° from the vertical," in order to take a reading on a marine
barometer by means of the lantern for better illumination. May
not the artist be correct, and Mr. Buck have discovered a mare's
nest? The barometer may be placed entirely horizontal for
reading the scale, after the vernier has once been set when the
instrument was vertical.

Chas. Coppock
Grosvenor Road, Highbury New Park, N., March 21

OUR ASTRONOMICAL COLUMN
The Distant Herschelian Companion of y Leonis.—In 1861 Prof. Winnecke, writing from Pulkowa, drew

attention to a star of the ninth magnitude near the double-
star y Leonis, which M. Otto Struve had found to have
an annual proper motion exceeding o""5. The star was
observed with the Dorpat transit-instrument, on April 12,

1820, and once by Bessel in zone 502, on April 12, 1831,
and from these observations compared with two at
Pulkowa in April, 1861, and with micrometrical measures
from y Leonis by M. Otto Struve, Prof. Winnecke con-
cluded that the proper motion of the small star with
respect to the neighbouring binary, was very nearly o"-85
in R.A. and o"-io in declination, annually. Sir W. Herschel
observed a distant companion of y Leonis, the mean of
two angles giving 297°-5 for abotit i/Sa'g, with a distance
of iii""4, which he thought was "pretty accurate," though
as we are now aware, many of these wider measures of
Sir W. Herschel require material correction.
We refer to this star from having remarked that M.

Flammarion, in his recently published " Etoiles Doubles
et Multiples en Mouvement relatif certain," has made it

the subject of a strangely confused article, which is calcu-
lated to mislead the reader who cannot refer to original
authorities. The star had been measured by Secchi in

1856, and by Powell in 1861, and M. Flammarion states
that " the enormous difference between the measure of

1782 and that of 1856" had induced him to search for
other observations and to reobserve it himself, which he
did, in 1877. He says he had found five observations by
Fiamsteed in 1691, ten by T. Mayer in 1755, and fifteen

by C. Mayer in 1777 ; these, it is added, are not very
precise, for they consist only of differences of right ascen-
sion, without taking account of the decHnation ; never-
theless he considered they had their value, and comparing
his own measures of 1877 with previous observations
separately, he deduces "a very surprising result," viz.,

that the distant star is remarkable for its motion, which,
if one may judge by the totality of observations, has a
mean value of i"-o8, but which appears variable, as "at
present it certainly has not that value."
The main cause of M. Flammarion' s difficulty is his

having confounded two quite distinct objects : we have
not referred to the work of C. Mayer, but the star ob-
served by Fiamsteed, which he more than once calls

"Comes y," and that observed by Tobias Mayer, is

really the bright neighbour of y, or 40 Leonis ; Flam-
steed did observe the declination, as will be seen in his
column " Distantice a vertice correctae ;

" and Mayer
also noted the declination on one occasion, though gene-
rally recording only the right ascension. M. Flammarion
says he found five observations of Fiamsteed in 1691,
which is a greater number than we recognise in the
" Historia Coelestis," but there are observations in 1690
and 1692. The zenith distances of y Leonis and Comes
on April 6, 1691, and the names of the stars on January
23, 1692, are interchanged in the "Historia Coelestis."

Tobias Mayer's observations do not apply to the year
1755? when his observatory at Gottingen was not yet
erected, but to 1756 and 1757, chiefly the former year.

Bessel's observation applies to 1831, not 1825, as M.
Flammarion assumes.
The star in question is No. 90, in Argelander's valuable

treatise, " Untersuchungen iiber die Eigenbewegungen
von 250 Sternen, &c.," where he deduces for the annual
proper motion in arc of great circle, o"-5i2 in the direc-
tion 270'', or the proper motion is entirely in R.A. He
observed the star upon the meridian at Bonn, once in

1857 and four times in 1862-63. It was also meridionally
observed at Greenwich in 1862. It is No. 234, Hour X.,
in Weisse's Bessel. Thus we have three stars situate
within half a degree, with large proper motions, very
divergent, however, in direction :

—

Secular P.M. Direction. Authority.

40 Leonis 32-2 ... 229*0 ... Miidler.
\V. B. X. 234 51-2 ... 270-0 ... Argelander.

7 Leonis 32*3 ... ii8*6 ... Madler.

A Meteor with Short Period of Revolution.—
In the very interesting report of the " Luminous Meteor
Committee" of the British Association for 1877-78, we
find a note by Capt. G. L. Tupman, referring to a fire-

ball seen on November 27, 1877, which he considers to

have been moving in a nearly circular orbit, with short
periodic time. Capt. Tupman observed this meteor from
a position about half a mile east of the Royal Observatory,
Greenwich ; it began as a first or second magnitude star,

but suddenly increased in brilliancy and size to a fine

bluish white fire-ball ten or twelve minutes in diameter,
emitting a train, coloured blue, red, and green, many
degrees long. It moved very slowly, so slowly, indeed,
towards the end of its course, that it appeared to come
almost to a standstill. The duration was considered to

be fifteen or sixteen seconds. The meteor was observed
by Mr. H. Corder, at Writtle, near Chelmsford, and by
Mrs. Ware, at Clifton Down, Bristol, and the positions

for beginning and ending, estimated at these stations,

were found to be in remarkable agreement, the true path
deduced from these satisfying them all, both azimuths
and altitudes, within 1°.

It appears that the meteor first became visible at a real

height of fifty-six miles vertically over a point off the

mouth of the Thames in long. 1° 21' E., lat. 51^ 33', and
disappeared when it had descended to a height of thirteen

miles vertically over a point, about twelve miles west of

St. Omer, in France, in long. 2° o' E., lat. 50° 45', the

length of the entire path being about eighty miles.

Capt. Tupman thinks the radiant point was pretty

accurately determined in R.A. 285°, Deck -+- 64'', or in

longitude 340°, and latitude -j- 83°. The elements of the

real orbit, which, with the aid of the other corresponding

data depending upon the earth's position in her orbit, are

thence deduced, are as follows, taking the real duration

at fifteen seconds :

—

Perihelion distance o'gSsS
j

Excentricity ... 0"I568

Longitude of perihehon ... 70° 6' j Inclination ... 15° o'

,, ,, ascending node 245°
50'

I Anomaly ...-4° 16'

Semi-axis major I"i69i !
Periodic time... 462 days

Motion—direct.

The precise Greenwich time of the occurrence of the

meteor was loh, 26m.
If the duration of visibility is diminished to 7 V seconds

the elements are still very similar to the above ; the semi-

axis major becomes r3785 and the period 591 days.

Capt. Tupman remarking that such favourable conditions

for inferring the orbit of a meteor may rarely happen,

adds, it is sufficient for the estabhshment of a short

periodic time (such as 500 days) that " the meteor moved

slowly from a fairly well- determined radiant distant about

90° from the point of the heavens towards which the

earth's motion was directed."

We may mention that there is one singular circum-

stance not alluded to in Capt. Tupman's note : the

elements defining the position of the orbit of the meteor



March 27, 1879] NATURE 485

liave a striking general resemblance to those of the orbit

of Biela's comet, in the descending node of which body
the earth was precisely situated at the time.

FOSSIL CALCAREOUS ALGJE

THE very important memoir of M. Munier-Chalmas,
"Sur les Algues calcaires appartenant au groupe

des Dasycladees Harv. et confondues avec les Fora-
minif^res," which was published in the Comptes Rendus
Hcbdomadaires of the French Academy of Science for

October 29, 1877, opens up quite a new or almost a new
field of research, which has been followed up by the same
author in a note presented last month to the Geological
Society of France, " On the genus Ovulites." Though
regarded by some of the most eminent palaeontologists

as a monothalmic foraminifer related to Lagena, the genus
Ovulites is herein clearly demonstrated to be neither more
nor less than an articulation of a siphonaceous alga having
very close affinities to Penicellus.

Ovulites margaritula is described by Messrs. Parker
and Jones " as a common Foraminifer of the ' Calcaire

grossier.' Shaped like an egg, and when full grown
about the size of a mustard-seed, it is one of the most
elegant of the fossil forms. The large terminal apertures,

moreover, curiously impress upon the mind its resem-
blance to a ' blown ' bird's egg. [Written in i860 ; nowadays
bird's eggs are not thus blown.] It is the largest of the

monothalamous Foraminifera. As a species it appears
to have been short-lived. Fully developed in the deposits

of Hauteville and Grignon it breaks in at once in the
Eocene period. It lingers as an attenuated form in the

Miocene beds of San Domingo. A recent Ovulite has
not been met with. Scarcely another Foraminifer pre-

sents us with a similarly brief historj-—an undescribed
form allied to Dactylopora affording almost the only
parallel (namely, Acicitlaria pavantina, d'Arch.)."

In passing it may be noted that without doubt this last-

mentioned form is also only a portion of a calcareous alga.

The earlier memoir, of which the Comptes Rendus pub-
lishes only an abstract, reminds us that it is not so very
long ago (1842) since Prof. Decaisne demonstrated that a
number of marine forms known as zoophytes, Corallina,

Cymopolia, Neomeri 5, Penicellus, Udotea, Halimeda, &c.,

were in reality veritable algas. But we may remark that
Prof. Schweigger, of Konigsberg, had, from actual obser-
vation of living specimens of several species of these
calcareous algze at Villefranche, come to the same con-
clusion in 1818 (" Beobachtungen auf naturhistorischen
Reisen. Anat.-phy3. Untersuchungen iiber Corallen,"
Berlin, 1818). To go back to the pre-Linnean times,

Ray (1690) described Corallina as " plantse genus
in aquis nascens," and Spallanzani, Carolini, and
Olivi even maintained the same against the peculiar
reasonings of Ellis, the authority of Linneus, and despite
the conversion of Pallas ; but so influenced by autho-
rity were, apparently, the botanists down to 1842,
that a Professor of Botany in the Edinburgh University
(Graham) once politely requested the zoologists to keep
their cr>-ptogamia to themselves, and a Professor of Botany
in the Dublin University (Harvey), in the first edition of
his "Manual of British Algae" (1841), did not include
any of the Corallines. Since the memoirs of Decaisne
and Chauvin, all this has changed, and we imagine that
there is now no difference of opinion existing among
botanists as to the general affinities of the living forms
of calcareous algae.

M. Munier-Chalmas in his memoir demonstrates that
there must be also added to this group a numerous series
of fossil forms which the old authors placed among the
polyps, and which most of the modern writers on the
subject have ranked among the foraminifera. Bosc in
iSoiS described and figured (^Journal de Physique, Juin
iSo5) some fossil organised bodies under the name of

Reteporitcs ovoides, for which bodies Lamarck in i8i6
established the genus Dactylopora. " The most singular
varieties of opinion have e.xisted," writes Dr. Carpenter
in his well-known " Introduction to the Study of the
Foraminifera," "as to the true character of these fossil

organisms. In separating them generally from Retepora
Lamarck still associated them in the same group of sup-
posed zoophytes ; this position was also accepted for the
genus by De Blainville and Defranc." [It is but justice
to De Blainville to point out that he quotes \vithout dis-

approval the statement of Schweigger, "que les dactyl-
pores et les ovulites ne sont rien autre chose que des
articulations d'une grande espece de cellaire, analogue a,

la cellaire salicorne"]. "In 1852 Dactylopora was in-

cluded among the Foraminifera by D'Orbigny, who
showed, notwithstanding, by the place he assigned to

it, a misapprehension of the real nature scarcely less

complete than that under which his predecessors had
lain ; for he ranks it in his order Monostfegues, ne.xt

to the unilocular 0\-ulite5, and says of it :
' C'est une

Ovulite dgalement percde des deux bouts, pourvTie des
larges pores places par lignes transverses.' How utterly

erroneous is this description will appear from the details

to be presently given, yet D'Orbigny's authority has given
it currency enough to cause it to be accepted by such
intelligent palaeontologists as Pictet and Bronn, who in

the latest editions of their respective treatises have trans-
ferred Dactylopora to the place indicated by him, not,

however, without the expression of a doubt on the part of
Bronn as to whether the true place of the genus is not
among the Fistididae in alliance with Synapta and Holo-
thuria—a suggestion that indicates a perversion of ideas
on the subject for which it is not easy to account. The
complex structure of the organi.sm in question was first

described and the interpretation of that structure on the
basis of an extended comparison with simpler forms was
first given, by Messrs. Parker and Jones in so unobtrusive
a manner as scarcely to challenge the attention which
their investigations deserve, and I gladly avail myself of
the opportunity which the present publication affords to

give a fuller account, with the requisite illustrations of
this remarkable type, the elucidation of which seems to

me not unlikely to lead to a reconsideration of the place
assigned to many other organisms at present ranked
among Zooph}-te5 or Polyzoa ;

" and then follow nine
pages of a most elaborate description of every ridge and
furrow, of every elevation and depression to be met with
in any of the so-called species, so that probably no single
vegetable cell was ever before so minutely described.
The genus is placed the eleventh in order of the family

Miliolida, a family which contains some of the most
typical of Foraminifers. " It may be conjectured with-
out much improbability," writes Dr. Carpenter, "that
Dactylopora is only the single representative of a group
whose various forms filled up the hiatus which at present
intervenes between itself and its nearest allies among the
ordinary Foraminifera." But, wTites M. Munier-Chahnas,
" the study and comparison of species of Dasycladus,
Cymopolia, Acetabularia, Xeomeris, &c., inthe herbarium
of the museum, and in that of M. Ed. Bornet, who
placed without reserve at my disposal his library' and

! collections of these plants, proved to me that the species
! of Dactylopora, Acicularia, Polytrypa, lic, are decidedly

I

Algae, very nearly allied to species of the recent genera
just quoted, if not identical therewith. The accompany-

j
ing figures show plainly, for example, that the genera
Cymopolia and Polytrj-pa may be united ; for the t\-pical

species thereof offer in every respect the same generic

characters, and there is even a difficulty to find for them
sufficiently distinct specific characters. Under the
denomination of * Siphonece verticillatce'' I unite (i)

Those green-spore bearing algae arranged by Harvey in

the family of the Dasycladeae
; (2) All those fossil gener

related to Lan-aria, Cl>-peina, Polytrypa, Acicidaria, Dae-
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tylopora, and Uteria. This group at present contains
over fifty genera, which are for the most part to be met
with in the triassic, Jurassic, cretaceous, and tertiary

strata. In the number of those actually living there is a
notable falling off, there being not more than the seven
following genera :—Dasycladus, Halicoryne, Cymopolia

Fig. I.—Transverpe tect.on of a morsel cf the calcareous tube cf Cj tticfclia
rosarzutn, Lamr., shcwirg the canals which receive the whcrl cf cel-

lules and the central spcrangial cavity. FiG. 2.— TiantverEe secticn of
Polytryfa elcngata, Defiar.ce, ?htwing the sr.me forticr.s. Fig. 3.

—

Part of a whorl cf cellules of C}7tufoiia 7csaru.ni, sepaiaied ficm the
calcareous tube by acid. A, wall ot cer.tial cellule ; B, frst row cf cel-
lules ; c, terminal whcrl cf cellules, in the centre of which is D, the
axillary sporangium. Fig. 4.— Exactly the same parts in Polytrypa
elofigata, obtained Ircm a mculd.

(with two sub-genera, Polytrypa and Decaisnella,i g.n.),

Polyphysa, Acetabularia, Neomeris, and Bornetella,* g.n."

[Doubtless a few more genera of recent forms yet remain
to be described. Thus Chloroclados, of Sonder, appears
to be a good and distinct genus allied to Dasycladus.]
"The frond in the Siphoiiece verticillatcE is simple or

dichotomous ; it consists of a central tubular unicellular
axis, around which are arranged the radiary and verticel-

late ramuli, the exact arrangement of which varies accord-
ing to the genera and to the species. In most of the
species carbonate of lime is found deposited in abundance
in the outer walls of the main axis and its ramuli, and
this forms around the plant a calcareous envelope, in

which is reproduced all the details of its organisation.
This mineral coating may consist of one or of two cal-

careous cylinders. The inner cylinder will be formed by
the central axis, and the first row of cells which arise
therefrom. The outer cylinder is laid down by the most
external of the verticels of cells ; these terminate by a
splayed-out enlargement, the lateral edges of which be-
come more or less consolidated with the similar enlarge-
ments of neighbouring cells, and by thus causing a reci-

procal pressure, very regular hexagonal surface markings
are produced. The organs of fructification are themselves
surrounded by calcareous material, and assist in the
formation of the outer cylinder, a fact easily seen in any
section of Cymopolia."
The result of such an organisation is that when the

organic vegetable matter becomes destroyed there still

remains in those fossil species, which laid down a great
deal of calcareous material, as well as in those living
species—which lay down more or less of it— a skeleton
permeated by canals (rays of the ramuli) and chambers
(fructification). This arrangement, which permits of an
exact classification of the fossil species, being wrongly
interpreted, led even some most distinguished authors to

see in these morsels of plants the full organisation of a
Foraminifer."

Space will not permit of the table of the twenty-two
genera and seven families as detailed in the ComptesRoidits

' Type, Dactylofiora eriica, Paiker.
" type, Neemtris nitida, Harv. MS.

being here given, but every botanist will look forward
with interest to the promised future detailed contributions
of the author on this subject. Here it seems desirable to
add that his conclusions are in every particular acquiesced
in by one in every way thoroughly able to judge of
the facts, Dr. Ed. Bornet, and having written this I

feel it almost superfluous to say that on a careful study
myself of specimens prepared by M. Munier-Chalmas

—

for which I take this opportunity ofthanking him— I cannot
conceive his demonstration as admitting of a doubt,

Ed. Perceval Wright

ELECTRICITY AND WATER DROPS i

T T has been known for many years that electricity has
an extraordinary influence upon the behaviour of fine

jets of water ascending in a nearly vertical direction. In
its normal state a jet resolves itself into drops, which even
before passing the summit, and still more after passing it,

are scattered through a considerable width. When a
feebly electrified body is brought into its neighbourhood,
the jet undergoes a remarkable transformation, and
appears to become coherent ; but under more powerful
electrical action the scattering becomes even greater than
at first. The second effect is readily attributed to the
mutual repulsion of the electrified drops, but the action of
feeble electricity in producing apparent coherence has
been a mystery hitherto.

It has been shown by Beetz that the coherence is ap-
parent only, and that the place where the jet breaks into
drops is not perceptibly shifted by the electricity. By
screening various parts with metallic plates, Beetz further
proved that, contrary to the opinion of earlier observers,
the seat of sensitiveness is not at the root of the jet where
it leaves the orifice, but at the place of resolution into
drops. As in Sir W. Thomson's water-dropping ap-
paratus for atmospheric electricity, the drops carry away
with them an electric charge, which may be collected by
receiving the water in an insulated vessel.

I have lately succeeded in proving that the normal
scattering of a nearly vertical jet is due to the rebomid of
the drops when they come into collision with one another.
Such collisions are inevitable in consequence of the diffe-

rent velocities acquired by the drops under the action of
the capillary force, as they break away irregularly from
the continuous portion of the jet. Even when the reso-

lution is regularised by the action of external vibrations
of suitable frequency, as in the beautiful experiments of
Savart and Plateau, the drops must still come into contact
before they reach the summit of their parabolic path. In
the case of a continuous jet the "equation of continuity"
shows that as the jet loses velocity in ascending, it must
increase in section. When the stream consists of drops
following the same path in single file, no such increase of
section is possible, and then the constancy of the total

stream requires a gradual approximation of the drops,
which in the case of a nearly vertical direction of motion
cannot stop short of actual contact. Regular vibration
has, however, the effect of postponing the collisions and
consequent scattering of the drops, and in the case of a
direction of motion less nearly vertical may prevent them
altogether.

Under moderate electrical influence there is no material
change in the resolution into drops, nor in the subse-
quent motion of the drops up to the moment of collision.

The difference begins here. Instead of rebounding after

collision, as the unelectrified drops of clean water gene-
rally or always do, the electrified drops coalesce, and thus
the jet is no longer scattered about. W^hen the electrical

influence is more powerful, the repulsion between the
drops is sufficient to prevent actual contact, and then of

course there is no opportunity for amalgamation,

' "'The Influence of Electricity en Colliding Water Drops." Paper read

at the Royal Society by Lord Rayleigh, F.R.S.
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These experiments may be repeated with extreme ease
and with hardly any apparatus. The diameter of the jet

may be about ^}q inch, and may be obtained either from
a hole in a thin plate or from a drawn-out glass tube. I

have generally employed a piece of glass tube fitted at

the end with a perforated tin plate, and connected with a
tap by india-rubber tubing. The pressure may be such as

to cause the jet to rise eighteen or twenty-four inches, or

€ven more. A single passage of a rod of gutta-percha,

or of sealing-wax, along the sleeve of the coat is sufficient

to produce the effect. The seat of sensitiveness may be
investigated by exciting the extreme tip only of a glass

rod, which is then held in succession to the root of the
jet and to the place of resolution into drops. An effect is

•observed in the latter but not in the former position.

Care must be taken to use an electrification so feeble as
to require close proximity for its operation, otherwise the
discrimination of the positions will not be distinct.

The behaviour of the colliding drops becomes apparent
under instantaneous illumination. I have employed
sparks from an inductorium, whose secondary terminals
were connected with the coatings of a Leyden jar. The
jet should be situated between the sparks and the eye,

and the observation is facilitated by a piece of ground
glass held a little beyond the jet, so as to diffuse the
light ; or the shadow of the jet may be received on the
ground glass, which is then held as close as possible on
the side towards the observer.

If the jet be supplied from an insulated vessel, the
coalescence of colliding drops continues for a time after

the removal of the influencing body. This is a con-
sequence of the electrification of the vessel.* If the
electrified body be held for a time pretty close to the jet,

and be then gradually withdrawn, a point may be found
where the rebound of colliding drops is re-established.

A small motion to or from the jet, or a discharge of the
vessel by contact of the finger, again induces coalescence.

Although in these experiments the charges on the
oUiding drops are undoubtedly of the same name, it

[appeared to me very improbable that the result of contact
of two equal drops, situated in the open, could be affected
by any strictly equal electrifications. At the same time

opposite opinion makes the phenomena turn upon the
very small differences of electrification due either to
irregularities in the drops or to differences of situation,

and is at first difficult of acceptance in view of the
efficiency of such very feeble electric forces. Fortunately
I am able to bring forward additional evidence bearing
upon this point.

When two horizontal jets issue from neighbouring holes
in a thin plate, they come into collision, for a reason that

I I need not now stop to explain, and after contact they
frequently rebound from one another without amalgama-
tion. This observation, which I suppose must have been
made before, allowed me to investigate the effect of a
passage of electricity across two contiguous water sur-
faces. The jets that I employed were of about yV inch
in diameter, and issued under a moderate pressure (5 or
6 inches) from a large stoneware vessel. Below the place
of rebound, but above that of resolution into drops, was
placed a piece of insulated tin plate in connection with a
length of gutta-percha-covered wire. The source of elec-
tricity was a very feebly excited electrophorus, whose
cover was brought into contact with the free end of the
insulated wire. When both jets played upon the tin plate
the contact of the electrified cover had no effect in deter-
mining the union, but when only one jet washed the plate
union instantly followed the communication of electricity

I r and this notwithstanding that the jets were already in
llB communication through the vessel. The quantity of elec-!~ tricity required is so small that the cover would act three

or even four times without being re-charged, although no

k

precautions were taken to insulate the reservoir.
In subsequent experiments the colliding jets, about

(

Y§jy inch in diameter, issued horizontally from similar

glass nozzles, formed by drawing out a piece of glass

tubing and dividing it with a file at the narrowest part.

One jet was supplied from the tap, and the other from the

stoneware bottle placed upon an insulating stool. The
sensitiveness to electricity was extraordinary. A piece of

rubbed gutta-percha brought near the insulated bottle at

once determined the coalescence of the jets. The influ-

encing body being held still, it was possible to cause the

jets again to rebound from one another, and then a small

motion of the influencing body to ox from the bottle again
induced coalescence, but a lateral motion without effect.

If an insulated wire be in connection with the contents of

the bottle, similar effects are produced when the electritied

body is moved in the neighbourhood of the free end of

the wire. With care it is possible to bring the electrified

body into the neighbourhood of the free end of the

wire so slcwly that no effect is produced ; a sudden move-
ment of withdrawal will then usually determine the

coalescence.
Hitherto statical electricity has been spoken of ; but the

electromotive force of even a single Grove cell is sufficient

to produce these phenomena, though not with the same
certainty. For this purpose one pole is connected
through a contact key with the interior of the stoneware

bottle, the other pole being to earth. If the fingers be
slightly moistened, the body may be thrown into the

circuit, apparently without diminution of effect. This
perhaps ought not to surprise us, as in any case the elec-

tricity has to traverse several inches of a fine column of

water. On the other hand, it appeared that most of the

electromotive force of the Grove cell was necessary.

Further experiment showed that even the discharge of

a condenser charged by a single Grove cell was sufficient

to determine coalescence. Two condensers were used
successively ; one belonging to an inductorium by Ladd,
the other made by Elliott Brothers, and marked " Capa-
city i Farad." Sometimes even the "residual charge"
sufficed.

It must be understood that coalescence of the jets

would sometimes occur in a capricious manner, without

the action of electricity or other apparent cause. I hare
reason to believe that some, at any rate, of these irregu-

larities depended upon a want of cleanness in the w^ater.

The addition to the water of a very small quantity of

soap makes the rebound of the jets impossible.

The last observation led me to examine the behaviour

of a fine vertical jet of slightly soapy water : and I found,

as I had expected, that no scattering took place. Under
these circumstances the approach of a moderately electri-

fied body is v/ithout effect, but a more powerful influence

scatters the drop as usual. The apparent coherence of

a jet of water when the orifice is oiled was observed by
Fuchs, and appears to have been always attributed to a
diminution of adhesion between the jet and the walls of

the orifice.

Some further details on this subject, and other inves-

tigations respecting the phenomena of jets, are reserved

for another communication, which I hope soon to be able

to present to the Royal Society ; but I cannot close with-

out indicating the probable application to meteorology of

the facts already mentioned. It is obvious that the

formation of rain must depend very materially upon the

consequences of encounters between cloud particles. If

encounters do not lead to contacts, or if contacts result in

rebounds, the particles remain of the same size as before ;

but, if the issue be coalescence, the bigger drops must

rapidly increase in size and be precipitated as rain. Now,
from what has appeared above, we have every reason

to suppose that the results of an encounter will be dif-

ferent according to the electrical condition of the particles,

and we may thus anticipate an explanation of the remark-

able but hitherto mysterious connection between rain and
electrical manifestations.
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I

A STUDY IN LOCOMOTION^
III.

T would be very interesting to pass in review the

principal epochs of art and trace out the manner of

representing horses in motion in various periods of pro-

gress or decadence. But such a study would fail to realise

its full value unless carried out by an artist.

Col. Duhousset, who joins the skill of the draughtsman
to a perfect acquaintance with the exterior of the horse,

has essayed a work of this kind, and in a recent publica-

llmUitUimtll\lulllluui'lliuPuuiii^iaiiiii>iii;iinira/uiUj.ikl*uji,i.i/...uiwiiiHuui(»uuu4.iuiiui'JKin.;^\, \''^ .... .: 1/ .ij

Fig. 20.—Assyrian bas-relief (British Museum). A horse ambling.

tion has pointed out the merits and defects of certain

modern artistic performances, M. Duhousset has also

gathered together a curious collection of representations

of the horse at different epochs of art, and has entmsted
to me a few specimens, which I will now exhibit to you.

You will see that in a general manner art has progressed,

proceeding from simple forms to more masterly delinea-

tions.

Figs. 20 and 21 represent horses ambling. Has the

artist selected this pace because it was in general use'at

Fig. 21.—Egyptian ta^-relief (Medinet-Abou). Two horses attached to a
chariot, and ambhng.

that time "} This is scarcely probable ; it would seem
more likely that he has chosen it because of its extreme

simplicity. To seize the moment when the four feet all

touch the ground, to repeat in the posterior limbs the

attitude of the limbs in front, and, lastly, to represent all

the horses harnessed together as keeping exact time in

' "Moteurs animes ; Experiences de Physiologie graphique." Lecture

by Prof. Marey at the Paris meeting of the French Association, August 29,

1878. Continued from p. 467.

their movements so as to draw them all with a single

mm.

Fig. 22.
—' The Cavalier and Death," by Albrecht Durer. Horse at the trot.

profile : this is certainly one way of eluding all the diffi-

culties of the situation.

Fg. 23.—Statue of Henri IV. on the Pont Neuf. Example of the c;rrect
trot.

The pace of the irot, correctly represented in the

Fig. 24.—Assyrian bas-relief. Fo:t-pace.

Roman epoch, in the equestrian statues of the Balbi
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^vhich adorn the Naples Museum, reappears in the six-

— Bas-re'ief in baked earth, of the %'„;;>cl:.:. i?„ch (Velletri).

horses harnessed together, walking at a foot-pace.

Three

teenth century in a painting by Albrecht Diirer (Fig.

But the representation of the foot-pace, more difficult

than the preceding, is rarely faithful. Examples, scarcely

satisfactory, are found in all the epochs; take, for in-

stances. Figs, 24 and 25.

The foot-pace is correctly represented in the two figures

borrowed from the column of Trajan (Figs, 26 and 27).

This column also displays oxen and other animals faith-

fully represented.
These paces, it should be noted, are a little varied with

respect to the instant chosen ; almost invariably the horse

raises only one fore-foot.

The gallop is in general the pace of which the repre-

sentation leaves most to be desired. Without speaking

of contemporary- art, I will refer only to the paintings of

the two or three last centuries. The horses therein

deemed to be galloping are represented in a sort of

prancing attitude, posed upon the two hind-feet, and
raising the two fore-feet to an equal height. We have
seen, by the preceding notations, that this s>-nchronous

action of the right and left limbs does not exist.

In the grandest epoch of Greek art we find admirable
representations of the gallop. Fig. 28 is an example.

The attitude chosen is the first step of the gallop as in

Fig, 16. The first step has been taken. The diagonal

Fig. 27.—Mule laden wi b.->.gg?.ge, walking at a fo:t-
Trajan.)

',:e. (,C;Iumn of

Fig. j5.—Captain of the Guards riding at a foot-pace. (Column of Trajan.)

" The Cavalier and Death " ). The classic statue of

Henri IV. on the Pont Xeuf is an example of the correct
trot (Fig. 23).

Fig. 28.—Frleie of the Parthenon. (Bas-relief remaining at Athens.^
Right hand gallop.

limbs which make the second step are approaching
towards the ground, and the right hand fore-foot which
wiU make the last step is held high in air.

I have already admired the reproduction in plaster of
another bas-relief from the same frieze, in which a
galloping horse is represented with equal correctness,
and I was led to believe that in the age of Phidias, artists

were in possession of the science of paces. But subse-
quently, in examining the reproductions of the entire

frieze, I have become convinced that the results were
obtained by a happy chance, for the greater part of the
horses are represented in false attitudes, which is all the
more to be regretted in contemplating the exquisite

elegance of their forms.
It is incontestable that at the present day, artists make

great efforts to represent the horse with truthfulness, and
many among them succeed. But I will not permit
myself to criticise the works of my contemporaries.

Such, then, is the graphic method, and such are its nume-
rous applications, extremely varied, and often of enormous
importance. In this discourse, the length of which you
will excuse, I have only sho\vn you a little corner of the

subject, but that will suffice, I hope, to give you a desire

to study more deeply, and in its entirety, a method which
appears to me to be full of promise, and to the develop-
ment of which I have already consecrated much effort.
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GEOGRAPHICAL EVOLUTION^

IN the future development of scientific geography one

of the main lines of advance will be in the direction

of a closer alliance with geolog>'. The descriptions of

the various countries of the globe will include an account

of how their present outlines came into existence, and
how their plants and animals have been introduced and
distributed. The principles on which this evolutional

geography will be founded have regard to the materials

of which the framework of the land consists, to the

various ways in which these materials have been built up
into the solid crust of the earth, and to the superficial

changes to which they have been subsequently exposed.

The materials of the land consist mainly of compacted
detritus, which, worn from previously existing terrestrial

surfaces, has lieen laid down in the sea. Hence the

land, as we now see it, has originated under the sea. But
the common belief that over the whole globe land and
sea have been continually changing places, and that wide
continents may have bloomed even over the site of the

most lonely abysses of the ocean, may be shown to be
incorrect by a consideration of the character of the sedi-

mentary rocks of the land on the one hand, and of

that of the deposits of the sea-floor on the other.

The sedimentary rocks, even in the most massive
palaeozoic formations where they attain depths of

several miles, are shallow-water deposits, formed out of

the waste of the land and always laid down near land.

Nowhere among them, even including the thick organi-

cally-derived limestones, such as the chalk, is there any
formation which properly deserves to be considered that

of a deep sea. Recent researches into the nature of the

sea-bottom across the great ocean-basins have likewise

shown that the deposits there in progress have no real

analogy among the rocks of the land. The conclusion to

t>e drawn from the evidence is that the g^eat ocean-basins

have always existed, and that the terrestrial areas have
also lain on the whole over those tracts where they still

exist.

The way in which the sedimentary rocks have been
tilted up and made to lie discordantly on each other

shows that the marginal belt of sea-floor near the land
has again and again been upraised and worn down. The
ocean-basins appear from very early times to have been
areas of subsidence, while the continental elevations

have been lines of relief from the strain of terrestrial

contraction. The land has been subjected to periodic

movements of upheaval, sometimes of great violence,

whereby not only large areas of sea-bottom were raised

into land, but where, as huge earth-waves, lines of moun-
tain-chain were ridged up. During these movements
great changes were effected in the structure and arrange-

ment of the rocks in the regions affected, original sedi-

mentary masses being rendered crystalline, and even
reduced to such a pasty or fluid condition as to be
squeezed into rents of the more solid superincumbent
rocks. Volcanic orifices were likewise opened, by which
communication was established between the heated
interior and the surface. The relative dates of these

successive terrestrial disturbances can be satisfac-

torily determined by stratigraphical and pateontological
evidence.
The history of the gradual growth of the European

continent furnishes many interesting and instructive

illustrations of the principles by which evolutional geo-
graphy is to be worked out. The earliest European land
appears to have existed in the north and north-west,

comprising Scandinavia, Finland, and the north-west of

the British area, and to have extended thence through
boreal and arctic latitudes into North America. Of the

height and mass of this primeval land some idea may be

' Abstract of an Address given by Prof. Geikie, F.R.S., at the meeting of
the Royal Geographical Society on March 24, 1879.

formed by considering the enormous bulk of the material
derired from its degradation. In the Silurian formations
of the British Islands alone there is a mass of rock, worn
from that land, which would form a mountain-chain ex-

tending from Marseilles to the North Cape (i,8oo miles),
with a mean breadth of over 33 miles and an average
height of 16,000 feet, or higher than Mont Blanc. The
Silurian sea which spread across most of Central Europe
into Asia suffered great disturbance in some regions
towards the close of the Silurian period. It was
ridged up into land inclosing vast inland basins, the
areas of some of which are still traceable across the
British Islands to Scandinavia and the west of Russia.
An interesting series of geographical changes can be
traced during which the lakes of the Old Red Sand-
stone were effaced, the sea that gradually over-

spread most of Europe was finally silted up, and
the lagoons and marshes came to be densely crowded
with the vegetation to which we owe our coal-seams.

Later terrestrial movements led to the formation of

a series of bitter lakes across the heart of Europe like

those now existing in the south-east of Russia. Suc-
cessive depressions and elevations brought the open
sea again and again across the continent, and gave rise

to the accumulation of the rocks of which most of the

present surface consists. In these movements the growth
of the Alps and other dominant lines of elevation can be
more or less distinctly traced. It was at the close of the

Eocene period, however, that the great disturbances took
place to which the European mountains chiefly owe their

present dimensions. In the Alps we see how these move-
ments led to the crumpling up and inversion of vast piles

of solid rock, not older in geological position than the soft

clay which underlies London. Considerable additional

upheaval in Miocene times affected the Alpine ridges,

while in still later ages the Italian peninsula was broadened
by the uprise of its sub-Apennine ranges. The proofs of

successive periods of volcanic activity during this long

series of geographical revolutions are many and varied.

So too is the evidence for the appearance and disappear-

ance of successive floras and faunas, each no doubt seem-

ing at the time of its existence to possess the same aspect

of antiquity and prospect of endurance which we naturally

associate with those of our own time. The law of pro-

gress has been dominant among plants and animals

and not less upon the surface of the planet which they

inhabit. It is the province of the biologist to trace the

one series of changes ; of the geologist to investigate the

other. The geographer gathers from both the data which

enable him to connect the present aspects of Nature with

those out of which they have arisen.

GEOGRAPHICAL NOTES
At a recent meeting of the Board intrusted by the

French Government with the care of granting missions for

exploring foreign countries, it was decided that none of

the regions proposed offered any special field for excep-

tional services rendered to science. The funds of the

Government will be spent neither in exploring Central

Africa nor in seeking the north pole, but in excavating

Trojan ruins and examining some of the islands of the

Asian Archipelago. It was also complained that no

qualified traveller had been sent into civilised parts to

study the progress of special arts and sciences. Such

excursions as the celebrated " Voyage en Angleterre et

en Irlande," accomplished by Baron Dupin in 1820 have

rendered imm-ense services to French industry, and the

memory of it is not extinguished by the sixty years which

elapsed. The sending of regular scientific missions abroad

was inaugurated in France by the First Republic, for the

purpose, not exclusively for cultivating anthropology, but

for introducing into France the progress made by the

foreign nations.
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M. Charnay has recently forwarded to the Minister

of Public Instruction at Paris a series of communications
on the results of his investigations in Java in the summer
of last year. He explored the east and west portions of

the island, and he claims to have discovered a close

affinity between the remains of the civilisation introduced
by Hindu Buddhists and that of the ancient Mexican
Empire. He also calls attention to the great density of

the population of Java. From this island M. Charnay
went on to Melbourne, and when last heard from, was
engaged in making natural history collections in Queens-
land and at Thursday Island in Torres Straits.

The death of the last chief of the Belgian caravan
has not abated the resolution of King Leopold and the
members of the International Committee for African
Exploration. A third expedition is to be sent out imme-
diately, it is said, under the guidance of Mr. Stanley. It

is also stated that a new Belgian expedition led by Capt.
Popehn will soon start for Zanzibar, in order to work out
the plan of establishing a chain of stations right across
Central Africa, viz., from Zanzibar to the Loango coast.

The King of the Belgians will grant the means for this

important undertaking.

The last Bulletin of the Societe de Geographic Com-
merciale de Bordeaux contains a brief paper by M.
Albert Merle, advocating the exploration of Ferlo,
Senegambia. This is a tract of country between the
Senegal and the Gambia, marked in our latest maps,
"desert country, no water ; "' it extends from 14° to 16°

N. lat., and its interior is quite unexplored. Several
travellers have passed along the outskirts of the region,
and from their accounts and from native reports, it

appears to be covered with thick forests containing many
kinds of valuable trees ; tobacco, indigo, and cotton also
grow there in abundance. Those of its products which
are at present turned to account, find their way to the
Gambia, but M. Merle's desire is to divert the trade to

the French settlements on the north.

M. Paul Soleillet, the French traveller who left St.

Louis in Senegal with the intention of reaching Algeria
through the Sahara, according to the last intelligence
received in Paris by telegraph, had reached Segou, the
capital of the negro state of the same name, and he was
proceeding onwards. This adventurous man received
only 6,000 francs from the Governor-General of Senegal.
The Paris Society of Geography, as a protest against such
indifference, resolved to send him, when possible, all the
money disposable from the travelling and exploring funds.

The latest news from Dr. Rohlfifs' expedition to Central
Africa states that one of its members, Baron Leopold von
Csillagh, has left the expedition, and will return to
Europe after paying a short visit to Murzuk. News
from Tripolis states that the presents sent by the
Emperor of Germany, and destined for the Sultan of
Wadai, have at last arrived there. The latest papers
sent by Dr. Rohlffs contain a valuable zoological re-
port by Dr. Stocker, the naturalist accompanying Dr.
Rohlffs' expedition, besides a number of astronomical
observations.

In the present demand for accurate information re-
specting the Zulus and their country, it may not be out of
place to call attention to a series of papers which ap-
peared in the Nautical Magazine for 1853 and 1854,
under the title of the " Loss of the Brig Mary at Natal,
with Early Recollections of that Settlement." These
papers were published anonymously, but were written by
Mr. C. R. Maclean, now an official in St. Lucia, who
more than fifty years ago spent three years with the
famous Chaka, then King of the Zulus, and consequently
had the best of opportunities for observing the character
of the countrj- and the people.

We regret to announce the death of Dr. Friedrich
Wilhelm Vogler of Liineberg, well known in Germany as

V

the author of several excellent geographical handbooks.
Dr. Vogler was in his eighty-seventh year.

The King of Portugal has presented to Dr. Oskar Lenz,
the well-known African traveller, the knightly cross of
the Portuguese Order of Christ.

Prof. Bastiax, whose severe illness was announced
not long ago, is in a fair way of recovery. The inde-
fatigable traveller and ethnographer is at Calcutta and
intends soon to start for Batavia.

We learn from the Colonies and India that those who-
took part in the recent expedition from Wellington, New
Zealand, to New Guinea, which proved a failure, intend
starting another one. They propose to proceed to As-
trolabe Bay, and will take with them two whale boat?
and a long boat, two horses, some goats, &c. The ser-

vices of a doctor, geologist, and botanist are to be-

secured, and a carpenter, gunsmith, and one or two other
handicraftsmen are to be invited to join.

NOTES
On Tuesday morning, in the presence of a small number of-

his sorrowing friends, the remains of the late Prof, W. K.

Clifford were placed in their last resting-place in Highgate

Cemetery.

The following grants have lately been made from the Research-

Fmid of the Chemical Society :—10/. to Dr. C. A, Burghardt

for an investigation into the constitution of topaz ; 20/. to Mr.

Francis Jones for the investigation of boron hydride ; 1$/. to

Mr. F. D. Brown for the study of the theory of fractional distilla-

tion ; 30/. to Dr. Dupre for the estimation of organic carbon in

air ; and 15/. to Prof. T. E. Thorpe for the investigation of

albietene, the hydrocarbon of nut-pine.

M. BiscHOFFSHEiM, the well-known French Maecenas of

science, has just returned from Mentone, which he visited with M.
Lcewy, the Sub-director of the National Obser\'atory, to examine

the practicability of establishing an observatory in his mansion.

The site was found to be very convenient in all respects, and

M. Bischoffsheim resolved to spend a sum of 900,000 francs for

instruments, &c. The work is to begin immediately.

M. Andr£, the well-known eclipse and transit of Venus

obser%er, has inaugurated the publication of meteorologicaP

readings taken in the Municipal Observatory established at

Tete d'Or, in the vicinity of Lyons. The peculiarity of that

establishment is that astronomical and meteorological observa-

tions are conducted paripassu with the same zeal. It is the-

only place in France where the schemes organised by Leverrier,

at Paris, are practised.

The Select Committee of the House of Commons appointed,

to inquire into the subject of the hghting of towns by means of

electricity, and to which the Liverpool Lighting Bill was referred^

has determined to go into the general question, settle the prin-

ciple, and then leave the thirty-four private Bills which ask for

powers to hght by electricity to be dealt with by the regular

Committees of the House of Commons. The inquiry will com-

mence on the 31st inst. As the evidence will be lengthy and

the committee wiU probably report late in the Session, it is

expected that no powers will be granted this Session for hghting

by electricitj'.

The Werderman light was tried by M. Becquerel in his lec-

tures on electricity, delivered at the Conservatoire des Arts et

Meders on March 19. This apparatus, which wUl be tried very-

shortly in Park, has been introduced into France by Dr. ComeUus

Herz. Six Werderman lights were arranged round the chair of-

the professor and burned with the utmost regularity every time-

they were lighted. The opinion of M, Becquerel was very

favourable indeed ; he insisted upon the presence of a micro-
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tcopic arc giving an exceptional brilliancy to the flame. He
reserved the question of cost in comparison with gas, and con-

fined himself to making a comparison between Wcrderman and
his competitors. M. Jamin has presented to the Academy of

Sciences a system of his own, which has been described in the

Comptes rcndus, and will be tried by the Jablochkofif Company.
Other systems are said to be preparing so that the partial failure

of bougies is giving rise to a renewed electric light agitation in

Paris. The members of the Municipal Council have determined

to give fair play to any rational experiments.

As the result of the experiment of lighting the Holborn
Viaduct with the electric light it has been found that the cost is

seven and a half times that of gas, while the illuminating power
is seven times greater. It has been decided not to continue the

experiment.

A VALUABLE contribution to the marine "zoology of the coast

of the United States is furnished by a paper by Prof. H. E.

Webster upon the chretopod annelids of the Virginia coast.

This contains the result of several years' observation on the coast

of Virginia by Prof. Webster, adding many new species to our

hitherto published lists.

The death of Prof. Yamell, a much esteemed member of the

scientific corps of the United ^States Naval Obsers'atory, took

place in Washington on February 27, at the age of sixty-two.

The annual volumes of the Observatory contain a great many
important memoirs by Prof. YarnelJ, and lie had just completed

another at the time of his death.

In the Report for 1878 of the " Observations of Injurious

Insects," which has been drawn up by Miss E. A. Ormerod
and her fellow-workers, and recently published (London : West,

Newman, and Co.), a good many facts interesting alike to the

agriculturist, entomologist, and meteorologist are recorded. The
thanks of all interested in the preservation of food-crops are due

to Miss Ormerod for her persistent efforts to promote a know-

ledge of, and a means to diminish the ravages caused by insect

pests, and to all those who have opportunities to assist, such

information if sent to Miss Ormerod, Dunster Lodge, Spring

Grove, Isleworth, will be sure to be utilised. For the guidance

of fresh observers the points required to be observed are pointed

out, those particularly wished for being as follows: "i. With

regard to weather ; a very few lines as to general state through

the year, such as any marked succession of warm or cold days,

of great rainfalls, or drought. 2. Any observations as to thg

spread of common crop-insects from common crop weeds. For

instance, with regard to observations of charlock and black-

thorn in connection with turnip fly and gooseberry caterpillar.

These two plants supply food or shelter for two insects that

certainly come under the head of ' pests.' Their presence is

either agriculturally bad or of little use, but they keep up the

supply of successive insect generations in safety, because little

noticed on these worthless growths. 3. Observations as to in-

fested farm stores and seeds might throw much light on the inter-

mittent appearance of some destructive insects. Thus the wheat"

midge Cecidomyia tritici is kept safe in the larval state during

winter in neglected chaff-heaps, and the red clover weevil may
be seen in legions creeping from the recently-stored clover. The
amount of loss from this insect has been observed for more than

eighty years, and still Apion apricajis is at work in the clover as

hard as ever." Miss Ormerod further points out that often the

larvae and pupce are both contained in the seeds, and conse-

quently sown with them, and she further remarks that we shall

probably find the key to great devastations in what were

originally small appearances. "Each note of information," we
are reminded, "even if incomplete in itself, will or may
probably join on to those of other observers, and thus the circum-

stances which give rise to insect ravage be gradually more and

more clearly made out, till we may hope, if not entirely to chec^
the evil, at least to mitigate it greatly." The special points of

interest in the report under consideration are : I. The spread of

the turnip fly in localities where charlock was most prevalent,

and attention is drawn to the desirability of eradicating, as far

as possible, this food-plant of the insect. 2. The effect of rain

or dew in diminishing the spread of the pest by reducing its

powers of locomotion ; and 3. The observations regarding the

destruction of insects by birds. One observer mentions that in

the neighbourhood of Plymouth migratory insectivorous birds

were very abundant, especially starlings, who congregated in such
enormous quantities that the flocks coming in from all quarters

to roost in the evenings so completely filled the roosting-trees as

to constitute quite a sight. The report altogether is one of much
value, and its circulation \\ill, we doubt not, create that interest

in the subject which the promoters desire.

Miss E. A. Ormerod, who has done so much in the field of

economic entomology, has recently contributed a brief but in-

teresting paper, entitled "Notes on Economic Entomology," to

the Watford Natural History Society. This paper may well be

taken as a companion to the '
' Notes of Observations of In-

jurious Insects" for 1878.

The Chemist and Druggist gives the following account of an

experiment in opium-smoking, made by Dr. Miclucho Maclay
upon himself during his stay in Hong Kong :—The experiment

was made at the Chinese Club, where every convenience for

smoking opium is to be found. Dr. Clouth, of Hong Kong,

took the necessai7 observations, and his notes are recorded

below. These may be summarised as follows :—Herr Maclay

was in nonnal health, and had fasted eighteen hours before com-

mencing the experiment. He had never smoked tobacco.

Twenty-seven pipes, equivalent to 107 grains of the opium, used

by the Chinese, were smoked in two and three-quarter hours, at

tolerably regular intervals. The third removed the feeling of

hunger caused by his long fast, and his pulse rose from 72 to 80.

The fourth and fifth caused slight heaviness and desire for sleep,

but there \\"as no hesitation in giving correct answers, though he

could not guide himself about the room. After the seventh pipe

the pulse fell to 70. The twelfth pipe was followed by singing

in the ears, and after the thirteenth he laughed heartily, though

without any cause that he can remember. Questions asked at

this time were answered only after a pause, and not always cor-

rectly. He had for some time ceased to be conscious of his

actions. After the twenty-fifth pipe questions asked in a loud

tone were not answered. After the last pipe had been smoked
he remarked, " I do not hear well." Forty minutes later

there was a slight return of consciousness and he said, "I
am quite bewildered. May I smoke some more ? Is the man
with the pipe gone already? " Fifteen minutes later {4.55 P.M.)

he was able to go home, and then retired to bed. He
woke the next morning at 3 A.M., and made a hearty meal, after

his fast of thirty-three hours. During the next day he felt as if

he had bees in a great hollow in his head, as well as a slight

headache. The organs of locomotion were first affected, next

came sight and hearing, but Herr Maclay is very positive that

there were no dreams, hallucinations, or visions of any sort

whatever.

It is well known from the equable temperature of the Fiji

Islands and the favourable nature of the soil of many parts that

the colony is well adapted to the cultivation of various useful

plants that require only to be introduced to thrive. These

matters have recently been discussed in a little pamphlet pub-

lished at Levuka, on the agricultural prospects of Fiji. That

the productive powers of these islands is very great is here fully

exemplified. It is shown that tropical produce of all kinds is

capable of being grown on an extensive scale, so that the resources
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of the islands might be made highly remuaerative. Sugar-

cane, coRee, tea, cinchona, and cocoa are the principal staples

.idvocated. Sugar is looked upon in a most favourable

light ; some parts of the islands, both in richness of soil

and climate, as well as in extent, are spoken of as extremely

favourable for growing and maturing the cane ; so much so as

to make all well-wishers of Fiji look for the time when sugar

\sill be made in the islands and "exported by the hundred

thousand tons and to the value of millions of pounds sterling."

Regarding coffee we learn that the Government have sent large

supplies of seed into the interior of Viti Levu to form coffee

gardens for the natives. The plants are described as having an

extremely healthy appearance. Tea and cinchona could both be

grown successfully in Yiti Le\-u over an excent of country roughly

estimated at about one hundred square miles. Though many
valuable timber trees exist in the islands it is suggested that several

well-known Indian trees such as teak, saul, sL-soo, toon, and

ebony, as well as mahogany, rosewood, and others should be

introduced. It is to be hoped that as the resources of Fiji,

including those of the forests, become developed, no undue
sacrifice of timber will be effected, but on the contrary the trees

will be carefully presers'ed or replanted as others are cut down.

The class of substances whose fluorescence does not follow

Stokes's law, and so which do not emit rays of le=s refrangibility

than the existing rays, has lately been enlarged by Prof. Lommel
by addition of one of two new fluorescing substances. That is

anthracene blue, an etheric solution of which fluoresces olive

green very strongly ; it is excited extremely weakly by the blue

and the greater part of the violet rays, but very strongly by the

orange-green and yellow-green. The second new fluorescing

substance is bisulphobichloranthracenic acid, the etheric solu-

tion of which gives superficially a beautiful blue, and the interior

a greenish fluorescence. It obeys Stokes's law.

The French Minister of Public Works has not yet answered

the inquiries made by M. Giffard as to the probability of the

Cour de Tuileries being at his disposal up to the end of Sep-

tember, in order to organise a new series of captive ascents.

But M. Giffard, willing to give the preference to his native

city, has rejected the advantageous offers made by the German
company offering to work his captive ballooii, and to pay him
a royalty of

2,})
per cent, on the gross receipts.

At 12.35 A.ii. on the 22nd inst. an earthquake traversed

Northern Persia, taking a direction from Tabreez to Zendjan and
Mianeh, and shocks contmued with more or less severity until

Sunday, the 23rd. Several strongly-built houses were thrown

down at Mianeh, and in others large rents were made in the

walls. The most serious damage, however, appears to have been

occasioned in two tillages off the road, about four farsachs from
Mianeh, named respectively Tark and Manan. These were
totally destroyed, and of the 500 inhabitants in the one case and
the 600 inhabitants in the other, only a few are reported to have

been saved. Mianeh is situated in north lat. 37° 27', east long.

47° 43'-

In a report from the Philippine Islands we learn that in the

towns of Molo and Javo, both situated close to each other, and

distant about three miles from Yloilo, it is very rare to enter a

house that has not its loom at work, so large a trade is done in

weaving not only in the towns themselves but all over the pro-

vince. The principal fibre used is that of the pine-apple, and
some of the articles manufactured, such as shirts and dresses,

are of considerable merit and sell at high prices. In weaving
China silk in colours is intermixed with the pine-apple fibre, for

the purpose of giving stripes to the dresses and shirts. The
value of the Chinese silk so imported varies at from 2co,ooo dol.

to 400,000 dol. {^40,000 tO;^8o,oco) per annum.

The Teplitz thermal question may be considered as being solved

in the most satisfactory manner. The Spring Committee esta-

blished by the Austrian Government declared that the quantity

of recovered water is 2,224 cubic feet per hour, which is suffi-

cient for supplying all the thermal establishments in existence

before the catastrophe. The temperature has not been altered

in any sensible manner. It appears that altogether the

catastrophe may be considered as having been in some respects

useful. The actual quantity is one-third more than the sum ot

the several sources which were used before the catastrophe.

We have received the first number of a new American journal

— Usf/ul Arts—edited by Mr. J. A. Whitney. It contains a

great deal of miscellaneous industrial information, mostly referring

to patents.

Gardening llUistraUd is the title of a new cheap "weekly

jouinal for town and country."

A METEOROLOGICAL work, entitled " Ergebnisse fiinfzig-

jahriger Beobachtvmgen der Witterung zu Dresden," with an

introduction on meteorology, the atmosphere, meteorological

instniments and obsenations, has just been published by Dr.

Adolf Drechsler, the director of the Royal Physico-Mathematical

Institution at Dresden.

The additions to the Zoological Society's Gardens during the

past week include a Mona Monkey {Cercopitheciis mono) from

West Africa, presented by Miss Sandford ; a Bonnet Monkey

{Mcuacus radiatus) -ixom India, presented by Mr. George Eggar ;

a Chinchilla (Chinchilla lanigera) fi-om South America, pre-

sented by Sir Chas. Smith; a Greater-spotted Woodpecker

{Piats viajor) European, presented by Mr. H. Laver ; a Smnatran

Rhinoceros {Rhinoceros sumairensis) from Sumatra, a Tabuan

Parrakeet (Pyrrhulopsis fabiiensis), a Stair's Dove {PJiIogtznas

stairi) from the Fiji Islands, deposited ; a Pied Wagtail {Mota-

cilla yarrellt), a Reed Bunting {Emberiza scheniclus) European,

purchased.

SPECULATIONS ON THE SOURCE OF
METEORITES^

T HAVE recently read M. G. Tschermak's most interesting
-^ memoir, "DieBildung der Meteoriten und der Vulcanis-

mus." * I am not competent to offer any opinion on the miner-

alogical questions involved in his discussion, but the numerous

arguments he has adduced appear to me to justify his conclusion

that " the meteorites have had a volcanic source on some celestial

body." These arguments are briefly as follows :

—

Meteorites are ^ways angular fragments even before they come
into the air.

Most meteoric irons have a crystalline structure which, accord-

ing to Haidinger, requires a very long period of formation at a

nearly constant temperature. This condition could only have

been fulfilled in a large mass.

Many meteoric stones show flutings resembling those seen en

terrestrial rocks and which are due to the nibbing of adjacent

masses.

Other meteoric stones show a joining together of several frag-

ments analogous to breccia.

Many meteoric stones are composed of very small particles

analogous to volcanic tufas.

After {.lancing at the old theory of the volcanoes in the mocn
and rejecting as untenable the supposition that meteorites have

any connection with ordinary shooting stars, Tschermak con-

cludes
—" We may suppose that many celestial bodies of consider-

able dimensions are siill small enough to admit of the possibility

that projectiles driven from them in volcanoes shall not ret^m

by gravity. These would really be the sources of meteorites."

Similar views having been put forward by Mr. J. Lawrence Smith

and other authorities it is not unreasonable to discuss the follow-

ing problem.

' Read at the Royal Irish Academy, January i3- ^ . ,. . _, .

^ -'Sitzungsberichteder mathematisch-naturwissenschafthchen Uasse der

kaiserlichen Akademie der Wissenschaften." Wien, 1375. Band Ixxi., Ab-

theilung 2, pp. 661-674.
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If meleorites have been projectedfi om volcanoes, on what body or

bodies in the universe must those volcanoes have been located ?

Let us first take up a few of the principal celestial bodies

jmrt/m and consider their claims totheparentageof the meteorites.

We begin with the sun. It has been abundantly shown that

there exists upon the sun tremendous explosive energy. It is not

at all unlikely that that energy would be sufficiently great under

certain circumstances actually to drive a body from the sun never

to return. We might therefore find upon the sun adequate explo-

sive power for the volcano, but the projectiles are here the

difficulty. There are a number of circumstances (notably the

breccia-like appearance of some meteorites) which show con-

clusively that the meteorites have beeen torn from rocks which
were already nearly, if not quite, solid, and as it seems in the

highest degree improbable that rocks of this nature should exist

in the sun, we may conclude that the sun has not been the source

of the meteorites.

Can the meteorites have come from the moon? Owing to the

small mass of the moon the explosive energy required to carry a

body away from the moon is comparatively small. Can such

a body fall upon the earth ? 71? simplify queUions of this kind
•we shall suppose various disturbing influences absent. We shall

suppose that the projectile is discharged from a volcano on the

moon with sufficient velocity to carry it therefrom. We shall then

omit all account of the disturbing influence both of the sun and
moon on the projectile, and we shall suppose that the projectile

is really revolving round the earth as a satellite. This pro-

jectile will fall upon the earth if its distance from the earth's

centre whtn in perigee be less than the radius of the earth

(augmented, perhaps, by the thickness of the earth's atmosphere),

it should how ever be observed that if the projectile otue escaped

the earth it would never fall thereon, hence the question as to

whether the moon can be the source of the meteorites now falling

appears to be connected with the question as to whether the

lunar volcanoes are now active. But it is generally believed that

the lunar volcanoes are not now active to any appreciable

extent (even if the suspected indications of recent change
were thoroughly established). It follows that even if the

moon has been a source of meteorites in ancient times,

we no longer receive a supply from that quarter. There is of

course just a possibility that projectiles from the moon which
have been revolving round the earth as satellites in elliptic orbits

ever since their ejection may, under the infiuence oi the disturbing-

causes previously excepted, gradually change their orbits until they

become entangled in the atmosphere and descend as meteorites.

It therefore appears to be not quite impossible that even still a
meteorite which had its origin in the moon in past ages may
occasionally tumble on the earth.

Passing from the sun and the moon let us now bring under review
some of the other celestial bodies and see how far they will fulfil

the conditions of the question. Is it possible that the meteorites

can have been projected from the surface of a planet ? In order

to get over the difficulties of the great initial velocity which would
be necessary to overcome the gravitation of a large planet, it

seems natural to inquire if a volcano placed upon one of the

small planets could accomplish the task.

It is clearly impossible that a projectile should ever fall on the

earth unless the orbit of the projectile cuts the plane of the

ecliptic in a point which lies in the narrow ring between 8,000
and 9,000 miles wide which the earth traces out on the ecliptic,

but if a meteorite with an elliptic orbit intersect this ring, then, in

the lapse of time, it may happen that the earth and the meteorite

meet at the intersection of their orbits, in which case of course

the long travels of the meteorite will come to an end.

We shall therefore consider the circumstances under which it

would be possible to discharge a projectile from the surface of a

planet (say Ceres), so that the projectile shall intersect the ecliptic

m the ring we have just referred to. The planet being small the

initial velocity that would be required to carry a projectile from
its surface presents no difficulty

;
perhaps an ordinary cannon

would be sufficient so far as the mere gravitation to the planet is

concerned. But when we consider the necessity that the projectile

must be driven through the ring we have been considering, a

vastly more powerful instrument would be required.

Ceres is moving in an orbit (supposed circular and in the ecliptic)

with a velocity of about eleven miles per second. A projectile

discharged from Ceres will have an actual velocity which is com-
pounded of the velocity of Ceres, with the velocity which is im-
parted by the volcano. But simple dynamical considerations show
that if the projectile have an initial velocity perpendicular to the

radius vector, differing from about eight miles per second, it caa
never intersect the nng, no matter in what direction it be dis-

charged.^ The volcano on Ceres must therefore be adeqjate to
the abatement of the velocity perpendicular to the radius vector
from eleven miles per second to eight miles per second, i.e.y

the volcano must be at the very least adequate to producing an
initial velocity of three miles per second. As this is quite inde-
pendent of the additional volcanic power requisite to carry the
projectile away from the attraction of Ceres, it is obvious that
after all there may be but little difference between the volcano
which would be required on Ceres, and that (of six mile power)
which would project a body away from the surface of the earth
for ever.

Admitting, however, that a volcano of sufficient power were
placed upon Ceres, would it be likely that a projectile driven
therefrom would ever cross the earth's track ? This is a question
in the theory of probabilities, and it is not easy to state the
problem very definitely. If the total velocity with which the
projectile leaves the orbit of Ceres be less than eight miles
per second, then the projectile will fall short of the earth's

track ; on the other hand, if the total initial velocity exceeds
sixteen miles per second, the orbit in which the projectile moves
will be hyperbolic, and though it may cross the earth's track
once, it will never do so again. Taking a mean between these
extre^ne velocities we may investigate the following problem :

—

Suppose that a projectile is discharged from a point in the orbit

of Ceres in a random direction with the total initial velocity of
twelve miles per second, determine the probability that the orbit

of the projectile shall cross the earth's track. When this

problem is solved in accordance with the calculus of probabili-

ties it is found that the chances against the occurrence are about
50,000 to I, i.e., out of every 50,000 projectiles discharged at
random from a point in the orbit of Ceres, only a single one can
be expected to cross the earth's track.

It is thus evident that there are two objections to Ceres (and
the same may be said of the other minor planets) as a possible

source of the meteorites. Firstly, that notwithstanding the small
mass of Ceres, a very powerful volcano would be required j

and secondly, that we are obliged to assume that for each
meteorite which could ever fall upon the earth, at least 50,000
must have been ejected.

It thus appears that if the meteorites have been originally

driven from any planet of the solar system, large or small, the

volcano must from one cause or another be a very powerful
one.

There i?, however, one planet of the solar system which has a
special claim to consideration. On that planet it is true that a
volcano would be required which was capable of giving an
initial velocity of at least six miles per second ; but every projec-

tile launched from that volcano into space would, after ac-

complishing an elliptic orbit round the sun, dash through the

track of the earth, and again pass through the same point at

every subsequent revolution. It is not here a case of one solitary

projectile out of 50,000 crossing the earth's track, but every one
of the 50,000 possesses the same property. The planet of which
we are speaking is, of course, the earth itself. If in ancient times

there were colossal volcanoes on the surface of the earth which
had sufficient explosive energy to drive missiles upwards with a
velocity sufficient to carry them away from the earth's surface,

after making allowance for the resistance of the air, these

missiles would then continue to move in orbits rotmd the

sun, crossing at each revolution the point of .the earth's track

from which they were originally discharged. If this were the

case, then doubtless there are now myriads of these projectiles

moving through the solar system, the only common feature of

their orbits being that they all intersect the earth's track. It

will, of course, now and then happen that the earth and the

projectile meet at the point of crossing, and then we have the

phenomenon of the descent of a meteorite. This theory, that the

meteorites have originated in the earth, was so far as I know first

put forward by Dr. Phipson. Mr. J. Lawrence Smith in a letter

I received from him some months ago inclines to the same view

as at all events one of the probable sources.

It is well to note here the great difference between the lunar

theory of meteorites and the terrestrial theory. For the lunar

theory to be true it would probably be necessary that the lunar

volcanoes should be still active. In the terrestrial theory it is

only necessary to suppose that the volcanoes on the earth once

^ Disregardinj; an obvious^xcepticn.
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possessed sufficient explosive energy. No one supposes that the

volcanoes on the earth at present eject the fragments which will

constitute future meteorites, but it seems probable that the earth

may be now slowly gathering back in these quiet times the frag-

ments she ejected in an early stage of her history.

Assuming, .therefore, that the meteorites have had a quasi-

volcanic origin on seme considerable celestial body, I am led to

agree with those who believe that most probably that body is the

earth. Robert S. Ball

RECENT RESEARCHES ON ABSORPTION
SPECTRA

TTHE numerous absorption spectra of soluble substances which
•* have been described hitherto, have referred as a rule

to the solutions of the substances, and but rarely to the solid

substances themselves. It is true that certain differences were

remarked between the spectra of certain solutions, those of ura-

nium and didymiam salts, for instance, and the spectra of the

solid salts ; yet, on the whole, these ditferences were so slight

that it was generally believed that the spectra were essentially

the same. On the other hand experiments had shown that the

spectra of solutions differed according to the dissolving medium
;

indeed Herr Kundt established the fact that the absorption

band of a substance in solution lies the nearer to the red end
of the spectrum the stronger the dispersion of the dissolving

medium. In these experiments the fact seeais to have been

overlooked that when changing the dissolving medium often the

whole character of the spectrum is changed, so that comparison
with the former one becomes extremely difficult. Close investi-

gation of these differences was therefore an important deside-

ratum, both for the theory of absorption spectra as well as for

practical absorption spectrum analysis.

In the Monthly Report of the Berlin Academy of Sciences,

Herr Vogel has recently published the results of such investiga-

tions, to which he was led by the remarkable differences between
the spectra of solid and those of dissolved substances which he
had observed in the case of certain pigments.

For the examination of these absorption spectra Herr Vogel
used instruments of but moderate dispersion, which allow of an
easier survey of the whole spectrum, and consequent judgment
of its general character, than is the case with strongly dispersing

spectroscopes. The absorption spectra of solid salts and pig-

ments were obtained fi-om thin layers of these substances,

prepared upon glass plates, through evaporation of a few drops

of solution. Herr Vogel reproduces the spectra he observed

on two plates, which at once show not only tht differences in the

spectra of one and the same solid substance and its solution, but

frequently an extraordinary coincidetue in the position of the

absorption bands belonging to totally different substances (for in-

stance, in nitrate of uranium and permanganate of potash). Of
several substances, such as iodine, hyponitric acid, and indigo,

the spectrum of the vapour is also given for comparison, and in

most cases the aqueous, alcoholic, and some other solution of

each substance has been examined.
Without entering into the highly interesting details for which

we must refer our readers to the original paper, we confine

ourselves to stating the results of Herr Vogel's researches, which
are the following : I. Considerable differences exist between
tlie spectra which a substance gives in the solid, liquid, or dis-

solved and gaseous state. Characteristic bands which are shown
in the spectrum of one state are either not reproduced in that of
the other (this is the case with chrome alum, chloride of cobalt,

iodine, bromine, naphtaline red, fuchsine, indigo, cyanine,

aniline blue, methyl violet, eosine, carmine, purpurine, alizarine,

santaline), or they reappear in a different position, or different

intensity (exampl?~ : nitrate of uranium, permanganate of
potash, hyponitric .icid, alcanna red). Sulphate of copper and
chlorophyll show the same absorption both in the dissolved and
in the solid state.

2. The spectra given by the same substance when dissolved in
different media are the same in some cases (purpurine in alcohol
or sulphide of carbon, aldehyde green in water or alcohol,
methyl violet and indigo-sulphuric acid in water or aniylic

alcohol) ; in other cases they differ only in the position of bands
(chloride of cobalt, fuchsine, coralline, eosine and iodine green
in aqueous or alcoholic solutions) ; and again in others their

character is totally different, so that no point of coincidence
remains (iodine in -sulphide of carbon or alcohol, naphtaline.

aniline blue, purpurine, hsematoxyline, brasiline in water or

alcohol).

•3. The rule established by Kundt, viz., that the absorption

bands of a body in solution lie the nearer towards the red end

of the spectrum the greater the dispersion of the dissolving

medium is in the region of the bands, is not confirmed in many
cases ; on the contrary, in some instances the absorption bands
move towards the blue in a solution of greater dispersion (nitrate

of uranium and blue chloride of cobalt in water and alcohol)

;

in other cases their position remains unaltered for various media
(hyponitric acid in air and benzol, indigo-sulphuric acid and
methyl violet in water and amylic alcohol, aldehyde green in

water and alcohol, purpurine in sulphide of carbon and alcohol).

In some cases a great difference in the sense of Kundt's rule

becomes apparent, while in others for the same spectral region

but a very trifling one appears, according to the nature of the

pigment (coralline and fuchsine). Indeed it happens sometimes

that certain bands are in the same position with different dis-

solving media, while others which are simultaneously visible are

displaced (nitrate of uranium in water and alcohol, oxide of

cobalt in glass and in water, protonitrate of uranium in neutral

solution and in a solution of oxalic acid, chlorophyll in alcohol

and ether).

4. The position of absorption bands in the spectra of solid and
dissolved bodies may be only exceptionally deemed characteristic

for any certain body. Totally different bodies show absorption

bands in exactly the same position (solid nitrate of uranium and
permanganate of potash in the blue ; naphtaline red and coralline

in the yellow ; indigo, aniline blue, and cyanine in the orange ;

aldehyde green and malachite green in the orange). Closely

related substances sometimes show remarkable'differences in the

position of their bands under prefectly equal conditions (solid

uranium salts).

5. The rule set up for absorption spectra, " each body has

its own spectrum," can be admitted only with great restrictions.

The great number of polychromatic substances show different

colours and different spectra in the solid state, according to the

direction in which they are observed. Most other bodies show
different spectra in the solid state from those of their solutions,

and in the latter case again different ones according to the dis-

solving medium, and the question arises which of all these spectra

is the body's " ortvn " spectrum.

The most important difference of the spectra of elements in

a state of incandescent vapour, the position of the spectral

lines, ceases to be characteristic in the case of absorption spectra

of liquid and solid bodies. In the latter spectra, however, the

characteristic differences shown by the spectra of incandescent
vapours cannot be expected. It is known that metals, which
give such remarkably different spectra in the state of incan-

descent vapours, all give qualitatively the same spectnun as

incandescent liquids or solids, viz., a continuous one; for this

reason the absorption spectra of these bodies cannot show any
remarkable characteristic differences, whatever quantitative

differences may become apparent with regard to the absorbed
colours. If these well-known facts show that already with
regard to elements the laws appljnng to the spectra of gases do
not apply to those of liquids and solids, then Herr Vogel's
investigations prove that in the case of compound bodies simple
relations between the spectra of their different aggregate states

are still less frequent and occur only exceptionally.

The analysis of absorption sf)ectra therefore is based not so

much upon the recognition of the position of the absorption

bands of a substance, as upon the changes in the spectra of the
same body which take place under the influence of various

dissolving media and reagents. Thus cyanine and aniline blue
dissolved in alcohol give a very similar spectrum, dissolved in

water a totally different one. The absorption bands of oxyhae-

moglobine disappear with reducing agents ; those of carmine,
which are in a similar position, do not ; the band of brasiline

disappears when acetic acid is added to the solution, that of
fuch-ine does not, &c., &c.
The position of bands becomes more characteristic for the

recognition of a body, if the latter shows several absorption

band^ But even here we should go too far if from the accidental

coincidence in the position of bands of two different bodies we
were to draw conclusions regarding any similarity or chemical

identity between them (this has indeed been done in certain cases,

particularly with blood and chlorophyll). A conclusion regarding
such similarity or identity is only justified if the same bands
show equal intensities and analogous changes under the influence

of the same reagents.
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INTELLECT IN BRUTES
\^E have received so many letters on this subject that we are
* ' compelled to content ourselves with giving the following

extracts ;

—

The Rev. George Henslow comments as follows on some of

the cases already adduced :

—

I would not assert that what I call "practical reasoning"

—

that is, reasoning applied to objective facts directly apprehended

by the senses—is fimdamentally different from "abstract," i.e.,

with no objective fact immediately present to consciousness

;

but they certainly do represent two stages in our own mental

development.
E. H. Pringle's account of "Bully" shows nothing beyond

what is canmion to dogs in practical cunning {i.e. reasoning) with

objective things, (i) his "lady" friend, (2) best road to take so as

not to be seen, (3) the person to be avoided, (4) E. H. Pringle's

eye to be eluded. In the only point where abstract reflection

was really required Bully failed, just as a child would, viz., in

shamming sleep. For, it is not enough to lie dcnvn and shut onis
eyes. This is all a child is told to do, or is conscious of doing

on going to sleep. The relaxation of eveiy muscle follows

spontaneously. Hence, as children do not think of this when
pretending (since it requires reflection) they can so easily be
detected by some rigidity of the muscles in the face or in

breathing which at once betrays them. I have known a child

overdo it by screwing up its eyes in order to appear veryfast

asleep ! Exactly so, too, Bully was totally unable to think of the

importance of putting his ears in repose.

Dr. Rae's dog only strengthens my case, for it clearly asso-

ciated the bell with a particular maid, whereas a reasoning

human being would have generalised that since the maid was in

the room, the bell could be rung for some one else. Hence the

dog proved its impotency in all power of generalisation, which is

a pure form of abstract reasoning.

Dr. Muirhead's donkey was solely concerned with immediate
sense-objects, the gate and the cows, and required no abstract

reflection. That horses and donkeys can discover how to open
gates is by no means uncommon.

Lastly C.M.'s cat and Mr. Belsham's kitten are the only cases

I have yet seen which show a primd facie evidence against the

distinction I propose to draw. But, that a half-grown kitten

could go through such a process of reflection analogous to what
I gave for a hypothetical untaught dog ringing a bell, would
be so astounding, that all possible explanations must be
eliminated first, before it is credited.

Is it not far more probable that the cat and the kitten dis-

covered by accident that the door was opened when a knock was
made, and that this discovery arose from the common habit of

cats to play with anything suspended within their reach? That
animals discover facts, and then use them, will not be disputed,

like the dog that, on discovering a stream carried him down too

far on swimming across it, ran a mile up stream ever afterwards

to allow for the current. Again, that animals mimic, as do
parrots and apes, is commion enough, but they do not know why
they do it. A monkey might knock at a door after seeing a

man do it, but, I believe, could have no similar motive as the

man, until (like the kitten) it should accidentally discover for

itself what the real use was, or else unless it be taught to do it.

In re rats gnawing pipes. I have just heard of a mouse
gnawing through a gas-pipe. May it not be accounted for by
the fact that, although the upper incisors of a rodent, by work-
ing on the lower, keep the chisel-like ends in order ; yet this

may be assisted by gnawing wood, lead, or other hard sub-

stances ? Does not this account for rabbits, though well fed on
cabbage and bran, &c., still persisting in gnawing their hutches ?

I will, in conclusion, give another case to illustrate the want
of abstract reflection : this time in a lady (aged thirty), whose
mental powers were curiously arrested. Looking at the picture

of a shark in the sea, with a pig in its mouth, in " Masterman
Ready," and knowing that the pig had been dropped from the

wreck to see if it would swim to shore, she 7iaively asked, "Is
the shark carrying the pig to the shore ? " The idea of the shark
eating the pig would 'only arise from the abstract reflection on
the habits of sharks, which was not suggested by the story ; the

single objective fact present to her mind was that " the pig had
to get to the shore."

Mr. Arthur Nicols writes :

—

I cannot understand practical reasoning, but a practical result

of reasoning upon either simple or abstract ideas is intelligible.

Can we conceive any human being reasoning more correctly than
a dog did in the following instance?—Towards the evening of a
long day's snipe-shooting on Dartmoor, the party was walking
down the bank of the Dart, when my retriever flushed a widgeon
which fell to my gun in the river, and of course instantly dived.

I said no word to the dog. He did not plunge in after the

widgeon there, but galloped do'iun stream about fifty or sixty

yards, and then entered the water, and dashed from side to side

—it was about twenty or thirty feet wide—working up stream,

and making a great commotion in the water, until he came to

the place where we stood. Then he landed and shook himself,

and carefully hunted the near bank a considerable distance

down, crossed to the opposite side, and diligently explored

that bank. Two or three minutes had elapsed, and the

party was for moving on, when I called their attention

to a sudden change in the dog's demeanour. His "flag"
was now up, and going from side to side in that energetic

manner which, as every sportsman knows, betokens a hot

scent. I then knew that the bird was as safe as if it was already

in my bag. Away through the heather went the waving tail,

until, twenty or thirty yards from the bank opposite to that on
which we \\ere standing, there was a momentary scuffle ; the

bird just rose from the ground above the heather, the dog sprang

into the air, caught it, came away at full gallop, dashed across

the stream, and delivered it into my hand. Need I interpret all

this for the experienced sportsman ? The dog had learned from
long experience in Australia and the narrow canadas in the La
Plata that a wounded duck goes down stream—if winged,

his maimed wing sticks out, and renders it impossible for

him to go up—and will invariably land, and try to hide away
from the bank. But if the dog enters at the place where
the bird fell, the latter will go on with the stream for

an indefinite distance, rising now and then for breath, and
give infinite trouble. My dog had found out all this long

since, and had proved the correctness of his knowledge
times out of number, and by his actions had taught me the

whole art and mystery of retrieving duck. His object—I say,

without a doubt, because I had had numberless opportunities

of observing it—was to flurry the bird and force it to land by
cutting it off lower down the stream. Then assuming, as his

experience justified him, that the bird had landed, he hunted

each bank in succession for the trail, which he knew must
betray the fugitive.

Mr. A. Petrie writes :—In my own family we had a tabby

cat, who, when turned out, would let herself in at another door
by climbing up some list nailed round it, then pushing up
the click-latch, pushing the door, with herself hanging on it,

away from the post, so as to prevent the latch falling back into

its place, and then dropping down and walking back to the fire.

I knew a Skye terrier, who, being told to carry a fishing-

rod, carefully experimented along its length, to find its centre of

gravity, then carried it on till his master came to a narrow path

through a wood. Here Skye considered, dropped the rod, took

it by the end, and dragged it under him lengthwise, till the open
road was gained, when he took the rod by the centre of gravity

again, and went on. This could not be a coj)y of human actions,

but the result of original reasoning.

Mr. Henry Cecil gives the following on the authority of the

late Mr. Dawes the astronomer :

—

Being busy in his garden, and having a large bunch of keys in

his hand, he gave it to a retriever to hold for him till he was at

liberty. Going into the house soon after he forgot to reclaim

the keys. The remembrance of what he had done with them
only returned to him when he required to use them in the

evening. He then recalled that he had given them to the dog,

and forgotten to take them again. Calling him, and looking

impressively in his face, he said, "My keys! fetch me my
keys." The dog looked wistful and puzzled for a moment, and
then bounded off to the garden, his master following. He
went straight to the root of an apple-tree, scratched up the keys,

and brought them. May we not fairly put into words the dog's

train of reasoning thus :
" My master has given me these keys to

hold ; he has forgotten them ; I cannot carry them all day ; but

I must put them in safety where I can find them again ?
"

Mr. W. S. Chamberlayne writes that many years ago, taking

an afternoon ride through a wood in the Bahamas, he came to a

gate which was kept closed by a small iron hoop hung over a

post and the end of the gate. To open the gate he leant over

his horse's neck and lifted up the hoop, shutting the gate
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and replacing the hoop when he had passed through. On
returning from his ride the gate was still shut, when, to his

surprise, his horse, without any hesitation, took the hoop in his

mouth and tried to lift it off the gate. He, however, was not

successful in his efforts, and Mr. Chamberlayne had to finish

the operation for him, but the exhibition of memory was

certainly remarkable.

Mr. T. B. Groves, of Weymouth, sends the following account

given to him by a relative, a gentleman well known in the dis-

trict, and who would be everywhere accepted as a trustworthy

and competent observer :

—

In the wine-ceUar two vessels, one an open earthen jar

containing hazel-nuts, the other a wooden sieve, tub, or some-

thing of the kind, full of wine-corks, stood side by side. It

\\as°observedthat the nuts were gradually diminishing, owing to

the depredations of mice ; but after a time this seemed to have

altogether ceased, and it was inferred that the difficulty of egress

had^caused the mice to abandon the enterprise as soon as the

level of the nuts had reached a certain depth from the mouth of

the jar. Matters so remained for some little time ; but after-

wards, on visiting the cellar, it was found, to the owner's great

surprise, that his nuts had now entirely disappeared, and in

their place were discovered the corks ! The only explanation

that could be suggested was this : that the mice, reflecting on

the difficulty of making their exit from the partially-emptied

jar, had conceived and carried out the plan of providing for their

escape by dropping into the jar from time to time sufficient corks

to enable them to make a safe retreat with their plunder,

Mr. R. Howson sends us the story of a terrier-like dog of no

particular breed, named Uglymug, who had a poodle for com-

panion. Whenever Uglymug saw signs of a family meal being

laid out, he inveigled the poodle into a labyrinthine shrubbery

under pretence of seeking for rats, and when the latter was

fairly intent on its game, Uglymug sneaked back to enjoy all

by himself what he could get from the family table.

V. I. writes :—The following instance will show that in the

case of the mule intelligence has a limit. We had a mule

\\ ho could take the staple out of a gate and open it (he never

shut it). This mule used to go to the water-butt, J;um the brass

tap, and drink, but never turned the water off. Common sense

would have forbidden a human being neglecting such a pre-

caution.

Mr. E. Parfitt, of the Devon and Exeter Institution, writes

of a favourite cat :—She would frequently come and sit near

the door opening into the library of the institution. The door only

divides my house from the library ; puss would place herself

here mostly at dinner-time, and, as I am informed, not be-

fore ; she would wait here until she heard my footsteps down
the library ; she would then proceed directly to the kitchen, and

inform the ser\-ant, either bymewing or looking up into her face.

She would then come to me and teU me in her way that she had

ordered dinner. I have seen her scores of times trotting along

the passage to the kitchen, when I have opened the library door,

to inform the servant that I was coming. How Topsy ascer-

tained the time to proceed to the door I do not know, except

that she saw that dinner was preparing ; but how did she know
the time it would be ready and the time that I was expected to

come in?

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The Association for promoting the Higher Education of

Women in Oxford is to open two halls in Oxford in October for

the reception of lady students. One of these is to be an
'

' Academical house on the principles of the Church of England,

"

and in the other,
'

' Somerville Hall " (after Mrs. Somerville),

care will be taken that members of different religious denomina-
tions are placed on the same footing. The charges in the latter

will be considerably lower than in the former.

Two Combe Exhibitions of 35/. each will be open for compe-
tition in May next at Trinity College, Oxford. Candidates will

be at liberty to offer classics, mathematics, chemistry, and physics,

a period of history, or any two or more of these branches of
study. There is no fixed limit of age. The examination, which
will be combined with the ordinary Matriculation examination,
will commence ou Tuesday, May 20, at 9 a,m. Names, with

subjects offered and testimonials of good conduct, to be sent to

the president not later than May 12.

The Astronomer-Royal continues to give evidence of his

intense desire for the promotion of sound mathematical training,

and has published to the Cambridge Senate his views as to the

papeis set in the Smith's Prize examinations of recent years,

classifying the questions set, and showing that several subjects,

more valuable, in his opinion, to men of science and to students,

than all the others together, have had no questions set upon
them. Among these are attractions, higher dynamics, perturba-

tions, figure of the earth, thermodynamics, waves and tides,

sound, physical optics, &c. He says very pertinently : "The
use of an examination is to test the power of a candidate to

command the application of mathematics when required. The
use of publication of examination is to guide students in the

subjects recommended for their study. The guidance which too

many of these subjects intimate is this : that clever and abstruse

algebra, without any reference to its benefit as an application of

a tool to other purposes, is the suminum bonum." He believes

this guidance is against the instincts of many residents at

Cambridge and the desires of undergraduates.

Progress is evident at Cambridge in response to the memorial
we recently referred to against the compulsory study of Greek by
all undergraduates. Very few votes prevented reform years ago ;

no doubt the claims of science students and of liberty for all will

now be more fairly listened to. The syndicate on the subject

includes Dr. Humphry, Professors Liveing and James Stuart,

and Mr. Todhunter, and thus the real interests of mathematics,
physics, biology, and medicine, as regards the education of

students, as well as the progress of science, will be sure of

recognition.

The examiners in the Cambridge natural sciences tripos this

year are Dr, Humphry, Prof. Bonney, Mr. J. F. Walker,
(Lecturer on Chemistry at Sidney Sussex College), and Mr.
Yule, of Magdalen, Oxford, the foregoing being re-appoint-

ments, and Prof, Liveing, the Rev, J, W, Hicks (University

Demonstrator of Chemistry, and Lecturer on Botany at Sidney
Sussex College), Mr. W. Gamett, Demonstrator of Experimen-
tal Physics, and Mr. F. M. Balfour ; the latter three are fresh

nominations.

In the last Cambridge Local Examinations (December, 1878),
among 626 senior boys there were 92 candidates for the chemis-
try paper and 44 for practical chemistry ; of 997 senior girls,

29 took the paper and only 4 the practical examination ; 21 boys
and no girls entered for experimental statics and dynamics, &c.,

38 boys and 24 girls for heat, 30 boys and 4 girls for electricity.

The result is that only 3 boys, 2 from the Liverpool Institute

and I firom Newton College, Devon, obtained the mark of dis-

tinction in the section "natural philosophy," in which all these

subjects are included ; and no girls. It should be added that a
pass may be attained on two of these subjects, and only three in

all may be taken by any candidate. Is it possible to show more
strongly the lack of attention to and interest in the elementary
forces of nature in English schools and by English parents ?

These are boys and girls between sixteen and eighteen years of

age, most of them supposed to be ready, or almost ready, to

leave school and take part in the battle of life. Among 3,329
junior boys and 1,483 junior girls, 423 boys and 13 girls took
the chemistry paper, 169 boys and i girl the practical chemistrj',

76 boys and no girls statics, &c., 178 boys and 12 girls heat.

Seven boys, the majority from Liverpool College, and no girls,

obtained distinction. We do not become further consoled by
finding that 15 senior boys and 79 senior girk took zoology, n
boys and 177 girls botany, 24 boys and 150 girls geology ; for

girls have no more right to a scientific training than boys. Most
likely, however, boys and their teachers wUl seek to know more
of the life and the past history of the globe when they find that

girls can really hold their own in and enjoy these studies, and
look with amazement on men for being so unwilling to learn or

teach them. Among the juniors, 75 boys and 148 girls took
zoology, 45 boys and 238 girls botany . These numbers, how-
ever, represent no great attainments as yet, for the standard of

passing is very low ; severity would only kill the tender growth.

But evidently there is in secondary schools little belief in the

educative and attractive power of the study of natiu-e. Why is

it not considered that mathematicians are fostered by neglect and
hindrance ? It appears to be thought capital training to produce
physicists and naturalists. Really, conservatism and tmwilling-

ness to take a little trouble are the enemies.
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A REVISED schedule of subjects in natural science for the

ordinary B.A. degree at Cambridge has just been issued. This

is for the third or final examination, and a pass in one subject is

sufficient to give a degree. Is it supposed at Cambridge that a

year is to be fully employed in dealing with botany in an

eUmeutary manner? The schedule i-ays the questions (all

elementary) will include the description and classification of

plants ; the form, structure, and development of stem, root, leaf,

flower, and fruit ; inflorescence, cross-fertilisation, germination,

and nutrition. Twenty-one " natural orders " are specified for

special attention, including one cryptogamic group, Filices. This

seems a vague syllabus, not likely to encourage the study of

botany. How much and how little knowledge of physiology

and histology will satisfy such terms as " nutrition," " structure " ?

No doubt the present is better than the old in omitting to insist

on technical terms, some of them antiquated. But cannot more
definite requirements be suggested for ensuring some practical

insight into vegetable life on the part of the man who is to be

stamped as an elementary botanist? Surely the best way is to

let the knowledge be good, and sound, and practical, as far as it

goes, giving some training in scientific method, and capable

of further development in after life. We believe many would

welcome a change giving the ordinary B.A. for a lower

standard of attainment in the first part of the natural science

tripos, thus doing away with the recognition of dilettante

work in a single subject as a sufficient basis for a B.A. degree.

A very satisfactory schedule is presented for zoology, requiring

a knowledge of the anatomy of certain selected principal types,

as well as the characters of orders, and the comparative anatomy
and functions of the systems and organs as exemplified in the

animal kingdom. Further, the general development of the

embryo chick, the leading facts and conclusions respecting the

geographical distribution of animals are included in the subjects.

The schedule is to be discussed next Saturday.

The Cambridge Council of the Senate has framed a draft

statute to carry out the grace passed in December last in favour

of the appointment of a general Board of Studies, representative

in character, to report upon the proposals of each special board

of studies as they arise, and so aid in holding the balance among
the various interests concerned. The draft statute provides that

the new Board shall consist partly of persons appointed on the

nomination of the Boards of Studies, but abundant freedom is

left to the senate to add other members and to vary from time

to time the composition, mode of appointment, and duties of the

new board.

At the next meeting of the Governors of Addenbrooke's Hos-

pital Mr. J. "W. Cooper will propose : That a memorial be pre-

sented to Her Majesty's Commissioners for the University of

Cambridge, under the seal of the Governors, representing that

Addenbrooke's Hospital is extensively used as a place of study

by the Medical Students of the University ; that it is essential in

the interests of the Medical School that it should not cease to be

a recognised place of medical study ; and, further, that as large

endowments have been left to various colleges for the promotion

of medical study, some adequate endowment should be made for

Addenbrooke's Hospital out of the funds at the disposal of the

Commissioners. There cannot be much chance of success for

such a proposal unless it be made more definite. The hospital

can only properly benefit by educational endowments by being

the locus of the study and appliances of research in therapeutics,

sanitation, and pathology.

Geological students at Cambridge will have plenty of work
provided for next term. Prof. Hughes will give one course on

the geology of the neighbourhood of Cambridge, and another

stratigraphical course, beginning with the Permian, and ascending.

Prof. Bonney will continue his lectures on elementary physio-

graphy, and will give weekly demonstrations on microscopic

lithology. Mr. Tawney will be demonstrating the principal

genera of fossil invertebrata ; and both he and Dr. R. D.
Koberts will give practical instruction in petrology. Lectures

begin April 25. The first geological excursion of the term is

fixed for Saturday, May 3.

Mr. Thomas W. Bridge, B. A., of Trinity College, Cambridge,

and Demonstrator of Comparative Anatomy in the University of

Cambridge, has been appointed to the Professorship of Zoology

at the Royal College of Science at Dublin, vacant by the

resignation of Dr. Leith Adams, F.R.S.

SOCIETIES AND ACADEMIES
LO.NDON

Royal Society, March 13.
—" The Contact Theory of Voltaic

Action," No. III. By Professors \V. E. Ayrton and John Perry.

Commimicated by Dr. C. W. Siemens, I'^.R.S.

The authors commence by referring to the experiments that

had been made prior to 1876, on the difference of potentials of a

solid in contact with a liquid, and of two liquids in contact with

one another, and they point out that :

—

1. The earlier experiments were not carried out with apparatus

susceptible of giving accurate results.

2. Owing to the incompleteness of the apparatus assumptions

had to be made not justified by the experiments.

3. No direct experiments had been performed to determine the

difference of potential of two liquids in contact, with the excep-

tion of a few by Kohhausch, using a method which appeared to

the authors quite inadmissible as regards accuracy of result.

In consequence of this great vagueness existed as to whether

the contact difference of potentials between two substances, when
one or both were liquids, was a constant depending only on the

substances and the temperature, or whether it was a variable

dependent upon what other substance was in contact with either.

Some authorities regarded it as a variable, Gerland considered

he had proved it to be a constant, but first, the agreement of the

value of the electromotive force of each of his cells wiih the

algebraical sum of the separate differences of potential at the

various surfaces of separation, and which was the test of the

accuracy of his theory, was so striking, and so much greater than

polarisation, &c., usually allows one to obtain in experiments of

such delicacy, that one could not help feeling doubtful regardii^

his conclusions ; secondly, his apparatus did not allow of his

experimenting with two liquids in contact, consequently he could

not legitimately draw any conclusion in this latter case. And
although Kohlrausch had made some few experiments on the

difference of potentials of liquids in contact, still since he em-

ployed moist blotting-paper surfaces instead of the surfaces of

the liquids themselves, the authors considered for that reason

alone, if for no other, that his results did not carry the convic-

tion the distinguished position of the experimenter might have

led them to anticipate.

They therefore designed a method and an apparatus for carry-

ing it out, by means of which they could measure the difference

of potentials, in volts, at each separate contact of dissimilar 'sub-

stances in the ordinary galvanic cells, from which they could

ascertain whether the algebraical sum of all the contact differences

of potential was, or was not, equal to the electromotive force of

the particular cell in question. From the results they obtained,

and which are given in Papers Nos. I. and II., Proc. Roy. Soc,

No. 186, 1878, they concluded within the limits of their experi-

ments that if AB, BC, CD, &c., were the contact differences of

potential measured separately of the substances A in contact with

B, and neither in contact with any other conductor, B in contact

with C, &c., then, any one or more of the substances being solid

or liquid, if any number A, B, C A' were joined together,

and the electromotive force of the combination AK, measured,

the following equation was found true :

—

AK = AB-l-BC-fCD-f -J-JK,

which proved that each surface of separation produced its effect

independently of any other.

Their method, by which any single contact
J
difference of

potentials was measured, was as follows :—Let 3 and 4 be two

insulated gilt brass plates connected with the electrodes of a deli-

cate quadrant electrometer. Let I under 3, and 2 under 4 be

the surfaces whose contact difference of potential is to be mea-

sured ; 3 and 4 are first connected together and then insulated,

but remain connected with their respective electrometer quadrants.

Now I and 2 are made to change places with one another, 1

being now under 4 and 2 under 3, then the deflection of the

electrometer needle will give a measure of the difference of

potentials between I and 2.

The apparatus employed by the authors in the present investi-

gation is then explained in detail, and it is shown how, by im-

proving on their earlier form, they have removed a difficulty

which formerly existed, and which prevented their previously ex-

perimenting on pairs of substances having very different weights,

such as a vessel of mercury and a sheet of metal.

The authors explain that the results they have obtained in this

investigation have divided themselves into three groups :

—
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1. The contact difference of potentials of metals and liquid*

at the same temperature.

2. The contact difference of potentials of metals and liquids

when one of the substances is at a different temperature from the

other in contact with it—for example, mercury at 20° C. in contact

with mercury at 40° C.

3. The contact difference of potentials of carbon and platinum

w ith water, and with weak and with strong sulphuric acid.

They mention, however, that they give only the results under

head No. i in the present communication, reserving those they

have obtained under heads Nos. 2 and 3 for a future occasion.

Then follow arranged in the order in which they were obtained

from January to May, 1878, some 150 results of experiments

(each result given being on the average the mean of ten observa-

tions), representing the contact differences of potential of nine

solids and twenty-one liquids. The authors explain that many
of the results they obtained are not mentioned in the paper,

ha^dng been rejected on accoimt of inaccuracies arising from the

great delicacy of the experiments. These remarks especially

apply to the authors' attempts to measure the contact difference

of potentials between a hquid and a paste—for example, mercury

and mercurous >ulphate paste, great difficulty being introduced

by the extremely thin layer of water on the surface of the paste

acting inductively instead of the paste itself. They mention

that this difficulty is a very good example of the inaccvu-acies that

must have been introduced by former experimenters using a

moist blotting-paper surface instead of the surface of the liquid

itself.

A lai^e number of discordant results were obtained in March,

1S78, and their explanation led to the interesting result that the

jparent contact difference of potentials between a metal and
jercury, as measured inductively, varied much with small addi-

tions of temperature. The investigation of this apparent change
of contact difference of potentials with temperature led to a con-

-deration of the contact difference of temperature of mercury
ith air, since, of course, in all these inductive experiments two

air contacts are included in the result.

It has usually been thought that the differences of potential of

liquids in contact with one another were so small as to be almost

inappreciable in comparison with the differences of potential of

metals in contact ; but the authors have ascertained, among
other results, that strong stilphuric acid in contact with distilled

water, solutions of alum, copper sulphate, and zinc sulphate, has

a measured difference of potentials of 1*3 to \"J volts, or an
electromotive force more than twice as high as that of zinc and
copper in contact. And hence the great importance of an appa-

ratus that can directly measture the difference of potentials of two
liquids in contact.

Zoological Society, March 18.—Prof. St. George Mivart,

F.R.S., vice-president, in the chair.—The Secretary called the

attention of the meeting to the herd of Japanese Deer {Cerxms

sika) in the park of Viscount Powerscourt, at Powerscourt, in

Ireland, now about eighty in number, and gave an account of

their introduction and history, from particulars supplied to him
by Lord Powerscourt.—A commimication was read from Dr. G.
Hartlaub, containing the description of a new species of Bam
Owl, from the island of Viti-Ievu, which he proposed .to call

Strix ouitaleti.—Mr. Edward R. Alston read a paper on female

deer \\ith antlers, showing that these weapons are not unfre-

quently abnormally developed in fertile females of certain species

of Capreolis and Cariacus, and giving reasons for believing that

in the ancestral forms of deer they were probably common to

both >exes.—Mr. Sclater made remarks on some of the rarer

parrot- living in the Society's Gardens. The whole series of this

group in the Society's collection was stated to consist of 170
individuals belonging to ninety-eight species.—A communication
was read from Prof. Garrod, F.R.S., containing notes on the
visceral anatomy of the Tupaia of Burmah ( Tupaia belangeri).

The caecum coli in this animal was stated to be small, whilst in

a specimen of T. tana it was ascertained to be wholly wanting.
—A second communication from Prof. Garrod contained notes
on the anatomy of Helictis subaurantiaca, in the course of which
he showed that the hippocampal gyrus of the brain is partly
superficial in this animal, which is not the ca=e in any other
carnivorous animal yet recorded.

' Linnean Society, March 20.—William Carruthers, F.R.S.,
vice-president, in the chair.—The Rev. G. E. Commesford
Casey was elected a Fellow of the Society.—A paper by Mr.
Fred. Smith, on new aculeate hymenoptera from the Sandwich
Islands, collected by the Rev. T. Blackburn, was read. Th^

author states the general aspect of the series is certainly North
American, with mixture of a few South American forms. The ants

are most diverse in character, some being cosmopolitan in range.

The house ant of Madeira is common, and the little European
ant (Ponera contracia) unexpectedly turns up here.—Some ob-

servations on the reproduction of ferns, by Mr, T. R. Sim, were
also read by the Secretary in the absence of the author. Among
the great collection of living ferns at Kew a marked feature is

the large number of species that r^ularly bear adventitious buds.

Of a thousand species there grown barely fifty are ever found
without buds, and some forms produce them regularly, though
the normal forms do not. The above number seems very high
when compared with Phanerogams, where adventitious buds,

with some few exceptioas, may be said never to be normal.

Among viviparous ferns the contrary obtains, and the buds are

always on the same part of the plant in all the individuals of a

species. Polystichum angtUare, for example, bears a bud on the

rachis in the axil of almost every pinna on the lower part of the

frond, in some all up the rachis. Some Aspleniums produce
them on the veins of the upper surface of frond, but never
directly through from a sorus. Great variety in position, how-
ever, is manifested in different genera and species where budding
occurs, various examples of which the author gives. Where
buds become detached, considerable difference obtains as to size

and stage of separation, whereof many instances are pointed out

ind other curious instances of deviations related by the author.

In commenting on the subject. Sir J. D. Hooker stated his

belief that ferns at Kew were more bulbiferous than in their

natural state, possibly from more constant nutrition and warmth.
—The fifth contribution to the ornithology of New Guinea,
namely, recent collections from the neighbourhood of Port
Moresby, was read by the author, Mr. R. Bowdler Sharpe, The
interesting series dwelt on were obtained by Mr, Kendal Broad-
bent, and usefully compare with those got by Signor Albcrtis from

1
the Fly River, A parrot of the genus Aprosmictus closely

i resembles one from the Fly River, but nevertheless is specifically

!
distinct, offering thus a parallel case to the crowned pigeons,

' Gonra albertisi, inhabiting Port Moresby, and G. sclaUri, the

;
Fly River, At present the affinities of the South-Eastem species

'; seem to be with those of Australia, a few to those of the Am
I

Islands,—Mr, W. T, Thiselton Dyer exhibited Hdichrysum

\
vestitum, a perennial everlasting, from the Cape of Good Hope.

I

Anthropological Institute, March 11.—Mr, E, Burnett
: Tylor, D,C.L., F.R.S., president, in the chair.—The president

read a paper entitled " The Geographical Distribution of

Games," in which attention was called to the games of Polynesia

and America as proNing that a drift of civilisation from Asia
reached these regions before they were known to Eiu-opeans.

The draughts played in the Sandwich Islands and New Zealand
were not our modern game, but apparently some variety related

to the ancient classical game (w hich is alive in Egypt to this

day). It may have reached the South Sea Islands from Eastern
Asia, together with kite-flying, at which they were experts, and
which they perhaps had before the comparatively modem time

when it reached England.

Royal Microscopical Society, March 12,—Dr. Beale,

F,R,S,, president, in the chair,—The following papers were
read :—Contribution to the knowledge of the British Oribatidae,

by A, D, Michael, F.R,M.S.—The development and retrogres-

sion of fat cells, by G. and F. E. Hoggan.—Microscope with
swinging sub-stage and improved motions, by J. Beck, F,R,M,S.
—The use of osmic acid in microscopical preparations, by T. J,
Parker, F.R.M. S.—Other papers by Prof. Keith, Mr. Tolles, and
Mr. Crisp were taken as read, or postponed in consequence of

I want of time.—The new ^^ oil immersion objective by Zeiss was
I
exhibited, with remarks by Prof. Abbe on the Stephenson

I

homogeneous immersion system.—A large number of objects

I

were exhibited illustrative of the papers read and otherwise,

j
together with microscopes and apparatus by Mr. Crisp.—Lord
Justice Bramwell and six other gentlemen were elected Fellows.

Photographic Society, March 11.—James Glashier, F.R.S.,

in the chair.—Papers were read : On coloured glass suitable for

the developing-room, and on the employment of quinine as a

substitute, by Capt. Abney, R,E., F,R,S., who, in illustration

of his paper, exhibited photographs of the solar spectrvmi taken

through various stained glasses, and stated that a combination

of cobalt and stained red glasses secures immunity from the

actinic action of light, and that collodion-films on both sides of

a glass, stained with either magenta, aurine, or cfarysoidine^
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practically ai-e also non-actinic. Quinine, he found, cuts off

the ultra-violet rays, and no others.—Mr. C. Bennett, on the

.relatine emulsion process, enforced the fact that the extreme

sensitiveness of his process was produced by the long time he

allowed the gelatine and salts to emulsify or ripen before elimin-

atin<^ the bromide and silver not taken up.—Mr. W. Wain-

wri-^lit, jun., note on Bennett's gelatine emulsion process ; also,

Mr.''Howard Grubb exhibited some new forms of stereoscope?,

one* designed to exhibit pictures of a much larger size than

ordinary.

Institution of Civil Engineers, March ii.—Mr. Bateman,

president, in the chair.—The paper read was on movable

bridges, by Mr. James Price, M. Inst. C.E.

Paris

Academy of Sciences, March 17.—M. Daubreein the chair.

The following papers were read :—On an electric burner and

blowpipe, by M. Jamin. Two carbons are supported vertically

abreast, hinged below, and drawn together at the top by a spring.

A current is sent up one (a), down the other (b), then round a

rectangular circuit inclosing the two, and passing first round A
;

by current attraction the carbons are drawn apart, and the arc

appears at the top and descends gradually, consuming one or

both carbons. When the action of the rectangle is sufficient, the

arc driven beyond the points is like a gas flame, and M. Jamin

receives it on a piece of lime, magnesium, or zirconium, getting

intense li<^ht. It is also so hot as to fuse the lime, and the author

recommends it as a blowpipe to chemists and physicists.—On a

meteorite belonging to the group of eukrites, which fell on July 14,

1S45, in the Commune of Teilleul (Manche), by M. Failli.—

M. Larrey communicated a letter from M. Tholozan, Persia, on

the plague, which he shows to have sprung up and died out in

certain localities in the absence of restrictive measures. The
French Government have sent Dr. Zuber to Astrakhan to study

the disease.—On a new type of anomalous stems, by M. Cornu.

This relates to supplementary cortical ligneous bo .ies anasto-

mosed together, in c&vts.ivi Sei?iperviz'um 2.\\d Crassu^a ; their rdle

seems to be to strengthen the fragile stems when they have to

bear a large inflorescence.—On the amyloid granules of the yolk

of eggs, by M. Dareste. He urges reasons for thinking the

granules starch, and not lethicine (as has been affirmed). They
are difficult to study.—On the correspondence between Chladni's

acoustic figures and liquid systems produced on vibrating circular

plates, by M. Decharme. It was stated that the Italian Society

of Natural Sciences had formed a service of antiphylloxeric

vedettes, to survey vineyai-ds, and i-eport the first suspicions of

the disease.—On a new catadioptric telescope, by MM. Paul and
Prosper Henry. The tube of a reflecting telescope is hermetically

sealed by means of a thin crown glass lens of the same size as the

mirror, very slightly concave, and not detracting from the optical

power of the instrument. The instrument has given remarkable

results.—Demonstration of the convergence of a double series

met with by Lame in his researches in mathematical physics, by
M. Escary.—On the integration of a differential equation, by M.
Halphen.—On the determination of the imaginary roots of alge

braic equations (concluded), by M. Farcas.—On a system of

light signals permitting the determination of differences of longi-

tude between different stations not connected electrically, of a

triangulation of parallel or meridian, by M. Liais. This system

has been adopted in Brazil. M. Liais shows the advantage of

making rhythmic signals commanded by a clock, and received at

the other station by a chronographic inscription. In this way
there is no variable personal equation to be concerned about.

The point is to make a screen, with aperture, beat seconds {e.g.,

by a clock commanding an electro-magnet) so as to give an in-

stantaneous appearance of li^^ht each second. The receiving-

station may either register with a chronograph or (better) compare
directly the clocks of the two stations by the method of coincid-

ences ; a screen, with apertm-e, passing before the objective of

the telescope, and the light seen only when the two clocks are

in coincidence.—On the distribution of heat on the sun's sur-

face; results of the first series of observations at the Impel ial

Observatory of Rio de Janeiro, by MM. Cruls and Caille.

These researches fully confirm the results got by Secchi, though

there are some differences as to absolute value of radiations.

The absolute radiation of the whole disk was estimated at -^^,

the absorption, ^Vu-—Determination of the approximate value

of a coefficient relative to the viscosity of water, by M. Geoffroy.

—New experiments on telephones without a diaphragm, by M
Ader. He gets better results than with an ordinary telephone

from a thin piece of wire (with small helix round it) fixed at one

end in a wooden board (a microphonic speaker being used),

better if the two ends are in contact with metallic masses. Voice

is reproduced, too, from a mere bobbin without core, if the

windings are very free. He supports M. du Moncel's view that

the sounds in the telephone are from contractions and elongations

of the magnetic rod.—M. Du Moncel described some observa-

tions in the same sense.—M. Resis presented a note on a hydro-

electric telephone, in which the variations in intensity of the

current are reproduced by variations in resistance of a liquid

column, which serves a^ receiver (without any electro-magnetic

organ).—On new combinations of hydrochloric acid with am*
monia, by M. Troost. The two specified are the tctra and
hepta-ammoniacal chlorhydrates.—Combinations of phosphu-

retted hydrogen with cuprous chloride, and its determination in

gaseous mixtures, by M. Ribau.—On the crystalline form of

combinations of stannmethyls and their homologues, by M.
Hiertdahl.—On a new process of treatment, by the dry way, of

iron and copper pyrites, by M. Simonin. This relates to Mr.

Holloway's method.—On the state in which precious metals are

found in some of their combinations ; ores, rocks, products of

art, by MM. Cumenge and Fuchs.—On the constitution of coal,

by M. Guignet. He treated powdered coal with phenol, nitric

acid, &c. With the latter he obtained, inter alia, trinitrorcsor-

cine (oyxpicric acid), probably from resinous or waxy matters re-

tained in the coal. No resorcine was found.—On alcoholic

fermentation, by MM. Schutzenberger and Destrem. Yeast

prevented from developing and multiplying still retains its

power of decomposing sugar ; and yeast acting on sugar

deassimilates more nitrogen than that kept in presence of

water, but without sugar and oxygen.—On the determination

of glucose in the blood, by M. Cazeneuve. He criticises

Bernard's method (by cupropotassic liquor) as inexact, and

thinks the study of glyccemia should be taken up again when
a more precise method is acquired.—On the derivatives of nor-

mal methyloxybutyric ac d, by M. Duvillier.—Analysis of some
fodders, and observations on damage done to Italian beans by

weevils, by M. Grosjean.—Comparative evolution of the male

and female genital glands in the embryos of mammalia, by M.
Rouget.—On the non-excitability of the grey cortical substance

of the brain, by M. Couty.—Note on the history of peduncular

expansions, by M. Bitot.—On the nature of the albumen of

hydrocele, by M. Bechamp.—Experimental researches on a

leptothrix found during life in the blood of a woman attacked

with gi-ave puerperal fever, by M. Feltz.—On the modifications

of the physical properties of starch, by M. Musculus.—On fer-

ruginous particles observed in dust brought by a blast of sirocco

to various parts of Italy, by M. Tacchini. This was in Feb-

ruary. He thinks the phenomenon of so-called meteoric spherales

must in many cases be attributed to this phenomenon.—Morpho-

logy of the dental follicle in vertebrates, by MM. Legros and

Magitot.—Pathogeny and treatment of intermittent convergent

strabism, without operation, by use of mydriatics and myosics,

in children, by M. Boucheron.
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COLOUR IN NATURE
The Colour Sense: its Origin and Devtloptnent. An
Essay in Comparative Psychology. By Grant Allen,

B.A. (London : Triibner and Co., 1879.)

THIS interesting and suggestive work deals with the

whole question of colour in nature, and more espe-

cially with its manifestations in the organic world and

the complex colour reactions between plants and animals.

It traces the origin of the colour sense in insects to their

visits to primeval flowers in order to feed upon the pollen,

and in birds to their seeking for fruits, whose seeds they

dispersed and whose colours were developed to attract

them. It thus attempts to show that the very existence

of most of the brilliant colours of the organic world is due

to the influence of the colour sense in animals. The

author adopts, with some reservations, Mr. Darwin's

theory of sexual selection to account for the colours of

most animals, and he endeavours to show that only those

groups display beautiful colours in which a taste for

colour has been aroused by the influence of flowers, fruits,

or brilliant insects, their habitual food. AU these subjects

are treated in a very thorough manner, with a wealth of

illustration, a clearness of style, and a cogency of reason-

ing, which make up a most attractive volume ; and though

we may not agree with all the author' s conclusions, and

may even doubt the accuracy of some of his facts, we

cannot but admit that he has placed the whole subject

before us in a way that must engage the attention both of

the man of science and the general reader. We will now
proceed to give an outline of the whole work, dwelling

here and there on the more interesting points, and

especially on those where we venture to differ from the

conclusions arrived at.

After an introductory chapter, the contents of which

are above indicated, an excellent account is given of the

nature of light, and of those peculiarities of the aether-

waves which produce in us the sensations of light and

colour. The third chapter deals with the organ of vision,

giving an account of its earliest appearance and progres-

sive complexity in the animal kingdom, and of the struc-

ture of the eyes of the higher animals, and the relation of

their parts to the perception of light and of differences of

colour. One of the most important facts here brought

out is, that the complex mechanism required to produce

vision has been several times independently evolved

—

the eye of the bee, of the cuttle-fish, and of the eagle have

each apparently been separately developed from unlike

'emote sightless ancestors.

The next chapter is a long and very interesting one, on

'Insects and Flowers." It deals with the origin and

development of these two classes of organisms and their

actions and reactions on each other. It is full of interest-

ing facts ; and the discussion of the mode of origin of the

colours of flowers by a reference to the conditions under

which colour appears normally in living plants is espe-

cklly instructive ; the generalisation being arrived at that

tltt leaves which create or store up energy for the plant

are green, while whenever leaves lose this function and

become expenders of energy they lose the green tint and

Vol. XIX.—No. 492

acquire various other colours
;

growing shoots, young

leaves, buds, stamens and stigmas, and their protecting

scales, are almost always variously coloured. The rudi-

ments of colour being thus always ready in the floral

organs, it is not surprising that flowers have been sepa-

rately developed in monocotyledons and dicotyledons,

and also probably many times over in each of these

divisions.

In this part of his work the author exhibits his tendency

to trust far too much to negative evidence, especially to

that afforded by geolog}'. He speaks of the carboniferous

epoch as presenting a green jungle of ferns and club-moss,

" in which there is no trace of bee or moth or joyous

butterfly;" while "scarlet berry and crimson blossom,

gorgeous bird, and painted insect were aU equally absent

from the unvaried panorama of green overhead and brown

beneath." As the flora preserved to us in the coal-

measures was almost certainly that of swamps only, we
cannot possibly tell what existed on the uplands and

mountains of that period. The enormous differentia-

tion of flowering plants, and the comparatively little

change they seem to have undergone during the whole

tertiary period would lead to the inference that they

may have already existed in some variety during the car-

boniferous epoch ; while the actual discovery of a butterfly

in the lower oolite, and of a well preserved wing of what

appears to be a large moth in the carboniferous shales of

Belgium,^ renders it quite possible that coloured flowers

and gay butterflies were then in existence. The state-

ments as to the time when the different orders of insects

first came into being (quoted at p. 68) are quite worthless

when we consider how rare must be the conditions lead-

ing to the preservation of winged insects, and they are

already contradicted by well-known palaeontological facts.

Another statement that seems equally open to doubt is,

that even in early tertiary times there were no orchids

(p. 97), a statement founded on the generalisation that

entomophilous monocotyledons are later productions than

entomophUous dicotyledons, because the perianth of the

former is usually less specialised. But surely in orchids

the perianth is more highly specialised than in any exist-

ing flowers whatever ; and if we take into account the

world-wide distribution of these plants, their immense

richness in genera and species, and their wonderful com-

plexity of structure, we must consider them as among the

most ancient instead of the most recent of flowers. They

are also exceptions to the general rule of the size of the

flower being in inverse proportion to its special adapta-

tion to insect fertilisation ; of which the large but simple

lilies and tulips as contrasted with the small but complex

labiates, are quoted as examples.

The next chapter, on the colour sense in insects, sets

forth both the direct and the indirect evidence on this

question; such as Sir John Lubbock's experiments on

bees and wasps, the mimicking insects which deceive

other insects, the clear relation of coloured flowers to the

visits of insects, the fact of insects often visiting hundreds

of the same species of flower in succession, &c. This

chapter concludes with a striking picture of the vast

effect which has been produced on the appearance of

external nature by insect agency, " which has turned the

' Breyeria hcrinensis, "Annales de la Sodettf Entcmologiqiie de Be!-

gique," t. xviii. PI. v. (Photograph).
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whole surface of the earth into a boundless flower-

garden," supplying insects from year to year with pollen

or honey, and itself gaining in return a renewal of life by

means of the baits that it offers for their allurement.

" If," adds Mr. Allen, " any man can seriously doubt that

these changes are really due to a colour sense in the little

creatures which live upon the beautiful flowers ; if he can

imagine that the plant has produced its gorgeous petals

for no other purpose than that of suicidal wastefulness
;

that the Mantis has grown into the perfect semblance of

a leaf from pure wanton causeless mimicry ; that thf^

lurid red of fly-fertihsed blossoms bears its likeness to the

mangled flesh of animals by a simple freak of creative

power ; then the whole science and philosophy of the last

hundred years have been thrown away upon him, and he

may return at leisure to the blind and hopeless chance of

the eighteenth century atheists."

The relation of birds and mammals to fruits is next dis-

cussed, and this is shown to be in many respects parallel to

that of insects and flowers, only those fruits being conspicu-

ously coloured which are edible, and the dispersal of whose

seeds is effected by the birds or other animals which eat

them. The whole of this subject is very well treated,

but the evidence that fruits in general have been modified

both in edibility and attractiveness in relation to the

animals which feed upon them, is by no means so clear

as in the case of flowers. With regard to small and hard-

seeded, fruits, such as our strawberries, currants, and

raspberries, our hips and haws, our yews and cranberries,

this is no doubt the case, since they are carried away by

birds and vegetate after passing through their bodies. It

is also the case with such fruits as the nutmeg, whose

bulky seeds pass undigested through the stomachs of the

great fruit pigeons, but whether the same rule applies to

most of the larger fruits may be doubted except when
they have hard, stony seed-coverings, as in the case of

plums and apricots, which evidently protect the seeds

from being eaten, or, if eaten, from being digested. But

the majority of the larger fruits are eaten by mammals,

and it is doubtful whether their seeds can survive the

process. Such are oranges and shaddocks, and gourds of

various kinds, while many large bright-coloured fruits of

the tropics do not seem to be eaten at all. Many of these

are very round and smooth, and may get dispersed by

mere rolling down hill, as occurred with the mango in

Jamaica,^ or by being accidentally disturbed by the feet

of animals. It is to be observed, too, that the fruits of

trees are usually so abundant that, if eatable, there is no

danger of their not being eaten even if uncoloured, as in

the case of our acorns, beech-nuts, and chestnuts. An
immense number of the tropical fruits eaten by monkeys

and parrots are not coloured, and the half-developed seeds

are often alone eaten ; while in others, as the jack-fruit,

bread-fruit, and durian, the large seeds are as eatable as

the pulpy mass, and the edible nature of the fruit must be

injurious rather than otherwise as leading to the destruc-

tion of seeds. This need be no difficulty when we con-

sider that with forest trees, which live for several centuries,

there is only vacant space for young trees at long intervals,

and thus no rigid selection of seeds takes place tending to

secure them from being destroyed as food for animals.

' See Sir Joseph Hooker's lecture at the Royal Institution on "The Dis-

tribution of the North Aiaerican Fljra."

On account of the fondness of most birds and other

animals for the very same fruits which we like best, Mr.
Allen maintains the general community of taste in all

animals. I have, however, usually found monkeys eating

fruits which were very disagreeable to me, and the theory

is hardly consistent with the fact that many nauseous

fruits are bright-coloured. Thus the Citrullns colocynthus

of Palestine has a beautiful fruit of the size and colour of

an orange, but, according to Canon Tristram, " nauseous

beyond description to the taste,"—while the Solatium

sanction, gQntraWy called the " Dead Sea apple," is almost

equally disagreeable, but is of a brilliant red colour. Now
if these fruits are eaten by any animals their taste must

be very different from ours, while if they are not, these

fruits have become strikingly attractive from other causes

than to induce animals to eat and disperse them. This

latter view is supported by another fruit, also found in

Palestine, the Calotropis procera, which is as large as an

apple and bright yellow, but is full of thin flat seeds winged

with exquisitely fine silky filaments. Here, then, the

seeds having special powers of dispersal by the wind do
not need the aid of animals, yet the fruit is most attrac-

tively coloured. This is one of the Apocynaceas, which

are usually poisonous, and I have observed brilliantly

coloured fruits of the same order in the tropics, but some
of these are known to be eatable. Taking into considera-

tion all the facts, it seems probable that attractive fruits

are more abundant among the smaller trees and shrubs

of temperate lands than in the forests of the tropics, and
that their colours are largely due to those adventitious

causes which our author has himself so well elucidated.

When their distribution has been aided by birds their

colours, their edibility, and the non-digestibility of their

seeds would all be increased by natural selection. The
dry fruits of herbaceous plants, in which the struggle for

existence is probably more severe, have no doubt often

been prevented from acquiring bright colours by natural

selection in order to protect their seeds, just as so many-

insects and birds have acquired brown or green protec-

tive tints.

A curious point in relation to this question, and one

that has not been noticed by our author, is the very dif-

ferent characteristic colours of fruits and flowers. I have

tabulated the colours of these, under four heads, taken

from two books of manageable size—Hooker's " British

Flora" and Mongredien's ''Trees and Shrubs for English

Plantations." The colours of the two classes I find to

be as follows, dividing the purples between the red and

blue to the best of my judgment, and taking black among
fruits as corresponding to blue in flowers.

Flowers.

British Flora ...

Trees and Shrubs
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conclude, either that there is not a community of taste in

colour between insects and birds, or, that what may be

termed the normal colours of both have been more or

less intensified and utilised by natural selection in order

to attract insects and birds respectively.

The next chapter, on the colour-sense in vertebrates,

clearly establishes the fact of the possession of this sense

by all vertebrate animals, but more especially by birds

and reptiles. The evidence of such a sense in mam-
malia generally is very scanty, though it undoubtedly

exists in monkeys ; while there are good reasons for be-

lieving that it is more acute in birds than even in our-

selves. Birds on the whole need to perceive colour more
than any other animals, both because the insects and

fruits and buds on which so many of them feed are small

variously-coloured objects, and because from their habits

they require to see and recognise these objects from a

considerable distance. It is therefore a remarkable con-

firmation of the modern theory—that the cones of the re-

tina are colour organs while the rods are only light

organs, that in birds the cones are three times as numerous
as the rods, while in mammals they are less numerous.

Nocturnal birds, such as owls, however, have very few

cones, while nocturnal mammals have none. The macula
lutea, a central yellow spot consisting largely of cones, is

found in man and monkeys only, while it exists in all

diurnal birds, and these in addition have their cones fur-

nished with variously-coloured globules, which are sup-

posed to give a still more perfect perception of colour.

The eye of the chameleon is as perfect as that of a bird,

and this accords with its capacity of colour change, and
the extreme accuracy with which it detects and captures

insects. Mammals, on the other hand, even the insec-

tivorous and frugivorous kinds, have very little occasion

for a refined colour sense, since the great mass of creeping

insects are of obscure colours, while the squirrels and
allies feed on brown nuts rather than on coloured fruits.

The evidence seems to show, therefore, that a tolerably

perfect colour-sense has only been attained, among mam-
malia, in the monkeys and man, while even in these it is

probably very inferior to that of birds. It seems probable,

therefore, that the prevalence of colour-blindness is really

an indication of the colour sense in man having been a
comparatively recent development, instead of being, as

Mr. Allen thinks, a disease of civilisation. An acute colour

sense is certainly not of the first importance to savages; and
though our author has adduced valuable evidence that

most savages distinguish colours just as well as we do, it

is very important to ascertain whether colour-blindness

exists among uncivilised peoples to a greater or a le.ss ex-
tent than among Europeans.

The next chapter, on the direct action of the colour
sense upon the animal integuments, deals with the theory
of sexual selection as advanced by Mr Darwin, and
endeavours to support it by a variety of general considera-
tions. Many of these arguments are very weak, and are
often founded on insufficient or erroneous facts, some of
which I shall endeavour to point out. The great aim of
this chapter is to prove that the colours of animals are

I intimately associated with the colours of the objects they
I
feed upon. Butterflies and moths being the most beauti-
hilly coloured of all insects and feeding on flowers, is

held to be the first great fact in support of this view ; and

this is backed up by the remark that "the colours of

caterpillars are mostly protective, being due to natural

selection alone, while those of butterflies are mostly

attractive, being largely due to sexual selection." To
this we must altogether demur, as slurring over what is

really a stupendous difficulty in the way of the theory.

So far from the colours of caterpillars being "mostly

protective" every entomologist knows that a large num-
ber of caterpillars in every part of the world are con-

spicuously coloured, and what is more to the point that

their colours are as brilliant and varied as those of butter-

flies themselves, if we take into account the nature of

their integument, the small amount of surface, and the

uniform cylindrical form of their bodies. The caterpillar

of Papilio dissimilis, for instance, on a bluish green

ground has a series of broad irregular longitudinal bands

of the richest orange yellow, and between these there are

a number of round red spots ; while those of many of the

Euplaeas are adorned with exquisite pink and yellow

markings, and with a nimiber of long fleshy processes of

equally brilliant colours. Owing to caterpillars being so

difficult to preserve, and being rarely collected and
figured in their native countries, comparatively few of

them are known, but it is certain that they often exhibit

the most brilliant hues and the most exquisite patterns

;

and as they may be said to feed invariably on green

leaves, while sexual selection cannot afiect them, the

natural inference is that the same general laws which

produce colour in them are quite sufficient for the pro-

duction of even more varied hues in the perfect insects,

whose expanded wing surfaces, ever varying in size, form,

and neuration, offer a field so much better fitted for its

development.

In beetles the appearance of colour is also attempted to

be correlated with their flower-haunting habits by means
of equally doubtful facts. The magnificent Buprestidas

and Longicorns are, as far as my experience goes, almost

wholly wood-feeders, frequenting the bark of dead trees,

and very rarely found on flowers ; the Cleridae and
Silphidae feeding on dead animal matter, are often bril-

liantly coloured ; and generally in beetles, the absence of

coloiur may be traced to the need of concealment and
protection, whUe whenever a special mode of protection

exists, whether by nauseous secretions, hard integuments,

rapid flight, or facilities for concealment, then colour

appears in infinitely various phases ; and this law gener-

ally prevails throughout the whole insect-world. In his

argument in favour of bright hues being attractive to the

opposite sexes of insects, Mr. Allen seems always to

forget that it is the male that is attracted to the female, and
not vice versd; and when he says (p. 158) that he "can-
not see why Mr. Wallace, who allows the attractive nature

of colouring in flowers, should deny its attractive nature

in the question of sex," I reply, that in flowers colour

enables the insect to recognise the species, but no one

has ever asserted that insects improve and alter the

colour of flowers by their preference for certain varieties

of colour irrespective of the honey or pollen produced
j

and in like manner I maintain that the colour of an insect

is a guide to easy recognition by its mate, but that there

is not one single particle of evidence to show that minute

differences in the colour of the same species are observed

by insects, still less that such differences are so important
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to them as to lead to the rejection of a healthy and well-

organised mate
;

yet unless this is the case, the whole

theory of sexual selection falls to the ground.

Again, the general connection between coloured flowers

and coloured insects is by no means so general and
constant as Mr. Allen supposes. Perhaps the richest

displays of gay flowers in the world are to be found in

temperate Australia, in South Africa, and in the South

European Alps, yet in all these countries the butterflies

are very inferior to those of tropical forests, where flowers

are comparatively rare. In the forests of Para, for

instance, gay flowers are very scarce, as noticed by Mr.

Bates as well as by myself, yet the butterflies are endless

in their variety of lovely hues. Of course there are bright

flowers in the tropics, and as travellers notice these when-

ever they see them and also notice the handsome butter-

flies, it is easy to infer, as is here done, that the two
invariably go together. We may also remark that the

s£xual allurement of a peculiar odour given out by special

patches of scales on butterflies' wings has been disco-

vered by Fritz Miiller in the genera Mechanitis, Dircenna,

and Thecla, all very brilliantly coloured groups, a clear

indication that colour is not a sexual allurement, or we
should find it most developed, not in conjunction with,

but in the absence of, the attraction of odour.

We must now pass on to the vertebrates, and we here

find very good evidence adduced of the existence of a

colour-sense in fishes, reptiles, and birds, as we should

expect from the known structure of their eyes ; while in

the case of mammals it is far less decisive. The attempt

to associate the brilliant colours of these animals with

their food and surroundings, acting through sexual selec-

tion, is, however, what we have now to consider ; and
though many alleged facts are adduced in support of it

several of them are as doubtful and inconclusive as in the

case of insects. We shall confine our attention to the

birds, which are the stronghold of the theory, and are so

much more completely known than the less highly-

organised fishes and reptiles. Mr. Allen claims the

parrots as fruit-eaters, but they are really seed-eaters,

their bills being specially formed to crack the shells and
extract and grind up the kernels of nuts and other fruits.

They do not therefore aid in the disposal of seeds, as they

feed on brown nuts or unripe green fruits from which

they extract the seeds, much more frequently than on

coloured ripe fruits. The general green colour of parrots

is undoubtedly protective, and this green colour is lost,

and vivid tints appear just in proportion as, owing to

various conditions, the need of concealment diminishes.

This is especially the case in countries where mammals
are few and a low type of organisation prevails, as in the

Australian region, in Madagascar, and in South America •

while in Africa and Asia, where a higher type of organisa-

tion prevails, the colours of parrots are more sober and
protective. A little further on we find the Australian

honey-suckers noted for their magnificent coloration ; the

fact being that they are decidedly a dull-coloured group

hardly superior to our thrushes, and not equal to our

finches. Yet they are as universally flower-feeders as the

humming-birds themselves ; and the total absence of

brilliant colour from these birds, which are the charac-

teristic family of Australia, and have been developed in

correlation with the brilliant Australian flora, absolutely

negatives the idea of colour in birds being dependent on

the amount of colour in the food and surroundings of cer-

tain groups. Again, the ground-feeding pheasant family

are passed over as containing only one brilliant bird, the

peacock, whereas it abounds in species of the most

gorgeous colour. Such are the Impeyan pheasant of the

Himalayas, whose metalUc plumage is that of a gigantic

sun-bird ; the golden pheasant, the silver pheasant, and
Reeves' pheasant of China, all unsurpassed for gay and

conspicuous colouring ; the glorious crimson and white-

spotted tragopans, the elegant peacock-pheasants, and

the intensely brilliant fire-backed pheasants of the Malay

countries—together composing a group of birds whose

colours are unsurpassed for beauty and splendour, and

thus are directly opposed to the general gloom and absence

of colour in their habitual surroundings.

In treating of mammals we find an equal want of

discrimination in estimating comparative colour and

conspicuousness. The tigers, the zebras, the beautifully

marked antelopes, and the spotted deer and giraffes,

which are really among the most brightly-coloured of all

mammals, are passed over as less beautifully coloure

than the squirrels and monkeys, in order to support th

theory that arboreal mammals feeding on fruits should be

(though unfortunately for the theory they are not) the

most brightly coloured. Monkeys, as a rule, are vei y

dingy brown or black, about one or two per cent, of the

species having patches of bright colour on the bare skin

of various parts of their bodies, while the nut-eating

squirrels as a whole are certainly not superior to the

grazing antelopes. In the summary of facts given a

pages 184 and 185 there are many errors. Scissii'ostrtir

Pagei does not '' belong to a family generally dull," whil

it is itself decidedly dull-coloured ; the " pretty cigana" i

a very plain coloured bird; Santarem, of which it is sai

" the pastures are destitute of flowers, and also of anima

life, with the exception of a few small plain-coloured birds,

is one of the richest localities for flowering shrubs in Sout

America, and one of the few places where I remembe

the conspicuously coloured fruits on many of these shrub

while the butterflies in the adjacent forests are gorgeov.

in the extreme ; and lastly, the "gay-coloured squirrel,"

for which I myself am made responsible, is one of the

dullest of the group, pretty indeed as are all squirrel

owing to its brown and yellowish ringed tail, but in r.

sense whatever "gay," while I certainly say not a wor

about its feeding on "bright-coloured fruits."

Such mistakes as these pervade this portion of th

work, and are made the foundation for repeated argi

ment and illustration ; and they serve to show how in

possible it is even for the most earnest and enthusiast:

student to make a few months' labour suffice for a correc

appreciation of the bearing of the overwhelming mass c

facts presented by the countless species of the animal an

vegetable world. I have marked a number of other pa

sages to which I altogether demur, but many of thei

involve arguments Avhich would extend far beyond tli

limits of an article. For the same reason I can on!

briefly refer to the concluding chapters on the " Color

Sense in Man," in which the theor}' of Mr. Gladstone

and the German philologists is disproved in a mannei

which is absolutely conclusive.

In the summary and recapitulation we find all the fact
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and arguments we have referred to marshalled in an im-

posing array, and finally summed up in the following

condensed formula :

—

" Insects produce flowers. Flowers produce the colour-

, sense in insects. The colour-sense produces a taste for

colour. The taste for colour produces butterflies and

brilliant beetles. Birds and mammals produce fruits.

Fruits produce a taste for colour in birds and mammals.
The taste for colour produces the external hues of hum-
ming-birds, parrots, and monkeys. Man's frugivorous

ancestry produces in him a similar taste ; and that taste

produces the final result of human chromatic arts/'

Although I totally differ from Mr. Allen's conclusions

as to the production of the varied colours of the animal

world, I must express the extreme pleasure with which I

have read his book, which I most cordially recommend to

all who lo\'e colour, and can enjoy a thoroughly well-

^^Titten volume on a most interesting but difficult subject.

Alfred R. Wallace

GEODESY
Die geoddtischen Hmtptpunkte unci ihre Coordinaten.

Von G. Zachariae. (Berlin : Oppenheim, 1878.)

THE science of geodesy, though far from a popular

one, exercises something like a fascination over its

own devotees. It is not a standstill science ; how to

devise instruments—theodolites, altazimuths—which shall

excel their predecessors ; how to use these instruments

so as to eliminate the sources of possible error they indi-

vidually present ; how, having got the observations, to

eliminate in the use of them, their own errors as far as

possible ; and finally, how, after obtaining final results,

to express the degree of reliance"to be placed on them :

these are all ever-fresh questions, capable, many of them^

of engaging—as one may, for instance, see in the works

of the late Prof. Hansen—considerable mathematical

ability. The work before us is of Danish origin, and it

is clear that the Danish meridian arc and the geodetic

operations connected therewith have been executed in a

thoroughly scientific manner. To thor;e who are employed

in geodetic operations, this treatise will be most welcome.

In an introductory chapter we have the definitions of the

mathematical surface of the earth, expressions for the

radius of cur\^ature and various lines connected with the

spheroid, and remarks on the deviation of the actual

surface from that of a true spheroid. The first section

treats of the method of laying out a triangulation, of the

measurement of angles, and of the measurement of base

lines, together with the calculation of the probable errors

of results. The second section deals with the calculation

of triangles : after giving Legendre' s theorem, the writer

shows how spheroidal triangles may be computed as

spherical, and gives the expressions for the differences

between the angles of a spherical triangle and a spher-

oidal triangle having sides of the same length, with any

position in azimuth. Then the method of calculating a

triangulation by least squares is entered into. The third

section deals with the subsequent expression of the

results in the form of co-ordinates—of the method of

calculating differences of latitude and longitude. Through-

out the work, in all formulae which are approximative,

the nature or order of the terms omitted is expressed by a

neat notation which is very usefiiL The fourth section

I

is devoted to the measurement of heights, and levelling

operations and calculations ; the subject is gone into

thoroughly, including the investigation of the coefficient

of terrestrial refraction and the errors which may accumu-

late from various sources. The last part of the section is

devoted to the consideration of the " Schlussfehler," or

" error of close " in levelling. This error may arise from
mountain attraction, or may exist even without it. We
know that at the surface of the spheroidal earth the equi-

potential surfaces—take any two of them a few hundreds

or thousands of feet apart—are not parallel, but the dis-

tance between them at any point is inversely proportional

to gravity there. If P, Q be two points on the higher of

two equipotential surfaces, p, q, their projections on the

lower, then levelling from / to Q, if we in imagination take

the path,p P,P Q, we have p P^s the height of Q above/y
then continuing the levelling from Q by the path Qq, q p,
to p, it is clear there will be an error in the close of the

levelling of the amount Qq — Pp. Practically, of course,

this is very smalL An error of close of levelling may
occur in working over a mountain ; the attraction of the

mountain deflects the vertical, and too small a height is

the result ; of course if the hiU is sj-mmetrically shaped,

the same amount of error is involved on both sides, and
there would be no discrepancy in results obtained by

levelling over and round or through the hill. But gene-

rally the error on the two sides is not the same. In the

work before us the case is supposed of levelling being

carried over a mountain-chain of uniform triangular sec-

tion. In the triangular section A £ C, C being the ridge

and A B the base, suppose levelling to be started from A
the foot of one slope, along a level surface through the

mountain, or, which is the same, along a level surface

round it, to B, a point on the same level-surface as A ;

then up the slope from B toC, then down the other slope

from C to the starting-point A. Then the error of close,

or the " Schlussfehler," is a certain multiple of the integral

of the difference between the horizontal component of the

attraction of the hill at any point as P on the slope and

the horizontal component of the attraction at p, which is

the projection of P on the level surface A B, multiplied

by the element of horizontal distance, and taken from A
to B. So that if we do not misunderstand the writer, the

numerical examples of " Schlussfehler," given at p. 290,

are very much too large. In fact the before-mentioned

multiple of the difference of potential at A and B, when

added to the right-hand member of the equation (3) on

the page referred to, very nearly cancels that term.

The fifth and last section of the work treats of the in-

fluence of small alterations of the spheroid of reference

on the reduced triangulation, and of the determination of

the elements of that particular spheroid which is most in

accord with the results of the triangulation under consi-

deration. The formulae throughout the work are very

neatly developed and the typography is admirable.

A. R. C.

OUR BOOK SHELF
A History of the Birds of Ceylon. By Capt. W. Vincent

Legge, R.A. Part I. Imp. 4to. Pp. 1-345- (London :

Published by the Author, 1878.)

The many interesting papers on Ceylonese birds pub-

lished during the last few years by Capt. Legge in the
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Ibis and in the Indian journal Stray Feathers, will

have prepared his readers for an excellent account of the

habits of the birds of that island. The avifauna of Ceylon

did not attract the attention of the naturalist to any great

extent after the year 1854, when Mr. E. L. Layard pub-
lished his valuable notes in the Annals ofNatural History,

and brought to light a number of new and interesting

forms, until in 1872 Mr. E. W. H. Holdsworth presented

to the Zoological Society an excellent memoir, embodying
not only all that was known on the subject, but adding
greatly to our knowledge from the results of his five years'

residence in the island. Ornithologists, however, could

hardly have expected from the published accounts that so

much would remain for Capt. Legge to do in a field often

supposed to be tolerably well exhausted by the labours of

the two naturalists mentioned above, and it is impossible

to speak in too high terms of the volume which our author

has now presented to the public, and which, in our opinion,

is one of the best ornithological works ever yet produced.

Not only does Capt. Legge excel in his descriptions of

the habits of the Ceylonese birds, which he has himself
studied in the jungle during his seven years residence in

Ceylon, devoting his whole leisure time to the pursuit of

ornithology, but on the return of his regiment to England
he at once sets to work to complete the scientific history

of the birds with whose life-history he is already so well

acquainted. The result of the patient labour which he has
devoted to both branches of the subject is apparent on
every page, and from the peculiar relations of the avi-

fauna of Ceylon this task has been by no means an easy

one. Possessing only a limited number of peculiar forms,

the birds of Ceylon indicate affinities on the one hand
to those of Southern India, and on the other to those of

the Malayan Peninsula, while in the higher ranges a de-

cided Himalayan element crops up. Sometimes the

differences between the forms of birds inhabiting these

regions and Ceylon are found to be of specific import-

ance, but more often the variation does not extend beyond
the recognition of a climatic race or sub-species. Not
one of these difficult questions is shirked by the author,

who diligently compares the subject of every article with

the allied forms of surrounding countries, so that many
of his descriptions amount to monographic revisions of

genera and species of the highest importance to the

student of Indian ornithology.

Commenced originally with the idea of providing a

handbook to the birds of Ceylon, for the use of the

numerous planters and civil servants interested in the

study of birds (and Capt. Legge's work shows that these are

already a goodly company), this production not only fulfils

the author's original purpose, but forms a most valuable

addition to the series of similar works, such as Buller's

"Birds of New Zealand," Dresser's "Birds of Europe,"

&c. We regret to see that the great length of the articles,

which the conscientious researches of the author have
obliged him to write, has already forced him to give to

the one part now published no less than 340 pages, which

was as much as the entire book was expected to occupy.

Involving as this does a serious pecuniary loss, we feel

bound to call attention to the fact, as evidencing the self-

sacrificing enthusiasm with which Capt. Legge regards

his subject, and when we state that the coloured plates,

which give illustrations of every peculiar Ceylonese species,

are in Mr. Keuleman's very best style, we can add nothing

more to recommend the work to the attention of the

scientific public. R. Bowdler Sharpe

Sur la Structure et les Modes de Fecondation des Fleurs.

Par L. Errera et G. Gevaert. 1° partie. (Bruxelles,

Mayolez, 1879.)

If the value of a work is to be judged by the extent of the

original research to which it has given birth, then surely

few have been published possessing so high a value as

those of Mr. Darwin. The little volume before us is a

direct outcome of attention directed by Darwin's writings
to the subject of the fertilisation of flowers. Without
pretending to any novel discovery, it gives a clear and
succinct rhume of our present state of knowledge of the
subject, the writers themselves confirming Darwin's ob-
servations on some important points. Appended is an
interesting morphological study and comparison of two
species of Pentstcvion, P. hartwegi and gentianoides, of
which the authors consider the latter to be a derivative
from the former. They regard the natural order
Scrophulariaceae as being the offspring of certain forms
belonging to the Solanaceae.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinions exttressed

by his correspondents. Neither can he undertake to return, or

to correspond with the writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

[The Editor urgently requests correspondents to keep their letters as

short as possible. 77u pressure on his space is so great that it

is impossible otherwise to ensure the appearattce even of com-
tnunications containing interesting and novel facts,}

Deltaic Growth

There can be no doubt that there are conditions very favour-

able to the rapid deposition of sediment brought down by the

Irrawaddy, Sittang, and Salween rivers, in the Gulf of Marta-

ban—as a reference to the map will show—but the amount can

hardly be as great as that afforded by the following results,

which, I anticipate, may be of some interest to your readers.

While proceeding northwards towards Rangoon from Penang,

in the s.s, Fitzpatrick, Commander Humphries, I observed,

shortly after we entered, discoloured or muddy water in the open

sea, lat. 15° 15' N. ; the soundings taken were only from fifteen

to bixteen fathoms in places where the Admiralty charts showed
from thirty-two to thirty-foar fathoms, }\ist double, or a difference

of 100 feet.

The chart was based on surveys originally made by Captains

Ross and Crawford, probably thirty years back, and lately issued

in an amended form, supposed to have been '
' corrected to

date." Tat. Doyle
Jordan's Hotel, Rangoon, February 27

Atmospheric Pressure

Dans le No. de la Nature de 6 courant, p. 420, apropos

d'une appreciation des observations meteorologiques de I Hydro-

graphic Office a Pola, on lit le suivant :

—

"The amount of this third maximum is very small, and the

evidence yet adduced is not sufficient to determine whether it is

a real increase of atmospheric pressure or merely an apparent

increase due to undetected instrumental errors."

Nous avons remarque ce maximum secondairedu barometre dans

une recherche sur les variations diurnes de la pression k Lisbonne,

avant de savoir qui M. Ricatscheflf avait fait une memoire sur ce

sujet, et nous pouvons affirmer que le dit maximum n'est dii h.

des erreurs de I'instrument :

—

La recherche que nous avons fait a ete dans une serie de 12

annees d'observations horaires, deduites du barographe (systeme

photographique) et nous avons constate le suivant

:

1. Pas une seule des 12 courbes de la pression atmospherique,

correspondantes aux 12 mois de decembre ou aux 12 mois de

Janvier, a laisse d'exhiber le dit maximum secondaire entre les

13 et 15 lieures.

2. Les valeurs des erreurs probables des pressions moycnnes

dans les heures (13, 14, 15) sont encore inferieures aux erreurs

probables des autres heures du jour,

3. En gronpant les pressions horaires des jours sereins et

calmes des mois de Janvier et de decembre, pendant toute la

serie de 12 annees, le maximum en question est ressorti plus

regulier et beaucoup plus developpe que dans les courbes des

pressions moyennes de les meiiies mois. II me semble done

demontre I'existence de ce maximu u secondaire, tres difficue a

expliquer, et que rendra plus obscure I'explication de la double

oscillation diurne du barometre. JOAO Capello

Observatorio do Infante D. Luiz, Lisbonne, 14 mars
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On the Pupation of the Nymphalidae

In Nature, vol. xvi. p. 502, I called attention to some ob-

servations and experiments of mine on the pupation of several

species of Nymphalida: and Pieridce, the results of which were :

(l) That, in the species referred to, a connection (larvo-pupal

ligament) exists between the larva-skin and the chrysalis which

is the sole support of the suspensus chrysalis during the final

process of pupation, namely, during the extraction of its tail

from the larval skin and fastening the anal hooks in the sup-

porting silk ; (2) That this ligament is not confined to the

Suspensi, but exists also in species of the '^Succincti where it has

not the same function to perform ; and (3) That nevertheless, in

these latter cases, when other support is withdrawn by cutting

the girdle before pupation, this ligament is capable, in the ma-
jority of cases, of fulfilling the same office as it does in the

Suspensi.

These views have recently received important confirmation and
extension at the hands of Mr. W. H. Edwards, of West Vir-

ginia. I refer in the first place to a paper of his in the Canadian
Entomologist for December, 1878, which is reprinted in the

Entomological Mo7tthly Magazine for the present month. Here
Mr. Edwards describes the ligament as found by him in Grapta
interrogationis and Danais archippus. In the latter it is black.

Of the former Mr. Edwards writes :
'* When I lifted the flap of

skin entirely clear of the struggling segments, and cut it off a

little below the tail, the bendings and contortions were not inter-

rupted by my interference, nor was the effort to reach the silk in

the least abated. Held firm by the stretched ligament, which
was in plain view, the body rose, and the tail, which had got
well outside the padded skin and was, before complete extrica-

tion, bent backward, now bent forward, and by the upward
swing, was brought exactly to the silk. Several times as I was
lifting, the skin and chrysalis together were dislodged, and fell

into my hand. Then by drawing the skin back the ligament was
exposed, and it was distinctly seen that it was attached to the
chrysalis by the pointed ends of the ridges before mentioned
and that there was no other connection between skin and chrysa-
lis." As regards the second and third points mentioned above,
Mr. Edwards writes to me as follows:—"I experimented on
Papilio ajax and P. asterias, also following your illustration with
Pieris, and was successful in discovering the membrane in both
species. Ajax has the terminal part of the chrysalis remarkably
short, but although I cut the band and let the larva hang, the
chrysalis generally succeeded in reaching the button of silk. So
with Asterias, in which the terminal joint is longer. I have no
doubt all the Papilionidse possess this membrane, and probably
the Satyridse."

We have now the existence of the ligament demonstrated in

three species of Suspensi, viz., V. urtica, G. interregationis, and
D. archippus ; and in three or four Succincti, namely, Pieris
brassica, Papilio ajax, and P. asterias, and probably also in A.
cardatnines ; all of which latter also pupate more or less success-
fully when artificially converted into suspensi by cutting the
loop. To the case of A. cardamines, which, when pupating as
an artificial suspensus, does not remove the tail of the chrysalis
from the pocket of the old larva skin, there is a parallel in

Pyrarga egeria, and perhaps also in Epinephelejanira, in regard
to the former of which Mr. Newman states {"British Butter-
flies," p. 85):—"The skin of the caterpillar alw^ays remains
attached to the anal extremity [of the chrysalis], even after the
Ijutterfly has escaped." In reference to Janira he writes {op,

cit., p. 92) :—" Three of my specimens changed to chrysalids,"
&c. ; "in two instances the skin of the caterpillar remained,
enveloping the anal extremity, so that the chrysalis could not be
suspended ; in the third it hung for a time from a blade of grass,
the skin still enveloping the anal extremity, but attached by its

anal hooks to silken threads on the grass."

Mr. Edwards promises further researches during the coming
season, for which he has favourable opportunities in his locality,

and I think we may confidently look for interesting and perhaps
important results. The question of rank in the diurnal lepid-
optera is one that has been much contested (see Wallace's essay
on "The Malayan Papilionidse," &c., "Contributions to the
Theory of Natural Selection," p. 133), and will probably be de-
cided differently, according to the standard of perfection set up

;

but the question of da-ivation is probably more capable of definite
solution, and on this point the suspensory ligament seems well
calculated to afford important guidance. In the meantime more
extensive observations and experiments are wanted, and will no

doubt be afforded by those interested in the subject when their

attention has been once directed to the matter.

Milford, Letterkenny, March 26 J. A. Osborne

Tides at Chepstow

I AM unable to find any certain record of " exceptionally high
tides " at Chepstow. They must be of rarer occurrence than is

commonly supposed. A very high one is mentioned as having
flooded the lowest parts of the town January 29, 1846; and a
very low neap tide is noted in a wharfinger's books, on March
19, 1876. Measurements of these cannot be obtained ; but the
highest known rise of the tide at Chepstow since the erection of
the iron passenger bridge in 18 16, has not exceeded fifty feet;

and probably has never attained such an elevation even with the
conjunction of much fresh water inland, and a stiff S.S.W.
breeze.

Fair proof of the accuracy of this statement is afforded in

the elevation of the railway bridge that spans the Wye about
two miles and a half from its mouth. By the requirements of
the Admiralty, a clear headway of fifty feet had to be left above
the highest known tide. Besides attention to these require-

ments, the contractors had to provide approaches to the roadway
of the bridge, involving, on the Gloucestershire side, a long and
deep cutting through limestone rock, and on the Monmouthshire
side a lofty embankment. A very large outlay of money
depended on the determination of the "highest known tide," for

it regulated the point of suspension for the bridge, and the level

of the approaches. Yet, as may be seen in the official report

appended to these v\otes, forty-fojir feet only were allowed for

the "rise of the tide." The readers of Nature may refer for

a drawing of the bridge, plans, and a detailed report, to the
Illustrated London News of July 24, 1852, to satisfy themselves.

Through the kindness of Mr. Henry Gillam, and of Messrs,
Miller, the lessees of the salmon fisheries in the Severn and in

the Wye, I have received mea^urements of this day's tidal range
in both rivers, taken personally by those gentlemen. Amongst
well-known points I cite the height at Portskewitt landing stage.

New Pa>sage, on the Severn, 39 feet 3 inches ; at Chepstow
railway bridge, 39 feet ; at Chepstow Passenger bridge, about a
quarter of a mile higher up the river, 35 feet.

In the geographical part of Knight's Cyclopredia, article
" Chepstow," the rise of water at Chepstow Bridge at high tide is

given as "fifty feet, being the greatest tidal rise in Europe."
The highest reliable measurements that I have met with for

the tidal rise in the Severn are 47 feet 6 inches, marked on the
Portskewitt landing-stage.

For accidental phenomena affecting the tidal levels, I refer to

the following extract from the Bristol Tide Book ;

—

By a careful comparison of the differences of the predicted and
observed heights of tide at Bristol with the contemporaneous
heights of the barometer, Mr. Bunt found that a depression of
one inch in the mercurial column is accom-panied by an elevation
of fourteen inches, nearly, in the height of the tide. Hence, by
observing the state of the barometer a few hours before high
water, we obtain the following correction of the height predicted
in the tide table :

—

When the barometer j
stands at

Inches.

28 6

29 o

29 4
29 8

30 o
30 4
30 8

Add to the

predicted height

Deduct from the

predicted height

Inches.

( 20

8

3
o
6
II

Our highest tides for 1879 are marked in the table as occurring
Monday, March 10, and Tuesday, April 8. John Yeats
Chepstow, March 24

P.S.—Through the kindness of the four brothers Miller, I am
this morning in possession of measurements of yesterday's tide

in the Severn and Wye, taken, by the request of the firm, at

distant stations. I .nclose one, at Tintem Abbey, taken by
W^m. Bowen, a regular correspondent of the Meteorological De-
partment.

March 25
Tintem Abbey, near Chepstow, March 24

Mr. Alexander Miller
Dear Sir,—As requested, I have taken the height of the flow

of tide this morning and find it 15 feet i inch above present level
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of rLver, wliicli is about 2 feet 9 inches above summer low-water
level.

Yours truly,

William Bowen
The pier master (W. Mants) at Clevedon, near Weston-super-

Mare, reports that he timed the rise of the tide there on March 10
from two hours flood, and found that it flowed thirty feet per-
pendicular in two hours and forty-five minutes. On March 24
the tide rose thirty-eight feet at the Clevedon Pier Head,

J.Y.

Ice Pearls

A PHENOMENON of singular beauty presented itself on the
morning of March 24. A patch of meadow laud, several acres
in extent, had been inundated so far as to leave, pretty regularly
di-tributed throughout, stalks of last year's grass projecting several
inches above the surface of the pond. During the preceding night
the temperature had been below freezing-point, but the wind which
rippled its surface prevented the pool from freezing, while it

alternately raised and depressed the stalks of grass. The water
thus collected by the bending and rising grass-heads formed into
large shining beads of ice which lay at the point of junction of
the stalk and the pool. The effect was as if each projecting
stalk had unfolded a white flower floating on the water, and
when a gleam of sunshine smote the surface of the pool, the
effect was resplendent. j. Shaw

Tynron, Dumfriesshire

- Unscientific Art

Mr. Coppock's explanation (Nature, vol. xix. p. 484) has
occurred also to me ; but may I be allowed to remind him that

in consequence of the internal construction of the marine baro-
meter (the pipette and the contraction in the tube), when it is

sloped the mercury rises and falls very slowly. "As it naturally
rises and falls at a decreasing rate, if the barometer be sloped
for a few seconds it takes a comparatively long time for the
mercury to resume its original position. I have just sloped one
of Adie's marine barometers at 30° from the vertical, and I find

it takes more than ten minutes to recover itself. I do not know
what may be the actual practice on board ship, but I cannot but
think that a plan which renders a barometer useless for ten
minutes to another or the same observer must be an unusual
one. John W. Buck
New ICingswood, Bath, March 28

SCIENCE AND WAR—SIGNALLING BY
SUNSHINE

'T^HE use of the heliostat in the field adds one more to
-*• the many applications of science made by our

soldiers and sailors. Signals by sunshine may be no
novelty, but the present Afghan campaign and the Zulu
war will henceforth be cited as the first in which the
heliostat was employed as an implement of warfare.
There can be little question as to its value to the soldier,

for it affords at once a ready and far-reaching mode of sig-

nalling ; but sunshine is an obvious sine qua ?ion to its

use. In this country, where the Astronomer-Royal tells us
the number of hours of sunshine in the week sometimes
does not go beyond the units, the heliostat would furnish
but an irregular means of telegraphing, and interruptions
in the service would be both frequent and prolonged But
in India, on the other hand, at special seasons, at any
rate, sunshine is the rule rather than the exception, and
consequently the heliostat furnishes an excellent means
of communication which our scientific soldiers have done
well to make use of.

Heliostat stations are established at this moment
throughout the Khyber Pass, and General Sir Sam.
Browne, at Jellalabad, has his orders passed up to him
by flashes of light from Peshawur and Ali Musjid. Lord
Chelmsford has of late also been furnished with heliostats,

in order to provide him with better means of commuica-
tion along the Tugela. The plan of working is very
simple. The mirror of the heliostat is placed so as to

reflect the sun's image to a distant station, and when the
instrument has once been set the clockwork arrangement,
it need not be said, suffices to maintain the mirror in its

proper position. In this way the distant station in ques-
tion always sees the dazzling ray reflected from the
miiTor, except when the latter is purposely obscured.
The appearance and disappearance of the bright spot or
flash constitute the signals. There is no need for any
superintendence when once the apparatus has been put
in working order, and a trained signalman suffices for the
duty. The ordinary Morse alphabet supplies an intelli-

gible code, and no one out of the line of signals can read
or understand the message. As a substitute for the dot
and dash, which go to make up the ordinarj' written
Morse code, the light is shown for short and long
intervals ; thus the light shown for a short period followed
by a long period signifies A, while B is represented by a
long period followed by three short ones ; in the case of
C, long, short, long, short signals are made in turn, and
to form E, the letter most frequently used, the light is

permitted to shine for one single short period only.

The intensity of these sunshine signals can scarcely be
imagined by any one who has not seen the heliostat in

working order, and the distance to which they might be
made to travel, could suitable stations be provided, is

practically unlimited. But everybody has noticed at one
time or another, just before sunset, the light striking

vividly against the windows of a house. In this case the

burning spot may be seen for miles away, and forms the

most striking object in the whole landscape. The helio-

stat signal is obviously brighter still than this, and the
appearance and non-appearance of the light is to be ap-

preciated at ten or twenty miles distant without the aid

of telescope or binocular.

Signalling by the aid of a mirror is among the earliest

experiments of telegraphy, nor, if we are to believe tra-

vellers, is the use of a reflecting surface in this way new
in warfare ; it is only the hehostat, indeed, which we can
claim to have been the first to employ in the field. Several

instances are on record of polished metal surfaces being
used in this manner by savage nations, and it is but two
years ago that the United States forces captured a tribe

of Indians to whom the use of the mirror was not un-

known. These were the Nez Percys Indians, and, ac-

cording to latest accounts, they were still confined by the

American Government in a camp near Fort Leavens-

worth, where, however, they were left pretty well to their

own devices. According to the N'ew York Daily Graphic

their chief carried with him a looking-glass, "used to

direct military manoeuvres in battle, by means of reflected

rays of light. Their various significations, however, have

never yet been found out by the white man," we are told.

These are not likely to have been very compHcated. The
difficulty, in fact, is not so much in reading light-signals

of this kind as to reflect the rays in precisely that direc-

tion in which the party for whom they are intended hap-

pens to be located. How the chief of the Nez Percys

managed to do this with his hand-mirror is rather what
" the white man " would like to understand.

One other incident in the history of light-signals de-

serves to be mentioned. When Admiral Sheriff was

stationed at Gibraltar in 1835, he made a series of ex-

periments with a view to employing light as a means of

telegraphy. His signals were made by an ordinary

toilet looking-glass from his bedroom window, that looked

out upon the Mediterranean, and by the aid of this simple

apparatus he was enabled to communicate with a friend

at Tangiers. His light-signals travelled from " the Rock "

right across to the African mainland, a distance of some-

thing like twenty miles, and were read and answered with-

out difficultv by his colleague on the opposite shore.

Besides the heliostat, our troops in the field are pro-

vided with flags and lamps for signallmg by day and

night. The flags are made four feet square, so as to be

I
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visible at some distance, and they are white or black, to

be used according to circumstances ; moreover, the sig-

nalmen are furnished both with binoculars and telescopes

to enable them to read the signals from remote stations.

At night either a bright colza light is made use of, or a

•spirit flame, into which is blown from to time a mixture

•of powdered magnesium and resin. A short puff or a

long puff constitutes short and long signals, which are

displayed, as before, in accordance to the Morse code.

Every battalion of infantry and regiment of cavalry in

the British army has a proportion of its men trained as

signallers, so that these can act at once on taking the

field. Their duty is to communicate between outlying

pickets and the fighting column, and to do duty where
there is no telegraph. For let the field telegraph of an
army be ever so well ordered, there is always plenty to

do for the army signaller ; and he will doubtless find in

the heliostat a means of fulfilling these duties with in-

creased efficiency. H. Badex Pritchard

FLOODING THE SAHARA
THE French scheme of turning part of the Algerian

Sahara into an inland sea continues to attract con-

siderable attention in France, and scarcely a week passes

without some allusion being made to it in the Paris

Academy. At a recent sitting M. de Lesseps read a letter

from Capt. Roudaire in which the latter gave some details

of the results of his sounding of the soil at various points,

sands and marls being the beds most commonly met with.

At one place, four metres below the surface, plenty of
potable water was met with, which will be a great saving
in carrying on the work.
At the same sitting MM. Ch. Martens and Ed. Desor

presented several considerations against carrying out the
plan, their opposition to it being shared by several other
French men of science. They have themselves examined
part of the ground which it is proposed to put under
water, so that their opinions ought to have some weight.

While giving every credit to M. Roudaire for the accuracy
of the survey which he is carr}'ing out, they, however,
point out the difficulty of perfect accuracy, which in this

case is all important, in the classic country of mirage,

where the surface of the ground is constantly altered and
deformed by reflection and refraction. Moreover, they
point out that to the south of the projected sea is the

Wed-Souf, where are ripened the dates known as Tunis
dates, the culture of which is a very special one. The
least error in surveying, it is shown, might lead to the de-

struction of this culture, by allowing the waters of the

Mediterranean to penetrate the soil where the date-trees

are grown, and thus destroy them. The authors do not

attempt to touch the argument that even in historical

times part of the Sahara now being surveyed was really

a great lake ; but they point out that there are proofs that

in prehistoric times there must have existed an interior

sea, at an epoch when the hydrographical conditions of

Europe were very different from what they are now. In

1863, when exploring the region between the oases of

Guemar and the south extremity of the Shott Mebrir,
they found the gypsum beds of the plateaux ended in

regular lines like sedimentary' beds, and from the soil

they collected the debris of shells, truly marine, such as
Buccimim gibcrrtiltim, Lam,, and Balatius miser, L.

Above these shells, in the sand, they found Carditiin

edide, better preserved than they had ever seen it. Thus
they found fossils characteristic of salt water, and of

those which are a mixture of salt and sweet. The retire-

ment of the waters from the Sahara the authors attribute

to the elevation of the land, which is even yet below the
level of the Mediterranean, and is to a great extent a
network of salt lagoons.

It has been said that the creation of an interior sea, of

13,280 square kilometres, would change the pluviometric
condition of the country, and even that of the whole of

Algeria. This MM. Martens and Desor regard as a great
illusion. Although the laws of the general atmospherical
movements are litde known, yet it is admitted that the
Atlantic is the great reservoir from which come the
vapours which are resolved into rain over the European
continent. They believe that this is also the case for
Africa. The Mediterranean is really only a Gulf of the
Atlantic, and they do not believe that an addition of 1 3,cxx)

kilometres will add anything to its climatic influence. Long
calculations have been made as to the quantity of water
that would be evaporated by the new sea ; but the authors
point out that the predominating wind in the region is

north, and that if it were rendered either too cold or too
moist it would injuriously affect the date-culture carried
on in the south. The surroundings of interior seas, like

the Caspian and Aral, are steppes noted for their aridity

;

the shores of the Mediterranean suffer in the same way
when, as last year, the rains of the north do not extend
to the south. For these reasons MM. Martens and
Desor think it would be a mistake to insist on the creation
of the interior Saharan Sea.

In a subsequent sitting, however, it should be said, M.
Favd endeavoured to show that their fears were ground-
less, especially with regard to the accuracy of the survey

;

he thinks that the work in connection with the Suez
Canal showed that perfect confidence may be placed in
the methods of surveying adopted,

THE LONGEST TUNNEL IN THE WORLD
CCHEMNITZ, the principal mining city of Hungary,^ has celebrated the opening of the Juseph II.

Mining Adit, the deepest gallery of efflux of that place,
and the longest subterranean work of this kind in the
world.

Its excavation was commenced in the year 1782, during
the reign of the Emperor Joseph II., whose name it bears,
and has been continued since that time, but with varied
energy. The most rapid progress was made within the
last five years, so that its completion on September 5th,

1878, was a kind of surprise, and was saluted by guns,
which caused a great joy in the city, because it announced
a new era for the mining operations of the whole district.

Works of such importance deserve to be installed with
solemnity, and a festival was arranged for the purpose on
October 20-22, 1878. Prof. Szabo, one of the guests from
Budapest, delivered a report to the Royal Hungarian
Society of Naturalists, as a representative of that body,
and we shall not hesitate to communicate an extract of
this.

As the mining operations were progressing in depth,
there was at the same time a well regulated system of
sinking shafts and driving tunnels employed. The
Joseph II. Adit is the eleventh of that kind; it lies

200 metres deeper than the Francis Adit, which was
until now the principal gallery of efflux for the mines of
Schemnitz. This was excavated between the years 1494
and 1637 to a length of 1,968 metres ; but a greater
extension was given to it by continuing the works from
1747 till 1765. After this period the mines of Schemnitz
proved to be so lucrative, that the idea of undertaking
some greater work for securing the future prosperity of
the mines was conceived, and so the plan was fixed of
driving a tunnel at the deepest possible level, which could
convey the waters to the valley of Gran, the lowest point
indeed which could be obtained within a practicable
distance.

They commenced boring the tunnel west from Schem-
nitz, near the village of \'oznitz, on the left bank of the
Gran. The height of it is three metres, the width 1-6

metres. About the lower third is destined to convey oft

the waters, while the upper two-thirds are separated from
this by a platform, and adapted for transporting the ores.

According to the original plan it could have been
finished in thirty years at the cost of 1,215,000 florins
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The cost per metre would thus have been 87fl. 86kr., and
j

indeed such was the case in the first eleven years ; but

after the French revolution the value of money was

greatly changed, and the prices became so high, that in

the next thirty-three years very little was done, the yearly

progress not being more than 6i '4 metres, and the cost

per metre 371 A- Szkr.

From 1826 the works were carried on with greater

energy at the cost of 26ofl. 4okr. per metre till 1835, when
the progress again became slow, and remained so for the

next eighteen years, only seventy-two metres being worked
yearly, at the cost of 3i3fl. 45kr. per metre.

But after the middle of the present century the sense of

the decline of the mines from their former state of pros-

perity was so prevalent, that the director of the district,

M. Russegger, well known on account of his scientific

travels in Europe, Asia, and Africa, proposed that they

should again devote greater energy to the works in

question, as most of the mines were under water, and
the raising of this by machines caused an outlay which
the mines were not able to bear. For the next twelve

years the yearly progress was 293*2 metres, at the cost of

237fl. 63kr. per metre. During the next five years after

Russegger' s time only 141 "i metres were worked out

yearly.

The Hungarian government has through the last ten

years again developed greater activity in this work, and
the parliament has at its request granted the yearly sum
of 100,000 florins for the purpose.

In the year 1874 there were still 2,326 metres to be
woikod niit, which would under ordinary circumstances
have been a task of eleven years ; but in 1873 experi-

ments were made in boring with machines, which method
was tried for the first time in the Mont Cenis tunnel, with
surprising success, then in the St. Gothard railway tunnel,

and lastly in the " Sutro" gallery (Nevada). After many
trials they succeeded in finding out the most convenient
arrangement, and the whole work was done in three and
a half years. With this method the entire tunnel could
have been finished in 27 years.

The length of the Mont Cenis tunnel is ... 12,233 metres.

„ „ St. Gothard is 14,920 metres.

„ „ Sutro gallery of mines is 6, '47 "metres.

„ „ Joseph II. Adit is ... 16,538 metres.

The total cost amounts to 4,599,000 florins.

The importance of this tunnel is very great, firstly as
regards geology. The geological and orographical litera-

ture of that country is very old ; Schemnitz has been
repeatedly visited by distinguished men of science from
all quarters of Europe, but the difficulties and complica-
tions of its geological structure are so great that there is

still much to be done. One of the greatest obstacles in

the way of investigation is that the surface is very
seldom well exposed ; dense forests and products of

decomposition of the rocks cover many of the slopes.

The tunnel furnishes a section more than ten miles in

length, and gives not only valuable information as to the
downward prolongation of the lodes known in the upper
levels, but some new ones have been traversed, and the
entire series of rocks, with their mutual hmits as well as
modifications and occasional transitions is to be seen
without interruption.

It is important secondly as regards mining. A new
region has been made accessible, and the master-lodes can
now be worked to their full extent, while in past years
all activity was absorbed by the unlucrative Adit itself.

Now the works again promise a long continuance. All
the machines used in raising the waters are put away, and
thence an outlay of more than 100,000 florins is saved
yearly.

The last and not least advantage consists in enriching
the miner with new means of working. The application
of mechanical boring may be considered as forming for
him a new era, just as did the introduction of gunpowder

;

Declination Log distance Log. distance
North. from Karth. from Sun.

9-9789 97767

he will now much more easily undertake the driving of
adit-levels, whenever this is feasible, and so, it is to be
hoped, that the neighbouring old mining cities will suc-

cessively have their galleries of efflux too, which is the
essential condition of the restoration of their prosperity

in mining.

OUR ASTRONOMICAL COLUMN
Brorsen's Comet.—From an observation at Krems-

munster by Prof. Strasser on March 14, it appears that

this comet has passed its perihelion several hours later

than the time calculated by Dr. Schulze of Dobeln, the
corrections to the ephemeris on that date being — 31s.

in right ascension and — 3'*5 in declination
;
yet observa-

tions at Rome on February 17 and at Arcetri, Florence,

on March 10, give different corrections. For the present,

as the ephemeris is sufficiently near for finding the comet,

the following positions and distances may be extracted

from it :

—

oh. Berlin Right
M.T. Ascension.

h. m. s. o '

April 4 ... 2 55 29 ... 25 44
„ 5 ... 2 59 16 ... 26 59
„ 6 ... 3 3 5 ... 28 15 ... 9*9663 ... 97824
,, 7 ... 3 6 58 ... 29 32
„ 8 ... 3 10 55 ... 30 49 ... 9*9538 •• 97898
„ 9 ... 3 14 56 ... 32 7

„ 10 ... 3 19 2 ... 33 25 ... 9*9415 ••• 9*7986

,, II ... 3 23 13 ... 34 44
„ 12 ... 3 27 31 ... 36 2 ... 9-9295 ... 9-8086

,, 13 ... 3 31 58 ... 37 22

„ 14 ... 3 36 32 ... 38 41 ... 9-9179 ... 9-8196

On March 10 Dr. Tempel estimated the comet brighter

than a star of the eighth magnitude, the theoretical in-

tensity of light at the time being 1-18
; the maximum

value attained this year is 3*33 on April 14, and during

the latter half of April and the whole of May the comet
will no doubt be well observed ; from April 14 to June 10

it will be constantly above the horizon of Greenwich. At
its next return in 1884, its apparent track in the heavens
is not likely to be a favourable one for observation, and
as long a course of observation as is practicable at the

present appearance will be desirable for carrying forward
the elements of the orbit to 1890.

MiRA Cetl—In 1879 and 1^8° the minima of this

variable occur at times when the star will be too near the

sun to be observable, but the maxima, according to Arge-
lander' s formula of sines, take place under very favour-

able circumstances for accurate determination, in 1879 on
September 11, and in 1880 on August 1 1. From the ob-

servations of Dr. Julius Schmidt at Athens, it appears
that this formula, which had given the epochs of maxi-

mum in 1876 and 1877 (two) earlier than the observed
times by 17-7, 16-8, and 19-4 days respectively, was only

in error in this direction four days in 1878.

Among variable stars now favourably situated for ob-

servation, may be mentioned Lalande 23617 and 23726,

the former has been rated from 6m. to 9m., and the latter

from 5m. to 8m. Also Lalande 26211, which has been

noted as high as 6ni. and as low as 9m. ; the variation,

however, appears less decided in this case, though Bessel

estimated the star 8m. ; Lalande' s 9m. may perhaps be

considered a misprint, as there are known to be similar

cases in the " Histoire Celeste."

The Minor Planet Hilda.—A new determination

of the orbit of this, the most distant member of the minor

planet group, by Kiihnert, of Vienna, assigns a period of

revolution of 2,861 days, or 7-832 years, and an aphelion

distance of 4-52 ; at this point of its orbit the planet is

distant from the orbit of Jupiter only 0-85, so that con-

siderable perturbations are possible. The search for

Hilda at the present opposition, so far as we know, has

been unsuccessful.
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EXPERIMENTAL RESEARCHES ON THE
REPULSION RESULTING FROM RADIATION

IN previous papers ^ I have described my earlier ex-

periments with the radiometer, and I then showed
that the movement of this instrument was due to the

presence of residual gas. I have since examined the

repulsion everted by a standard flame shining on pith

and mica disks, coated with various powders, chemical
precipitates, &c., and suspended in vacuo in a torsion

apparatus, and I propose in this and succeeding papers
to give an account of these experiments, and of the

concluding researches on the repulsion resulting from
radiation.

The apparatus I used to get quantitative measurements
of the repulsion produced by radiation on various kinds
of disks, and coated with different substances, is similar

to one I have already described, but in order that the

experiments may be better "anderstood, it is shown in

Fig. I. I append the following description :

—

at ii di horizontal glass tube containing the beam,

Fig. I.

which, in this case, is made of straw, so as to secure lightness
with absence of flexure under the comparatively heavy
weights it sometimes has to bear ; cd is z. fine torsion
fibre drawn from flint glass, to which the beam is sus-
pended ; it is cemented at ^ to a well-ground stopper, so
as to admit of adjustment. When in position, cement,
made by fusing together eight parts by weight of resin,
and three parts of bees' wax, is run round the stopper.
At c, the point of junction between the torsion-fibre and
the straw beam, is a silvered glass mirror. At the end e
of the beam, is a small pan to hold the weights counter-
poising the disks, which are suspended to the other end.
A flat stirrup of aluminium at / fits stiffly on the straw
beam, and carries a flat glass fibre, / ^-j cemented to it

so as to allow of no play, the straw beam, the aluminium
hook, and the glass fibre being perfectly rigid. The
experimental disks are fixed on the glass fibre by means

* Nature, voL xv. pp. 224, 299.

of a touch of cement at the back. The vertical tube is

arranged to hold six disks, the top one, h, being always
the same standard lamp-blacked pith ; the others, /,/, k, /,

and m, being changed each time. A small magnet, n,

attached to the central mirror, and controlled by a bar-
magnet outside, gives the power of bringing the beam to

zero, should it happen to get out of adjustment, without
having to melt the cement and alter the angle of the
torsion fibre by turning the stopper d. Plate glass caps
at o and p, cemented to the ground edges of the tubes,

give access to the interior ; allows the counterpoises to

be adjusted in the pan, and p allows the aluminium
stirrup to be unhooked, and the whole of the disks to be
lifted out together. The apparatus is connected to the

mercury pump by the arm and spiral q. The weights and
dimensions of the various parts of the apparatus are as
follows :

—

Weight of straw beam, mirror, magnetic • >

needle, alaminium stirrup, and flat glass

fibre, &c 7'25 grains.

Average weight of six plain mica disks ... 2*40 „
Average weight of six plain pith disks ... 0*59 ,,'

Length of straw beam, from centre of coun-

terpoising pan to centre of disks 1 7'o centimetres.

Length of arm from centie of suspension to

centre of pan 7'6 ,,

Length of arm from centre of suspension to

centre of disks 9*4 „
Glass torsion fibre—Length 23 "O ,,

,, ,, Thickness 0*0013 inch.

Torsion with a glass weight hanging ) \ oscillation in

from it
\ 1575 seconds.

Fig. 2 shows the apparatus fitted up for experimenta-
tion. The disks are shown in position at aj a brick wall,
be, has holes pierced through it in two places, as shown,
one hole, d, being opposite the centre mirror, and the
other, e, opposite the disks. The aperture d is lined with
card, lampblacked inside, and the interstices between it

and the bricks are well plugged with cotton wooL A
water cell at d prevents radiant heat from the lamp
getting to the apparatus. Through the hole e pass six
card tubes, lampblacked internally, 20 millims. diameter,
and 23 centims. long. The tubes are firmly cemented
to the wall, so that each shall be exactly central with its

corresponding disk, and the outer end of each is closed
with a cork. The space between the tubes and wall is

well stuffed with cotton wool. The apparatus, being
once fixed in position, is surrounded on all sides, as well
as above and below, with cotton wool. Outside this is a
row of glass bottles filled with water, and in front of all

is a wooden screen. When protected in this manner, the
inside of the apparatus is found to be free from disturb-
ances caused by changes of temperature. When the
disks have to be changed, air having been let in through
the pump, access is easily obtained to the glass cap p
(Fig. i), and the cement being softened by heat, and the
cap removed, the disks are lifted out together by seizing
the aluminium stirrup with forceps. A fresh set of disks
being introduced, the apparatus is again packed up and
re-exhausted.

A lamp at / throws a narrow beam of light on the
mirror of the apparatus, through the aperture d. The
ray is reflected to the scale g, where its deflection from
zero shows the angular movement of the torsion beam
when one of the disks is repelled by radiation. The
scale is l|- metre from the reflecting mirror.

A standard candle (the kind employed in gas pho-
tometry, and defined by Act of Parliament as a " sperm
candle of six to the pound, burning at the rate of I20grs.

per hour") is supported on a heavy stand, h, and can be
raised or lowered by means of the sliding piece, i. An-
other sliding piece, J, carries a pointed wire projecting

from it. The upright rod of the stand is graduated and
numbered, so that when the sliding piece/ is at mark i.



512 NATURE {April 3, 1879

the point of the wire is on the prolongation of the axis of

tube and disk No. i, and so on. Then, by sliding the

candle up till the most luminous part of the flame is

level with the point of the wire, it is known that the light

will shine full on the disk under experiment. A half

cylinder, k, covered with black velvet, protects the

candle from draughts. The candle-stand h slides along

a straight edge, Im, screwed to the bench, so graduated

that by bringing a mark on the sliding stand to one of

the divisions, it indicates the number of millimetres

separating the surface of the experimental disk from the

centre of the candle flame. The experimental powders
are laid on one surface of mica or pith disks as a water

paint, no cement being used to promote adhesion. Disks

of mica or thin metal were punched, while other mate-
rials were cut or filed into the shape of disks I7'25 mm.
in diameter.
The exhaustion, which had to be effected after each

change of the experimental disks, was carefully brought

to the same degree both by actual measurement on a
McLeod gauge, and by getting the same repulsion on
the standard black disk. In this way all the diff'erent

results were fairly comparable one with the other. The
presence of aqueous vapour was specially guarded

against by means of [tubes containing phosphoric an-
hydride.
To show the effect of residual gas inteilding to equalise

the amount of repulsion on variously coloured surfaces,

I devised an experiment with pith disks, one being lamp-
blacked and the other retaining its natural white surface,

the standard candle being at the same distance in each
case. When the exhaustion is good enough to cause a
fair repulsion, the ratio between the amplitude of swing
when the black is exposed, and that when the white is

exposed, is as 100 : 55"S ; at a little higher exhaustion the
ratio is, Black : White : : 100 : 42*5 ; at a still better ex-
haustion the ratio is. Black : White : : 100 ; 35. The
results of the quantitative examination of the repulsion

resulting from radiation when falling on about 100 dif-

ferent substances I have arranged in fourteen tables, for

details of which I must refer to the Bakerian Lecture for

1878, The repulsion is measured, first when no screen is

interposed, and secondly, when a cell of water is inserted

in the path of the rays. In comparing the two results it

must be remembered that the actual amount of repulsion

on the standard lampblacked disk, when the water screen
is interposed, is only one-twelfth of the amount obtained
when no screen is in the way, the distance of candle and

Fig. 2.

Other things being equal. In order therefore to compare
one with the other the result behind water must be
divided by 12.

Table I.

—

Results of the Examination of Black Powders

Compared with lampblack = 100 these have an aver-

age value of 92'2, which becomes 99* i by the interposition

of water.

Table \\.— White Poivders

These have an average value of 33 "5, which is reduced
to 8'3 behind water. The powerful absorption for the
invisible heat rays which white powders exercise is some-
what remarkable. Assuming that the ultra red rays from
a candle are almost entirely cut off by a water screen,

the comparatively strong action (33'5) produced by the

naked flame must be mainly due to the absorption of the

invisible heat-rays ; and when these are cut off by water,

the action is diminished nearly fifty times. With black

powders the water only diminishes the action about
eleven times.

Table \\\.—Red Powders

Amongst these precipitated selenium is noteworthy.
To the naked flame its value is 35*8, but when a water

screen [is interposed, the action becomes 69*5, in com-
parison with standard lampblack = 100. Omitting sele-

nium, the mean action on red powders without a water
screen is 32*2, and with a water screen, 24"9.

Table IV.

—

Brown Powders

Amongst these, peroxide of thallium is remarkable as

being repelled under the influence of radiation to a greater

extent than any other body hitherto examined, its value

being 121 7, in comparison to lampblack = 100. Brown
powders behave most like black, the averages of the

columns without and with a water screen being 92*7

and 94"5.

Table V.

—

Yellow Powders

Among these, anhydrous tungstic acid resembles scarlet

selenium in its anomalous action, the figures being, with-

out water, 50-8, and with water, 72*2. The averages of

the other yellow powders are 357, and behind water,

13-8.

Table VI.

—

Green Powders

These show some discrepancies, which will be referred

to farther on.
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Table WU.—Blue Powders

These show a much stronger proportionate action be-

hind a water screen than with no screen, the averages

being 55 "8 and 6S"2.

Table VIII.

—

Dyes and Colouring Mailers of Organic
Origin

Among these may be noticed saffranin, and a product

of the decomposition of chlorophyll, which show an in-

creased ratio or action when the heat-rays are cut off by
water. Leaving out these, the mean actions of the other

substances are, with no screen, 44*5, with a water-screen
interposed, i%'\.

Table IX.

—

Metals prepared in different Ways ajid

coated with Lampblack, Mica, Qr'c.

Curious results are shown with iron and with gold, the

former metal chiefly absorbing the invisible heat rays,

whilst the latter metal is principally acted on by the

luminous rays.

Tables X. and Xa.— Various Silver Salts

The chloride, bromide, and iodide of silver in their

different states were exposed to the standard candle after

being submitted to the action of magnesium light, sun-
light, and daylight. The results show how readily a
change in the state of the surface is detected by an
increased amount of repulsion under the influence of

radiation.

Table XI.

—

Selenium— Crystalline and Vitreous

The former is in the state most sensitive to light action*

With the crystalline disk results have been obtained
which seem to show that the impact of light on its sur-

face produces a superficial disturbance there and in the
adjacent gaseous molecules, which takes some time to

subside. This is connected with the change in electric

conducting power of crystalline selenium—a change which,
when the element is transferred from light to darkness,
also takes some time to subside.

Table XII.

—

Miscellaiuous Substances—Pith, Mica,
Charcoal, Glass

The complicated nature of these actions was well shown
in the results I obtained with three pith disks, the first

being plain white, the second lampblacked on the front,

and the third lamblacked on the back. The first was
repelled with a power of 177, the second, which was the
standard, with a power of 100, whilst the third was not
moved at all. The repulsion exerted on the white surface
must have been the same in each case, but the pressure
behind the pith caused a radiation of heat from the back
surface, which produced molecular pressure just sufficient

to neutralise the pressure in front.

To show that physical condition has more efifect in
causing repulsion than chemical composition, I experi-
mented with various kinds of charcoal. I found that the
repulsion suffered by cocoa-nut shell charcoal is much
less than that of white pith, being only 11 -6 against 177,
At the same time a radiometer made of cocoa-nut shell
charcoal, lampblacked on one side, was only moderately
sensitive, instead of being superior to one made of pith
lampblacked on one side. The low figure shown by the
charcoal was caused by its density enabling it to conduct !

heat from one surface to the other. Molecular pressure
j

is therefore generated on both the back and front surfaces, !

and the figure I obtained is simply the difference between i

the two opposing actions.
I

I used other screens, besides water, to filter the radia- I

tion of the candle before it fell on the disk. I, however,
j

preferred water. It is almost perfectly opaque to the in-
visible heat rays, and therefore its employment allows
easy discrimination between actions due to heat and to :

heat and light combined ; secondly, it is colourless, and
'

having no selective action on any visible ray of light, it

can be used in conjunction with any coloured powder
without complicating the results. Alum acts in a similar

manner to water ; coloured solutions act as water with a
super-added action due to their colour. Very thick

plates of glass have less action on the invisible heat rays

than a thin layer of water. Sulphate of copper, in a solution

so weak as to appear only slightly green, has a very

strong action when artificial light is used, as it cuts off

the lowest visible red rays as well as the ultra red.

I found that the substances I had experimented on
might be divided into two classes.

1. Negative, those in which the repulsion behind water

is greater in proportion to the standard than when no
screen is present.

2. Positive, those iri which the repulsion in proportion

to the standard is less behind water than when no screen

is present.

Amongst Class i may be mentioned copper tungs-

tate, saffranin, scarlet selenium, and copper oxalate

;

these are more affected by light than by invisible heat.

Amongst Class 2 I may mention pale green chromic

oxide, persulphocyanogen, hydrated zinc oxide, bariimi

sulphate, and calcium carbonate; these substances are

more acted on by the ultra-red rays than by the luminous

rays. To render these differences of action more com-
parable, I divided the averages obtained by the water

C^ntivxetres.

Fig. 3.

screen by twelve. Uniting the two classes together, the

figures then became as follows :

—

Water screen
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out "with tweezers. The lower part of the tube is drawn
out for connection with the mercury pump. The powders
used for experiment were carefully painted on the opposite

sides of pith or mica disks, only water or alcohol being

used.

Disks coated on alternate sides with chromic oxide

and precipitated selenium move in one direction to the

naked flame of a candle, and in the other direction when a
water screen is interposed. With saffranin and hydrated
zinc oxide the instrument does not more at all when
exposed to the naked flame, but revolves when a water
screen is interposed. With thallic oxide and Magnus's
green platinum salt, the instrument moves strongly when
no screen is interposed, but is stopped with a water
screen. These results are all in confonnity with the

figures.

A pith radiometer coated with precipitated selenium
and chromic oxide was exposed to the radiation from a
colourless gas flame from a Bunsen burner, coloured in-

tensely green by thallium. To the eye, by this light, the

chromic oxide looked nearly white, and the selenium black.

The rotation due to the repulsion of the chromic oxide was,

however, apparently as strong as when the non-luminous
flame was used. This experiment proves that certain

substances have an opposite absorptive action on rays of

dark heat to what they have on light, and that an optically

white body may be thermically black, and vice versd. In
this case, for instance, chromic oxide was optically green,

and thermically black, while scarlet selenium was thermi-

cally white and optically black. W. Crookes

{To be continued)

'METEOROLOGICAL ORGANISATIONS

IN the Journal of the Royal Statistical Bureau of

Prussia for 1878, there is published a report on the

meteorological organisations of the chief countries of

Europe, Part I., by Dr. Gustav Hellmann, who is rapidly

coming to the front as a first-class meteorologist. In

addition to considerable mental capacity and much
enthusiasm for the science, Dr. Hellmann has, at the

instance, and with the assistance of the Prussian Minister

of Public Instruction, especially qualified himself for the

work by undertaking tours more or less prolonged, in the

countries the meteorological systems of which he reports

on. These in the Part before us are the various systems
in France, Great Britain, Belgium, and Holland. With
the aid of a renewed grant he sets out on a second tour,

this time through northern Europe, especially Russia, for

the purpose of presenting similar reports on the meteoro-

logy of these countries. This action on the part of the

Prussian Government has been taken, in view of a con-

templated reorganisation of its meteorological system, so

that when the time comes, the system may be established,

not at haphazard, but on a sure basis, founded on the

fullest knowledge of the requirements of the science, and
on the best means to be adopted for its healthy deve-

lopment.
The Weather Telegraph systems of France, Great

Britain, Belgium, and Holland, are fully detailed, very
special attention being given to the weather warnings of

France, carried out for the benefit of agriculture and
horticulture. This system of weather warnings, which is

so peculiarly adapted to the wants of Germany, was, as

our readers are aware, the last gift to meteorology of the

great Leverrier, to whom, in its practical bearings, meteo-
rology stands so deeply indebted.

As regards France, meteorology would appear to have
a most hopeful future before it, as evidenced by the

mental activity brought to bear on the science, the fertility

of resource in devising new methods and subjects of obser-

vation, the breadth of view shown in making the study of

weather and climate subserve great public interests, and
withal by the pecuniary assistance liberally and heartily

given by Government and other bodies intrusted with the

public funds, to the observatories, societies, and asso-

ciations in various parts of France that are doing its

meteorological work. Among the more special work
France is doing may be noticed the application of the

electric thermometer to the observation of the tempera-

ture of the air at great heights and of the soil at great

depths ; the establishment of several stations in Paris

for the investigation of the chemistry and micrography
of the atmosphere in their relations to the health of the

city; and the establishment of high-level stations, which
has been done largely through assistance given from the

public purse.

We note with the liveliest satisfaction the great in-

crease of meteorological stations over these four countries,

the introduction of instruments for continuous observa-

tions in regions where they were much required, and a

more adequate observation of the rainfall, particularly

in the British Isles, where about 2,100 rain-gauges are

at work, and in the river-basins of France, where the

rainfall is noted at i,iii stations.

Forcible attention is directed to the fact that in some
cases the reduction of the observations and publication

of the results are not carried out, or carried out very

imperfectly, so that no little difficulty is experienced when
conducting climatological inquiries, in obtaining the data

from considerable portions of Western Europe. This

defect ought to be rectified without delay.

Reference is made to international stations, or stations

at which observations are made for purposes of inter-

national meteorology. But on looking at the diverse

hours of observation adopted by the different European

systems, it is evident that the attempt recently made to

found an international meteorology must be regarded as

a failure, since the prime and most elementary condition

of uniformity as regards hours of observation has been

neglected, the just views on this vital point propounded

by Humboldt and the meteorologists of his time being at

present, if appreciated, entirely set aside.

MYCOLOGV^

IT is perhaps not generally known how very numerous

are the specimens comprised under the branch

Mycology, The mycological herbarium which is in the

course of transmission to Kew consists of at least 10,000

species, of which 7,500, comprising the Hymenomycetes

and Ascomycetes, have already been forwarded. But

not only are many species very beautiful in form and

colour, but the subject is one of great interest both in a

physiological and economical point of view, apart from

mere distinction of species and nomenclature, and, there-

fore, while especial journals are devoted to entomology,

malacology, algology, and other branches of natural his-

tory, it is quite right that we should have one devoted to

fungi. M. Roumeguere ought, however, to have inen-

tioned that England already possesses one in GreviUea

quite equal to the French journal, which has appeared

with great regularity ever since 1872, and is monthly

instead of trimestrial, of the existence of which he could

scarcely be ignorant, as it is referred to more than once

in the number before us.

The Journal before us commences with a paper

on the much-vexed question of the real nature of

lichens, in which the author is altogether opposed

to Schwendener's theory of their parasitic growth on

Algse, There are two points which ought to be noticed :

that the growth of Gonidia from Hyphae was observed

by Mr, Berkeley, as recorded in the "Introduction to

Cryptogamic Botany," 2 while the stem of the curious

' I "Revue Mycologlque : Recuell trimestrlel consacreU'fitudedes Cham-

pignons." Par M. C. Roumeguere. (Pans : J. B. BailUere et FJs.)
.

2 "Int. Crypt. Bot.," p. 373, Fig. 78(1

3 "Int. Crypt. Bot.," p. 34'. Fig- 7^-
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genus, Emericella,^ a Lycoperdoid, is composed of bodies
which closely resemble Palmella botryoides, Grev. The
: ungus was found on the leaves of Euphorbia neriifolia, in

the hot country of Secunderabad, a very unlikely locality

for a Palmella. Though the observations in the paper
:.re not absolutely convincing, they are highly worthy of

ronsideration, and may induce the advocates of the

heory of Schwendener to reconsider the matter and
lake fresh experiments.
The other papers in the number do not require any

especial consideration, though it may at once be allowed
that they contain much matter of interest, scarcely, how-
ever, so much as regards physiology as might have been
vished, for that, after all, is the point which is most
-ikely to engage general interest. It is very imfortunate
that the Tulasnes, after doing so much for mycology, have
of late retired almost entirely from their former line of
study. It is impossible to give too much credit to the
result of their researches, or the admirable drawings
with which they are abundantly illustrated. There are,

however, other labourers in the field who are carn-ing on
their work, amongst whom it is impossible to neglect De
Bary, even when such observations as those on the de-
velopment of Ascobolus may require confirmation. They
are too curious and important to be set aside without
fresh examination, and whatever views may prevail as to
the nature of lichens, it is so certain that they are essen-
tially fungals, that the origin of the fructification must be
the same, or at least analogous. Much remains to be
done as to the impregnation of the English fungi, for
Mr. W. Smith's ingenious paper on the fructification of
Agaricus lacryniatundus cannot at present be received
as more than a mere speculation. De Bary's observa-
tions on the supposed occurrence of asci in Agaricus
?>ielleus are confessedly due to the presence of a parasitic
Hypomyces. M. Comu, however, is attending to this as
to many other objects of interest ; while van Tieghem is

adding daily to our knowledge of the different kinds of
Mucedines, and Drs. Cunningham and Lewis are work-
mg effectively in India. It is to be regretted that Mr.
Renny has never published the numerous new genera he
has figured in this department, which vie, for beauty and
singularity, with anything which has been recorded by
van Tieghem. Mr. Abbay has lately made some curious
observations on the germination of the spores of Hemi-
leia, which is so destructive in the cottee plantations of
Ceylon. He does not, however, seem to be aware, that
Mr. Thwaites had already observed that the species in
germinating always produce a Penicillium, though Mr.
Abbay has much extended his observations.

Brefeld and Rees have made many valuable observa-
tions with respect to the production of asci with sporidia
in yeast. Rees, however, states that under the most
advantageous conditions he has never been able to in-
duce the globules to send out threads of mvcelium. This
was, however, done by Mr. Hoffman, of Margate, the
account of whose observations, in company with the
author of the present notice, are recorded in the article
•'Yeast," in the "Cyclopaedia of Agriculture," the same
manipulation showing that the Sclerotium of onions is a
condition of a minute Mucor. Their success depended
upon having the disk of water in which a ver>' limited
number of yeast globules were inclosed, being surrounded
in a sealed cell with an atmosphere of air.

These obser%'ation5 should not be closed without a
notice of Woronin's very complete observations on the
disease commonly known as the club in cabbages. He
not only succeeded in discovering the fungus to which it

is due, but was enabled to complete his experiments
by its actual cultivation. The figures which accompany
his memoir are beyond all praise. We may expect more
from his hand on these obscure productions. The genus
Proiotnyces will probably afford some unexpected results,
and we may yet hope for something more satisfactory on

the nature of the bodies which are so common on the
roots of Leguminosae.

j

Finally, M. Cornu's researches in the Saprolegniae have
increased our knowledge of these curious organisms,

\
most authorities being now of opinion that they are

j

aquatic fungi ; while many other valuable communica-
tions, of almost equal interest, are necessarily omitted.

M. J. Berkeley

GEOGRAPHICAL NOTES
The April number of the Geographical Society's new

periodical contains Mr. Comber's paper on his explora-
tions inland from Mount Cameroons, and his journey
through Congo to Makuta, the late Capt. Patterson's
notes on the Bamangwate country'. South Africa, and

i Gen. Kaye's paper on the mountain passes leading to the

j

\'alley of Bamian, all of which were read at recent
meetings. These are followed by some remarks on the
colouring of maps, by Prof. Cayley, the Council's memo-
rial respecting professorships of geography, &c. The
geographical notes contain several items of interest. In
one are some useful explanatorj- remarks respecting
Major Pinto's reported "solution of the Cubango mys-
tery," while another fixes the locality of Lake Chaia (not

marked on any of our maps) near which Lieut. Wauthier
died and Mr. Penrose was murdered. There are also
same particulars respecting Japanese colonisation in the
Island of Yesso, and Mr. Alex. Forrest's expedition to
explore and survey the unknowm tract of country between
the De Grey and Victoria rivers in North-western Aus-
tralia. The present number is illustrated by two maps,
the one of Mount Cameroons and the neighbouring
coimtry, firom a drawing by Mr. Comber, and the other
of the Bamangwate country, also from new material.

The Globe gives the following as the official pro-
gramme that has been drawn up for the " Imperial Ex-
pedition " to Central Asia, under the command of the
Grand Duke Nicholas Constantinovitch. The staff of
the expedition will be an engineer from the Ministry of
Railways, an officer of the Baltic fleet, a sur\-eyor, a
naturalist, an archaeologist, a geologist, a painter, a cor-
respondent, and a topographer. The aim of the expedi-
tion is to select the route of the Central Asian Railway,
to examine the navigability of the Oxus, and to decide
the possibility of diverting it into the Caspian. The route
will be from the River Ural to Karasugai, on the Sjnr

Daria, thence via Tashkend and Samarcand to the Oxus
at Kunduz (Afghanistan) ; afterwards along the river to
Khiva, and across the Kara Kum to Krasnovodsk. The
work of the expedition will be : i. To collect information
as to the cost of the railway, the ability to obtain ma-
terials for its construction, whether fuel exists on the
route, and the amount of labour obtainable. 2. To in-

vestigate the speed of the Oxus, the height of its banks,
the population of the nearest towns and settlements, and
the existing commerce on the river. 3. To examine the
Khiva oasis, the tloods of Sari Kamish, and the ancient
bed of the Oxus, commonly known as the Uzboc.
4. To carry out astronomical observations all the way
along the route, to make military plans, to sketch the fea-
tures of the country, to collect objects of mineralogical,
zoological, geological, and archaeological interest, and to

keep a journal of daily events. Finally, in collecting in-

formation respecting the ancient course of the Oxus, to

decide whether it can be diverted afresh into the Caspian
without detriment to the Khivan oasis. It seems pos-

sible, however, that in case of certain Eastern compUca-
tions the expedition may develop into a military one
against Merv.

Further news has been received from Dr. Crevaux,
the explorer of French Guiana. He returned to Guiana
about the middle of last year for the purpose of exploring
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the Oyapok, the second river of the colony, the basin of

which was comparatively unknown. On August 2 1 Dr.

Crevaux was at the mouth of the river. Crossing a

second time the Tumuc-Humac range, which separates

the waters of the Oyapok and Maroni from those of the

Amazon, he descended the Kou, an affluent of the Yari,

the course of which was unknown. Arrived at the Yari,

which on a former occasion he had ascended only as far

as Yacouman, he followed its course to its sources, which
he reached on October 24 last, after a journey of about

170 miles on that river. On that date he wrote a note in

pencil to Paris, announcing the result of that part of his

journey, but predicting for the remainder of his explora-

tion considerable difficulties, which, however, he has suc-

ceeded in surmounting. A short letter just received by
La Nature intimates the return of Dr. Crevaux to Sainte

Marie de Belem on January 9 last, and contains a topo-

gfraphical sketch of the region explored. After having
crossed the secondary chain which separates on the west

the Yari from the Parou, another almost unknown affluent

of the Amazon, Dr. Crevaux completely explored this

considerable watercourse, and afterwards, descending
the river, he re-explored the lower course of the Yari.

A TELEGRAM addressed by Gordon Pasha from Abu-
jerad, on the White Nile, to the president of the Italian

Geographical Society, announces that Signor Matteucci,

the leader of the Italian scientific expedition, having
received permission to enter Abyssinia, had started from
Adowa and landed at Massowah.

The French traveller, M. le Comte de SemelM, arrived

at Fernando Po on February 13 from the Upper Niger

and Binud. He started on his expedition in May of last

year, and had been engaged in pursuing his researches up
to the time he returned to Fernando Po. He has for-

warded to England and France an account of some of

his discoveries.

There seems every likelihood that an attempt will be

made to train African elephants as bearers of burdens,

and indeed it is stated that an association has been
formed for the opening up of African trade by this means.
This seems to us a much more sensible and practicable

plan than the construction of a railway, which has been

so prematurely proposed in some quarters. With the aid

at first of Indian trainers we see no reason why the

African elephant should not be made as useful as his

Indian brother.

The intended laying of a telegraphic line~from Aden
to Zanzibar, and from Zanzibar to Port Natal via Mozam-
bique and Delagoa Bay has promoted a project for con-

necting the Mascarene Islands either with Zanzibar by the

Comoros or with Delagoa Bay through Madagascar by a

special line. It is said that the general council of Reunion
will take the lead. The aggregate population of the

Mauritius and Reunion is more than half a million, and
the trade of these two islands with Europe reaches an-

nually a large sum. The density of population is very

great.

Mgr. Lavigerie, Archbishop of Algiers, has informed

Les Missions Catholiqties that it is in contemplation to

increase the staff of the French Algerian Missionary

expedition in Central Africa to ten priests, one of whom
is to found a depot in the neighbourhood of Zanzibar for

the missions of the interior.

We gather from the Colonies and India that some inte-

resting papers have appeared in the Ceylon press relative

to the suitability of that island for the growth of Australian

trees. The blue gum-tree does not seem to flourish under

an elevation of 3,000 feet. The Casuarina grows freely

even by the seashore. The Grevillea robusta, one of the

most beautiful and most uSeful of Australian trees, had
thriven well in Colombo itself, though it will not stand

the full force of the sea breezes.

The steam traffic in the Indian Archipelago has so
largely increased since the opening of the Suez Canal that
the roads of Batavia are found insufficient for the accom-
modation of the vessels, and the Netherlands Govern-
ment have accordingly found it necessary to undertake
the construction of a new port. This, we learn from the
Manila papers, is situated in Cape Tanjong Priok, to the
east of Batavia, and is to have communication with that
city by means of a canal and a railway. The work of
construction was commenced in 1877, and 3,000 men are
at present employed on it. The new port, which is to be
named after Prince Henry, will, it is expected, be finished
in 1885.

The last number of Le Globe contains the first instal- M
ment of a sketch by M. Veniukof of geographical dis-

coveries in Asiatic Russia, translated by M. Metchnikof.

The French Alpine Club has organised a tour for

school boys for the Easter holidays. The excursionists

Avill travel on foot in the two departments of Loiret and
Loir et Cher, visiting Orleans forest, the banks of the
Loire, Chambord Castle, and the forest of Fontainebleau,

where the last frosty weather produced such extraordinary

disorders. The regulations will be sent on request to

the Secretaire-General of the Alpine Club, 31, rue Bona-
parte, Paris. No limit of nationality is imposed. The
excursion will last for seven days and be conducted by a
staff of competent teachers.

A SPECIAL congress on the means of creating an inter-

oceanic canal across the Darien Isthmus will be opened
shortly by the Society of Commercial Geography of Paris.

By a census taken in December last it appears that the

population of Japan now numbers 34,338,304 souls. Yedo,
which at one time had the reputation of being the most
populous city in the world, contains 1,036,771 inhabitants

and 236,961 houses.

NOTES
The Copernican Society at Thorn has resolved to begin an

international collection of funds for the erection of an observa-

tory in that town, as a lasting monument to the great reformer

of astronomy.

M. Baillaud, Professor of Astronomy to the Faculty of

Sciences of Toulouse, has been appointed director for five years

of the observatory of that city.

The anniversary meeting of the Chemical Society was held

on Monday, Dr. Gladstone, F.R.S., president, in the chair.

The President presented his Annual Report on the state of the

Society, which he characterised as affording ground for con-

gratulation, the past year having been one of quiet prosperity.

The Society numbers now over 1,000 members. Sixty-eight

papers have been read and two lectures delivered by H. C.

Sorby and S. H. Vines ; the Faraday Lecture was delivered by

Prof. Wurtz. The improved condition of the Society's library

and journal was touched upon. In conclusion, the President

urged the Fellows not to rest satisfied with the present attain-

ments of the Society, but to promote research, and especially a

general scientific culture in the workers, a culture which should

promote largeness of view and prevent each investigator lookmg

on his own subject as one of prime importance, to the

exclusion of all others. The Report of the Research Fund

Committee was then read, with a brief account of the

investigations carried on in connection with the fund. After

the customary vote of thanks to the officers, council, &c., the

foUowing officers and council were elected for the ensuing

year :—President—Warren De La Rue, F.R.S. \ice-pre-

sidents-F. A. Abel, C.B., Sir B. C. Brodie, E. Frankland,
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J. H. Gladstone, A. W. Hofmann, W.'Odling, Lyon Playfair,

A. W. Williamson, F. Field, J, H. Gilbert, N. S. Maskelyne,

H. E. Roscoe, R. Angus Smith, J. Young. Secretaries

—

W. H, Perkin and H. E. Armstrong. Foreign Secretary

—

Hugo Mliller. Treasurer—W. J. Russell. Other Members of

Council—M. Carteighe, A. H. Church, W. H. Bartley, C. W.
Heaton, E. Riley, W. C. Roberts, W. A. Tilden, W. Thorp,

T. E. Thorpe, J. L. W, Thudichum, R. V. Tuson, R.
Warington.

The eminent algologist Dr. Rabenhorst has been compelled,

in consequence of continued ill-health, to resigfn the editorship

of the monthly cryptogamic journal Hedwigia ; and it has now
passed into the hands of Dr. G. Winter of ZUrich, well known
for his contributions to various departments of cryptogamic

literature.

The Library Bulletin of Harvard University is a publication

much more interesting and valuable than its title would seem to

imply. It is edited by the librarian, Mr. Justin Winsor, one of

the greatest living authorities in all matters connected with
libraries. We have before us No. 10 of the Bulletin, containing

first of all a list of the more important accessions to the library be-

tween October 1878 and January 1879. This is a model list, and
several of the entries are really elaborate essays, as that under
the heading Maps, on Early Globes. The supplement to this

list is devoted to articles, some of them of great scientific value.

For example, under the title of "References in Analytic

Geometryj" ve are furnished with a minute analysis of Descartes'

Geometiy. Prof. Goodall, under the title of "Floras of Difier-

ent Countries " gives bibliographies of the Floras of Afinca and
America. In the supplement there is much other bibliographical

material of literary and artistic value, each subject being con-

tinued in the supplements of successive Bulleii»s, until completed.

Mr. WinsDr intimates that he is preparing a list of all editions of

Ptolemy's Geography, and desires detailed information of any
editions that may be in foreign libraries. Altogether this Bulletin

is one of the most valuable bibliographical publications we
know of.

The death is announced of Prof. Karmarsch, the well-known
technologist. He was born in 1803. In 1823, when he was
twenty years of age, appeared his first work, and his labours

ended in 1872 with the publication of his greatly -valued " History

of Technology." He was long director of the Hanover Poly-

technic School, which was founded under his superintendence.

He retired from active life in 1875.

The French Minister of Public Works has given the required

authorisation to M. Gaston Tissandier to establish GiSard's bal-

loon in the Cours des Tuileries, and the works are progressing

with great activity. The ascents are to begin on the first days of
May, the price is to be reduced to 10 francs, and the admission
fee for spectators to 50 centimes.

The Daily News New York correspondent telegraphs that
Mr. Edison has exhibited the wsrking of his incandescent light

in the illumination of his laboratory and factorj-, with excellent

results, furnishing fourteen of the new lamps each from 18 to 20
candle power, on one circuit, giving a steady white light, much
superior to the carbon, and equal to double the number of o-as-

jets. The generator was an ordinary Gramme machine of 2\.
horse power. Mr. Edison states that he can now supply light

for practical domestic use at less than half the cost of gas, but
is experimenting for further improvements in the lamp and
economy m the generator. He has discovered a new alloy, pla-

tinum and iridium, by the use of which he increases the number
of lamps per horse power at least 50 per cent.

The April number of Mind contains a paper of much interest

by Mr. G. Stanley Hall on Laura Bridgman, the much-written-

aboat American girl, who at an early age was deprived of nearly

all her senses but that of touch ; the paper is the result of a
recent visit to Laura. Prof. Bain commences a series of papers

on the life and character of John Stuart Mill.

There is a short and interesting article in the Sanitary Record

of March 28 on the Registrar-General's method of estimating

populations. It shows that the true method is not to take the

average rate of increase during any decade to ascertain the

increment of the following decade. The true rate of increase is

obtained by the difference between the logarithms of any two
decades.

The number of lights for electric light-houses in France is to he
increased by two important constructions, one on Planier Isle,

off Marseilles, and the other at the mouth of the Gironde.

There are at present in existence in France only three, one at

Cape Grisnez and two at Cape La Heve, off Havre. These

lighthouses are supplied with Alliance electro-magnetic engines.

The session ofjthe delegates of the Societes Savantes will be

begun as usual at the Sorbonne after Easter, and M. Ferry will

deliver an address on the occasion of the distribution of prizes.

A STRIKING and highly promising line of research has been

recently adopted by Mr. Muybridge, of San Francisco, at the

instance of Governor Stanford, viz., the instantaneous photo-

graphy of animals in motion. Some of his earlier photographs

of a fast-trotting horse presented attitudes wholly unexpected,

and they were even thought absurd. The method latterly

adopted seems to have been making the horse trot or gallop past

twelve cameras, arranged in series, and by breaking threads

stretched across its path, release an electric current, which

effected exposure of the plates. Thus the flying steed was ob-

tained in every position, Mr. Muybridge gave public exhibi-

tions of what had been done. The small negatives were magnified

into life size, and projected on a screen, so that every motion

was visible. These exhibitions do not seem to have been appre-

ciated by the San Franciscans. The Scientific American, how-

ever, and afterwards La Nature, have published cuts taken from

the photographs, and much general interest has been awakened

in these researches. Among those specially interested is Prof.

Marey, who desired to be put in communication with Mr. Muy-
bridge, as he wanted to ask his aid in solving certain physiological

problems, so difficult to solve otherwise ; e.g. ,
questions connected

vnih. the flight of birds. He had been dreaming of a kind of

photographic gun, to seize the bird in an attitude or series of

attitudes of flight. What beautiful zootropes, too, might be

had ! Mr. Muybridge's cartoons representing the fast gallop

give a key to the breaking do\vn of so many horses. It appears

as though one fore leg had to sustain the whole of the weight

of horse and rider while the body is moved along five feet.

And just before the foot is raised, a perpendicular from it

would strike the back of the saddle ; so that there is immense

leverage, the centre of gra\'ity being thrown so far forward of its

support, and the tendons must have a terrible tension. These

inquiries are being further developed by the liberality of

Governor Stanford and the skill of Mr. Muybridge, and valuable

results may doubtless be looked for.

Among recent lectures delivered at the Sorbonne was one by

Prof. Marey, who has so admirably applied the graphic method

in physiology. His subject was the circulation of the blood, and

though (the auditory containing ladies) experiments involving the

presentation of blood were naturally proscribed, he was able to

give several striking demonstrations. One of these consisted in

showing on an illuminated surface the phases of the heart beats

of his assistant's and his own pulse, the beats being transmitted

across the hall, by a thin tube, the pulsations actuating a small

inscribing style placed before the electric lamp. He also exhi-
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bited a number of his ingenious apparatus illustrating the cir-

culation, working them with water.

The " Sixth Annual Report " of the Michigan State Board of

Health is of much more than local interest. The Board seems

to be a body who have a very thorough and comprehensive idea

of their duty, which is very faithfully carried out by their

secretary, Mr. H. B. Baker. The Report contains inquiries

into all sorts of subjects connected with the sanitary condition of

the people of Michigan, and many of the results obtained are of

general interest. For example, with regard to earthen vessels

used for domestic purposes, we are told that to the glazing

material used for the inside the oxide of lead is sometimes added,

making, with the alkaline silicates, borates, &c., a very fusible

and closely adhering glazing. But its use is very dangerous,

especially if the vessel contains acid substances, such as pickles

with vinegar ; the glazing decomposes, and lead salts form, which

either dissolve or become mechanically suspended in the contents

of the jar, and there is great danger of chronic lead-poisoning.

The Report also contains some useful remarks on the various

substances used to enamel iron vessels. There is also a very

careful study of the climate and topography of the lower penin-

sula of Michigan, the meteorology of Michigan for 1877, and
other information of much value.

A NEW form of water-level indicator, we learn from the

Society of Arts Journal, has lately been designed and constructed

by the India-rubber, Gutta-percha, and Telegraph Wcrks Com-
pany, Silvertown, and has been erected by them at the Leaming-

ton New Water-Works, where it is stated to be giving every

satisfaction. The reservoirs from which the supply of water is

distributed to the town are situated some half-mile from the

pumping-station, and it was therefore foxind necessary to have

some kind of indicator placed at the engine-house, in order to

enable the man in charge of the engines to see at a glance the

exact height at which the water stood in the reservoir, so that he

might be able to regulate the rate of pumping accordingly.

The indicator that has been placed at the engine-houses resembles

somewhat, in outward appearance an ordinary round metal case

clock ; the dial, instead of being divided into hours, minutes,

&c., is divided into twenty equal divisions representing feet, and

corresponding to the rise and fall that is required to be regis-

tered. A hand on the dial points to one of the divisions, which

at any particular instant corresponds to the height at which the

water in the reservoir stands. This hand, for every foot rise in

the level of the water, moves an equal number of divisions round

the dial ; whilst, as the water falls, the hand turns back in the

other direction, so that it always points to the exact height at

which the water stands in the reservoir. A single line of ordi-

nary telegraph wire communicates between the indicator and the

apparatus at the reservoir. This apparatus is so constructed that

at every foot rise of the water one pole of a battery is brought

into connection with the line for a certain space of time, and the

current from the the battery actuating the indicator at the engine*

house, causes the hand to move the requisite distance round the

dial. On, however, the water falling, the opposite pole of the

battery is brought into connection with the line, and this is made
to cause the indicator hand to move in a contrary direction. The
apparatus at the reservoir is actuated by an ordinary float and

weight in the water, and is arranged in such a manner that the

battery contacts are always of the same duration, irrespective of

the rate at which the water may be either rising or falling. A
variety of uses will at once suggest themselves to which this class

of electric indicator might be advantageously applied, as it can

be arranged, if required, to give a diagram on paper of the water

level at stated intervals of times, instead of using a hand to point

to the divisions on the dial, as in the present instance ; also it is

evident that it can quite as readily be made to give variations in

inches as in feet. As a tide indicator it might be made very

serviceable on many of our large rivers,'and probably ere long

we shall hear of some further uses to which this novel applica-

tion of electricity has been applied.

A SHOCK of earthquake was felt at Hetzdorf and Oederan,

Saxony, in the night from March 12 to 13. The shock had a

north-westerly direction, and a violent storm was raging at the

time. At Hall, in the Tyrol, a violent shock was felt on
March 13, at II. 15 P.M., in the direction from west to east.

The Report of the Glasgow Industrial Museum for 1878 is

satisfactory, showing as it does that the institution, under the

care of Mr. Paton, is in a fair way of developing into something

worthy of a city of the first commercial importance.

We have received a copy of the Hunterian Oration delivered

at the Royal College of Surgeons on February 14 last, by Prof.

Humphry. It is published by Macmillan and Co.

The Spanish CrSnica Cientifica of March 25 contains among
other interesting papers a Catalogue of the Terrestrial Testaceous

Molluscs of the plain of Barcelona.

Part I. has been sent us of "A Universal Dictionary for

Architects, Civil Engineers, Surveyors, Sculptors, Archaolo-

gists," &c., &c., by Mr. W. J. Christy. The London publishers

are Griffith and Farran.

Prof. Virchow has left Berlin for Troy in acceptance of an

invitation from Dr. Schliemann.

Bulletin No. i of vol. v. of the United States Geological

Survey of the Territories, contains the following papers :—Notes

on the Aphididae of the United States, with descriptions of

species occurring west of the Mississippi, by Chas. V. Riley and

J. Monell ; The relations of the horizons of extinct vertebrata of

Europe and North America, by E. D. Cope ; Observations on

the faunae of the miocene tertiaries of Oregon, by E. D. Cope ;

Notes on the birds of Fort Sisseton, Dakota Territory, by Chas.

E. McChesney, Acting Assistant Surgeon, U.S.A. ; Palseonto-

logical papers. No. 9 : Fossils of the Jura-Trias of South-Eastern

Idaho, by C. A. White, M.D.
; Jura-Trias Section of South-

Eastern Idaho and Western Wyoming, by A. C. Peale, M.D. ;

Fossil forests of the volcanic tertiary formations of the Yellow-

stone National Park, by W. H. Holmes ; Palseontological papers,

No. 10 : Conditions of preservation of invertebrate fossils, by

C. A. White ; Supplement to the bibliography of North Ameri-

can invertebrate palaeontology, by C. A. White and H. Alleyne

Nicholson.

Dr. C. V. Riley has reprinted in a separate form the ento-

mological papers contributed by him to the last meeting of the

American Association for the Advancement of Science. They

are :
" The Philosophy of the Movements of the Rocky Moun-

tain Locust," "A New Source of Wealth to the United States,"

"Notes on the Life-History of the Blister Beetles and on the

Structure and Development of Homia," "On the Larval Cha-

racteristics of Corydalus and Chauliodes, and on the Develop-

ment of Corydalm cornutus," Biological Notes on the Gall-

making Pemphigmn?."

The additions to the Zoological Society's Gardens during the

past week include a Green Monkey {Cercopithecus callitrichtis)

from W^est Africa, presented by Mr. J. N. T. Martheze ; a

Globose Curassow (Crax globicera) from South America, pre-

sented by the Rev. Ralph Cooper ; a Grey breasted Parrakeet

{Bolborhynchus vionachus) from Paraguay, presented by Miss

Maria Hilhouse ; a Common Peafowl {Pavo muticus) from

India, presented by Mr. F. B. Hopkinson ; a Laughing King-

fisher {Dacelo gigantea) from Australia, presented by Mr. F.
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Belcher ; five European Geckos (Phyllodactylus citropans) from

Italy, presented by Prof. H. H. Giglioli, C.M.Z.S. ; a Cape

Ant-bear {Orycheropus capensis) from South Africa, purchased.

INTELLECT IN BRUTES
"IXTE have another batch of letters on this subject, the essential

points of which we shall endeavour to give in brief space :

—

Mr. Wm. Hogg tells us of an incident he witnessed when
calling on Mr. W. H. Michael, a gentleman well known at the

parliamentary bar, who resides at Queen Anne's Gate, St. James's
Park. While they were sitting in the study, the French
window of which communicates with a garden at the back of

the house, and had a crank latch by which it could be opened
on either side, a cat presented herself outside the window,
pleading for admission. She continued to plead for some time,

and finding no help from within she resolved to trust to her own
powers. Eying the latch, which was four feet above her, she

made a spring, caught hold of the crank with her fore feet, and
putting her hind feet against the other half of the window as a

fulcrum she pressed open the vs-indow. This she would do
several times in succession. Mr. Michael informed Mr. Hogg
that the cat had never been taught to do this.

D, R. S . sends the story of a little terrier that left her puppies
only once a day to be fed, gulping down hurriedly a great quantity
of porridge. Retiuming quickly to her family she would put up
all the porridge in order that she and her puppies might together
enjoy a hearty meal. When the terrier was scolded for a fault

it rushed away to a little distance and catching up anything it

could get hold of at once—a bit of stick, a straw, a slipper or
anything at hand— it would come coweringly and lay it down at

our feet, with an expression of utter submission. If we were
not propitiated it would run off a second time and bring another
peace-offering, often in its distress catching things it would not
at any other time have dared to touch.

M. W. T. writes :—A farmer, in Somersetshire, was going to a
neighbouring village some three miles distant, and, not wishing
to take his dog he ordered him home. The dog reluctantly

obeyed. When the man arrived at a spot, about half way on
his road, where the short cut he had taken across the fields

joined the more circuitous road, he found the dog waiting for
him. Evidently the animal had taken the longer route, which
he doubtless knew, calculating on meeting his master at that
point, and thus gaining his end without hindrance.

Mr. John Harmer, of Wick, Artmdel, possessed a few
years ago a very fine and intelligent tom-cat which was much
addicted to plundering a rabbit-warren about a mile from his
home. Alter a time it was noticed that before he proceeded on
one of his expeditions " Sam " completed his toilet by wallowing
in the filth turned out of the tame rabbits' hutches, he taking
particular care that his neck and breast should be in as disgusting
a condition as possible by smearing them up and down till both
were saturated and the fur all matted together.

Mr. J. J. Cole of Mayland, Sutton, Surrey, writes :—It

has been my custom to have— not a letter-box in a door in the
usual way but the plate and flap in the bottom of a window
sash near. I had a cat which often saw a servant go to the
window on hearing the flap moved by the postman, and which,
when shut out used to jump on to the window sill and rattle the
flap and when the servant was seen through the glassjump down
to be let in at the door. I knew a horse which during week days
went round and round to the left, grinding in the cellar of a snuff
maker in London. On Sundays his owner turned him out in
a field at his place in the country where the horse went round
and round all day long unwinding himself the other wav
W^hy?

'

Mr. B. G. Jenkins describes a scene he witnessed between the
large insect known as " daddy long-legs " and a small spider.
The former got caught by one of its hind-legs by a pendant
thread of cobweb about eight inches long, at the other end of
which was the small spider. The spider cautiously descended
on the thread, doubling it as he came, and secured the insect's
leg more firmly. He then ascended about three inches, and
drew the insect up about half an inch ; but a violent resistance
on the part of the latter induced him to give up the attempt.
He, however, went up the thread, strengthening it as he went,
and coming down again to the same place, evidently attempted

once more to raise his prey, but without success, for the insect

resisted so stoutly that it appeared to me to stretch the thread.
The spider, Mr. Jenkins writes, saw clearly that the iasect was
too strong for him, that he would never be able to draw him up
to the centre of his web, and that if he did not take very sum-
roary measures he would lose him altogether; so, on the prin-

ciple that half a loaf is better than no bread, he set to work to

secure a portion of it. The hind-leg of the insect, to which he
had his web fastened, was composed of four jointed portions.

Round three of these he busied himself weaving a web. Mr.
Jenkins noticed particularly that he did not go up to the last

jointed portion, that attached to the body. Having well secured
these three, he moved up to the joint, and for a few moments
appeared perfectly still. Suddenly the insect darted away,
leaving three-quarters of its leg behind. What other explana-
tion is there than that the spider disconnected it at the joint ?

Quietly ascending the thread, which he carried with him, and
of course the leg as well, he properly placed the latter, settled

down at the union of the two uppermost portions, gorged
himself with juices from above and below, and then retired for
the night.

Several correspondents express surprise at Mr. Henslow's
position with regard to " abstract " and " practical " reasoning.
They think that several of the instances adduced render that

position untenable, and prove that in their degree the animals
referred to showed themselves possessed of powers of " abstract

"

reasoning. With regard to the dog and bell story. Dr. Kae
writes :—It was never intended to be imderstood that the dog
associated the bell with " a.particular xnaXd," as Mr. Henslow
puts it ; any of the other servants would have done equally welL
The dog could only show his reasoning powers by declining to

ring the bell ; for had he rung it, Mr. Henslow or any one else

would naturally have said that the "brute" had shown no
reasoning powers at all. Mr. Henslow has passed over without
notice the fox and gun story, which, by his own definition,

was as clearly a case of abstract reasoning as could be adduced,
differing only in form of carrying into effect firom what he would
have recommended, which, if adopted by jthe fox, would have
led to its destruction.

Dr. G. Frost sends the following good story :

—

In answer to Mr. Henslow's request for an example of
"abstract reasoning" in the lower animals (Nature, vol. xix.

p. 433), I beg to subjoin the following :—Our servants have
been accustomed during the late frost to throw the crumbs re-

maining fi-om the breakfast table to the birds, and I have several

times noticed that our cat used to wait there in ambush in the
expectation of obtaining a hearty meal from one or two of the
assembled birds. Now, so far, this circumstance in itself is not an
"example ofabstract reasoning." But to continue: For the la-tfew
days this practice of feeding the birds has been left off. The cat,

however, with an almost incredible amount of forethought, was
observed by myself, together with two other members of the
household, to scatter cnmiibs on the grass, with the obvious inten-

tion of enticing the birds. I think Mr. Henslow mij^ht now be
convinced that animals also possess in an inferior degree that
boasted reasoning power which is generally supposed to belong
to man alone.

THE PLANE OF POLARISATION ELECTRO-
MAGNETICALLY ROTATED IN A VAPOUR
TT is known that Faraday did not succeed in proving electro-
-' magnetic rotation of the plane of polarisation of light in
gases, nor have others succeeded. Considering the interest

attaching to this question, Herr Kundt and Herr Rontgen lately

thought to repeat the attempt with very strong currents and
under the most favourable conditions. The result is that they
have been able to prove the rotation, at least in the case of sul-

phide of carbon vapour. (Their researches have been communi-
cated to the Munich Academy.)

Sulphide of carbon was chosen because, on the one hand, it

shows a strong electro-magnetic rotation in the liquid state, and
on the other, its vapour has a considerable tension, even at low
temperatures. An iron tube was used for inclosure and heating
of the substance ; it was closed at the two ends with glass plates

I ctm. thick, and itself inclosed in a tin-plate tube ; so that
steam could be led between the tubes to heat the inner tube
throughout to 100°. The outer tube was surrounded by six large
wire-coils, each having 400 windings of wire 3mm. thick.
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through which was passed the current from sixty- four large

Bunsen elements. A little sulphide of carbon was introduced

into the inner tube, and the air having been driven out by vapour

forming at ordinary temperature, the tube was closed and fixed

in position, and steam was sent through the space round it.

When the whole tube had taken the temperature of boiling

water the glass plates and the sulphide of carbon vapour within

became quite transparent. A beam of light rectilinearly

polarised by a Nicol was now sent through, and a Nicol at the

other end extinguished it. The current of the sixty-four ele-

ments being now allowed to flow, a distinct brightening of the

field was observed. The brightening became still greater when,
after closing the circuit, the foremost Nicol was turned to dark-

ness, and the current then reversed with a commutator. The
rotation of tie plane of polarisation occurred, as was to be ex-

pected, in the direction in which the positive current passed

through the wire coils.

To test whether the rotation might not be due wholly or in

part to the glass plates closing the inner tube, the experiment

was made without any sulphide of carbon in this tube. A weak
rotation, due to the glass, was indeed observed, much smaller

than in the other case. To avoid this, however, as much as

possible, the wire coils next the glass plates were shut out from
the circuit. The four coils now traversed by the current were
so far from the plates that their influence must have been very

small, indeed the plates then gave no perceptible rotation.

Sulphide of carbon having been again admitted, and the experi-

ment repeated, there was a well-marked brightening as before,

when the current passed. The amount was roughly estimated

at half a degree.

It is thus proved that saturated sulphide of carbon vapour at

about 100°, in the magnetic field, rotates the plane of polarisa-

tion of light.

Sulphuric ether was tried in the same way, but gave no effect.

The authors consider it can hardly be doubted that, with suit-

able arrangements, the rotation may be demonstrated in the case

of unsaturated vapours and gases. They are engaged in making
an apparatus which will enable them to examine permanent
gases at very high pressures in the magnetic field, in order to

prove the rotation in their case, and, if possible, to measure the

phenomenon. " It would be specially interesting," they remark,
" to ascertain whether oxygen rotates the plane of polarisation in

the same direction as other gases."

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

A BROAD and liberal scheme has been published by the

Cambridge Syndicate on the affiliation of local Colleges to the

University as suggested in various Memorials. They have taken

a large amount of evidence and have had interviews with depu-

tations from Nottingham and Sheffield. They have also

held conferences with a Committee of the Hebdomadal
Council of the University of Oxford, with whom they find them-

selves in general agreement. The Syndicate recommend that

application be made to the University of Cambridge Commis-
sioners for the powers required to enable the University to affiliate

local Colleges, and that the following conditions of affiliation

be established by grace of the Senate. Any educational institu-

tion within the British dominions, in which the majority of the

students are over seventeen years of age, may be admitted on
condition that it be incorporated by Royal Charter, or

established on a permanent and efficient footing ; that the Uni-

versity shall be represented on its Governing Body, and under-

take the general conduct of its Examinations ; and that the

connection between the University and an affiliated College shall

be established and shall be terminable by a grace of the Senate,

or by a resolution of the Governing Body of the College.

Persons who have completed an approved course of three years

at an affiliated College, passing satisfactorily the Examinations
connected with that course, will be entitled to receive a Uni-

versity Certificate, and if they obtain honours in the final Examina-
tion connected with that course, shall be excused the previous

Examination ; and provided they obtain a degree by one of the

Tripos Examinations will be permitted to take their degree after

only six terms'Residence at Cambridge. In each College there are

to be three examinations yearly, the Annual College Examination,

the First and the Second Examinations, the Annual College

Examination is to be held in subjects taught with the sanction of

the University, in the College, and be open to those students

noly who have satisfactorily attended the teaching in these
subjects. To pass the Eirst Examination every candidate will

be required to satisfy the Examiners in (i) Arithmetic; (2)
Euclid, Books I., II., and III. ; and Algebra, to Quadratic
Equations inclusive ; (3) One of the following languages : Latin,

Greek, French, Italian, German. Candidates will be at liberty

to take up more than one language, and one or more additional

subjects, including Heat, Experimental Mechanics, Chemistry,
Botany, and Mathematics. 4. The Second Examination shaU
include four groups : (i) Ancient and Modern Languages,
two to be taken. (2) Mathematics, one higher .'-ubject,

pure or applied, being required. {3) Natural Science.

Candidates pass in Elementary Chemistry and Physics, and also

in one of the following :—Higher Chemistry, Higher Physics,

Animal and Vegetable Physiology, Comparative Anatomy with
selected portions of Zoology, Vegetable Anatomy and Physio-

logy with Classificatory Botany, Geology and Physiography,

Mineralogy. Candidates to pass in (i) English Constitutional

History and (2) Political Economy or Logic, and subjects

connected with History, Literature, and Philosophy. A pass

in one group will give a pass in this second examination, and
honours may be obtained on the minimum number of subjects.

The Syndicate think it desirable to avoid if possible increasing

seriously the severe strain caused by the outside work of the

University. The sections and groups of the senior and higher

local examinations are in general correspondence with the scheme,

and the lectures at the centres are under the superintendence of

the Syndicate for conducting local examinations and lectures.

Thus there is machinery in existence which may, with some
modifications, be conveniently and properly used. It is thought

desirable that the Universities of Oxford and Cambridge should,

as far as practicable, act in concert in conducting this great

scheme of affiliation. It is recommended that the scheme be so

administered as to be self-supporting.

The Cambridge Council of the Senate propose to repeal

entirely the few unrepealed provisions in the will of Dr. Wood-
ward relating to the Professorship of Geology, and to frame a

new statute on a plan already approved for the Professorship of

Chemistry. The same plan is likely to be followed with regard

to the chairs of Anatomy, Botany, and Mineralogy, the nomina-

tion of half the Electoral Board in the case of anatomy falling

to the Board of Medical Studies and in the other professorships

named, to the Board of Natural Science Studies.

In consequence of the greater importance to be given in

future to the first part ofthe Cambridge Natural Sciences Tripos,

held in June, a practical and oral examination is to be held then,

two extra days being allowed lor this.

The Higher Senior Class of Mathematics in University

College, London, which had been conducted by the late Prof.

Clifford, has been intrusted during the summer term of the

present Session to Mr. M. J. M. Hill, M.A., Fellow of the Col-

lege, and fourth \vrangler and bracketed equal Smith's prizeman

this year at Cambridge.

Dr. Wittrock, the well-kno\^Ti algologist of Upsala, has

been appointed lecturer on Botany, and curator of the botanical

section of the museum at Stockholm.

The commission of the Chamber of Deputies proposes to

establish a compulsory system of education in France. Parents

neglecting to comply wi' h the provisions of the law are to be

fined, and in certain cases to be sent to prison for a certain

period. The expenses required for enlarging school accommo-

dation and adding to the ntmiber of teachers are to be supported

by the National Exchequer.

SCIENTIFIC SERIALS
American Journal of Science andArts, March.—In the opening

paper Prof. Norton contends that under varying conditions the

ultimate molecules of bodies are subject to changes in the

intensity of their attraction or repulsion, at a given distance of

neighbouring molecules (temperature and chemical constitution re-

maining constant). Evidence of this is found in the phenomena of

permanent distortion of materials after temporary subjection to

a force of stress ; in observed changes in the mechanical proper-

ties of materials, through tension, pressure, heat, &c. ;
change

of mechanical properties of a body through presence of

minute quantities of other substances; and certain facts in

chemical physics (phenomena of solution, allotropy, the na-'cent
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state, &c.). The hypothesis is advanced, that the ethereal

atmosphere condensed round an atom by its attractive action

consists of an atmosphere of luminiferous ether, and an envelope

of electric ether immersed ^nthin this for a certain depth, an

ethereo-electric atmosphere, in fact.—Some observations on
fl peculation of small particles (or their tendency to form, under

moderate agitation, granular aggregates or compound particles

of larger size), are described by Prof. Hilgard, and have
important physical and technical bearings, especially on points

in agrioilture.—Prof. Dawson points out what he considers

defects and errors in the method of investigation pursued by
Prof. Mobius recently with regard to Eozoon canadense, leading

to a decision adverse to the organic character of that object.—Mr.
White offers some remarks on the Jura-trias of Western North
America ; Mr. Fontaine continues his notes on the mesozoic
strata of Vii^nia, and Mr. Bannister contends for the hypothesis of

the transition character of the Rocky Mountain lignite series, or

Laramie group.—Some new species of anthozoa and cephalopoda
added to the marine fauna of the eastern coast of North
America, are described by Prof. Verrill ; the cephalopoda have
some specially interesting features.—Mr. Penfield gives analyses of

triphylite.

Annalender PhyHkund Chemie,^o.2.—In this number Herr
Thoss communicates an interesting paper on artificial dichroism.

He experimented (to produce it) in the three directions of making
a coloured isotropous medium doubly refractive, colouring a
4oubly-refractive medium, and gi^*ing a colourless isotropous

medium both colomr and double refraction. The last series were
negative in results. In the first series, plates of gutta-percha,

indigo, and chrysamminate of potash gave convincing proof that

there is no difference between double refraction produced mechani-
cally and double refraction in crystals. It was found impossible to

produce dichroism with pressure in coloured glass. Colouring
matter in crystals is considered the real producing cause of
dichroism. The subject of quickly alternating electric currents

is treated by Herr Oberbeck, who notes as an important
fact the diminution of the resistance of liquids by increase

in the nimiber of alternations of the transmitted current in

unit time ; this occurs only when the number becomes high,

and the average time of passage of one constituent mole-
cule to its neighbour in the direction of the current can
ao longer be regarded as infinitely small in comparison
to the duration of the current. The author describes experi-

ments on alternating currents in two induction coils, variously
connected, and finds in the phenomena certain analogies to vibra-

tions of the nature of sound and light.—Herr Lubarsch endeavours
to show that the faultiness of past experiments on fluorescence
has arisen only from the first of three causes assigned by Prof.

Lommel, viz.", absorptive action of the fluorescent liquid on the
fluorescent light, in observation of the liquid minor. He finds

endence of the generality of this law : in all fluorescent sub-
stances the more rerran;^ble limit of the derived spectrum coin-

cides with the place of strongest absorption in the absorption
spectrum, or (where this is not distinctly perceptible) with the
place of strongest fluorescence in the fluorescent spectrum. Sub-
stances with double fluorescence, as chlorophyll (the phenomena
of which he describes), are not excepted from the Law.—Herr
Rudorff describes a simple and convenient apparatus for deter-
n[iining the specific gravity of powdered substances ; Herr
Wiedemann and Herr Schulze, an arrangement with which can
be proved the dissociation of hydrate of chloral at 100° ; Herr
Wiedemann, experiments yielding the result that by passage of
electricity a gas may become luminous far tmder 100°, &c.—

A

large part of the number is occupied with the concluding part
of Kohlrausch's paper on electric conductivity, &c., already
referred to.

Journal de Physiqut, February, 1879.—The opening paper
by M. Jamin, on complements to the theory of dew is

followed by one in which M. Lippmann shows that the
depolarising property of a metallic solution is limited to the
same metal as it contains ; and that this electric reaction may be
applied, in several cases, in testing for a metal, as a convenient
auxiliary of chemical analysis. The electric work expended to
produce polarisation is stored (he contends) not in the form of
chemical enei^, but in that of electrical, as in a condenser.—
M. van der Mensbrugghe offers some remarks on measurement
of the superficial tension of liquids, apropos of recent experiments
by M. Terquem.—M. Gemez describes a method jof observing
the rotatory power of quartz at different temperatures, and which

seems to meet the difficulties of the case better than that of M.
Joubert and other physicists. Two quartzes of contrary rota-
tion are fixed at the two ends of a tube, and only one is heated.
A universal support or electro-diapason for inscribing and
showing in projection vibratory movements is described by M.
Duboscq.

SOCIETIES AND ACADEMIES
London

Royal Society, March 27.—" On the Organisation of the
Fossil Plants of the Coal Measures. Part X." By W. C.
Williamson, F.R.S., Professor of Natural History in Owens
College, Manchester,

The still existing differences of opinion respecting the botani-
cal afl^ities of the Sigillariae give value to every new fact calcu-

lated to throw light upon the question. In 1865 Mr. Edward
Wunsch, of Glasgow, made a discovery, which proves to have
an important bearing upon it. He found, at Laggan Bay, in
Arran, a series of rather thin carboniferous strata, separated by
thick beds of volcanic ash, and in one of the carboniferous shales

especially, he discovered the bases of the stems of numerous
very large trees standing perpendicularly to the shales. These
trees have been referred to by several authors as Sigillarian. In
the summer of 1877 Mr. Wtmsch and I employed quarrjinen to
make extensive excavations amongst these strata, for the ptirpose of
adding to the extensive series of specimens which he had obtained,
and the whole of which he kindly placed in my hands. The
aggregate result of these explorations was to show that the con-
clusion previously arrived at, \\z., that the stems had belonged
to a grove of Sigillarian trees, was unsupported by a solitary

fact. These stems were of very large size, showing that they
had belonged to fully grown trees. None of them displayed any
traces of leaf-scars, having outgrown the stages at which such
scars would remain visible. Their outer surfaces were scored
with deep irregular longitudinal fissures, resulting from internal

growth and consequent expansion, and which appear to have
been mistaken for die lon^tudinal grooves and ridges of a Sigil-

larian bark. Such, however, they certainly were not, since, in
every instance, the surface bark had been entirely thrown off,

and the fissures entered deeply into the subjacent b^k layer. In
most of the stems this comparatively thin bark layer was the
only one that remained, the greater portion of the inner bark
and the central vascular axis ha^-ing disappeared, leaving a large
cylindrical cavity, which was filled up with volcanic ash. These
stems failed to display a single feature justifying the conclusion
that they were Sigillarian,

In two of them the central cavity, instead of being filled with
ash, was filled with [miscellaneous heaps of vegetable matter,
amongst which were large fragments of the vascular axes of
various plants, such as Lepidodendra and Stigmariae, but in one
of the largest stems were five or six decorticated vascular cylin-

ders of Diploxyloid stems, of the largest size, and which, though
arranged parallel to the long axis of the cylinder which inclosed
them, obviously did not belong to them, but had been floated in
from >vithout. The supposition that these had been young
stems that had grown within the hollow protecting cylinders,

fi-om spores, accidentally introduced, is wholly untenable, since

each one of these several vascular axes lias been the centre of a
stem fully as large as that within which we found them aggre-
gated. Of course, these Diploxyloid vascular axes had the
organisation which Brongniart and the younger school of French
botanists which still upholds his %'iews on this point, believe to
be characteristic of true Sigillariae—a conclusion from which I
have long dissented.

The only fragments we found, that threw any light upon the
character of the leaf-scars that had indented the surfaces of
these fiflly-grown stems, was a well-defined example of the
Lepidodendroid type.

We directed careful attention to the nature of the smaller

fragments of branches and foliage which abounded in the vol-

canic ash with which the large stems were overlaid. These
consisted of Lepidodendroid branches and twigs of all sizes and
ages, and no doubt was left upon my mind that they were really

the disjecta membra of the stems around which they were so pro-

fusely scattered. The only fruits that have been obtained from
the same locality are Lepidostrobi, most of which contain
macrospores and microspores. Unless we »re prepared to

believe that this Arran deposit contained, on the one hand.
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numerous stems without branches, and, on the other, yet more
numerous branches without stems, we must recognise in these

specimens the complementary elements of a grove of Lepido-

dendroid trees.

One specimen found is a very important one. It has a mean
diameter of six inches, and is either a small stem or a very large

branch. Internally it exhibits the same structure as all the

smaller Lepidodendroid branches, except so far as it is modified

by size and age. But in addition to its other features, it exhibits

a very narrow exogenous ring surrounding the ordinary Lepido-
dendroid one, thus giving some clue to the size attained by such
branches before the internal organisation passed from the Lepi-
dodendroid to the Sigillarian type.

The important discovery by Mr. D'Arcy Thompson, of
Edinbur^jh, of young branches of Ulodendron with reproductive

cones actually attached to the scars characteristic of the genus,

finally settles the nature and functions of these scars, showing
that they mark the positions from which bilaterally arranged
deciduous organs of fructification have fallen.

The structure of Calamostachys Binneyana has had further

light thrown upon it, sustaining my previously expressed convic-

tions that it had a triquetrous axis, and that consequently its

affinities were with Asterophyllites and Sphenophyllum, and not
with Calamites. A specimen demonstrates that the six vascular

bundles going to the six fertile sporangiophores were given off

in pairs from the three tmncated angles of a triangular vascular

axis—an orientation absolutely indentical with that represented
in similar sections of stems of Sphenophyllum, published by M.
Renault. The recent discovery by Herr Stur, of Vienna, of a
plant in which Sphenophylloid and Asterophyllitean leaves are

found upon a common stem, establishes the correctness of my
previous conclusions, as to the very close affinities of these two
genera,

A laige series of specimens from Oldham and Halifax has
enabled me to investigate in detail the very curious objects to

which Mr. Carruthers gave the name of Traquairia, and which
that observer believes to be a form of Radiolarian life. Their
Tcry elaborate organisation can scarcely be made intelligible

without the aid of plates. In a previous memoir {Phil. Trans.

1874, p. 56), I ventured to doubt the correctness of Mr. Carru-
thers' conclusions, and expressed my conviction that these

objects resembled spores rather than protozoan skeletons.

Further study of their details of structure has only strengthened
this opinion which has also received the important support of

Professors Hseckel and Strasburger, of Jena, both of whom
have carefully studied my collection of specimens. These objects

are small spheres—the sphere-wall of which is prolonged into a
series of long radiating tubes not unlike the muricated species of

a Cidaris. In their young state each murication gives off a
delicate thread or threads, which ramified freely in an apparently
mucilaginous or gelatinous, structureless, inve>ting magma. In
older specimens these threads developed into branching and
radiating cylindrical tubes which, like the primary ones, had
very thin walls. Within the outer sphere-wall, which consists of

the coalesced bases of these branching tubes, 'were at least two
other thin layers of membrane, and in several of the specimens
the interior of the capsule is filled with cells, exactly like those

seen in the corresponding cavities of Lycopodiaceous macro-
spores found in the Halifax deposits from which the finest

Traquairise have been obtained. These objects differ consider-

ably from all known reproductive structures ; but I agree with
Prof. Hjeckel in his very decided rejection of them from the
Radiolarian group of organisms, and with his conclusion that

they are vegetable and not animal structures. Prof. Stras-

burger thinks it most probable that their affinities are with the
macrospores of the Rhizocarpse.

Myriads of the vegetable fragments both from Oldham and
Halifax are drilled in all directions with rounded insect or worm
borings, and further traces of these zylophagou> animals are
seen in innumerable clusters of small Coprolites of various sizes,

the size of those composing each clu-ter beintr uniform.
liesirous of verifying Count Castracane'.^ alleged discovery of

Diatoms in coal, specimens of twenty-two examples of coal from
various localities in Yorkshire, Lanca hire, and Australia were
reduced, after the Count's method, to a small residue of ash.

This work was done for me in the chemical laboratory of Owens
College through the kindness of Prof. Roscoe. Like Mr. F.
Kitten, of Norwich, the Rev. E. O'Meara, of Dublin, and the
Rev. G. Davidson, of Logic Coldstone, 1 have failed to discover
the slightest trace of these organisms in coal.

The last objects described are some minute organisms from
the carboniferous limestones of Rhydmwyn, in Flintshire, and
which were supposed by Prof. Judd to have been siliceous
Radiolarians from which the silica had disappeared and been
replaced by carbonate of lime. I fail to find any confirmation
of this conclusion. The objects appear to me to constitute an
altogether new group of calcareous spherical organisms that
may either have been allied to the Foraminifera or have had
some affinities with the Rhabdoliths and Coccoliths. I have
proposed for several species of the organisms the generic name
of Calcisphrera. Myriads of objects of similar character, but
of larger size, constitute the greater portion of a Corniferous
limestone from the Devonian beds of Kelly's Island, U.S.A.

Additional light is thrown upon some Lycopodiaceous Stro-
bili, fern-petioles, Sporocarpous or cryptogamic conceptacles,
and other spore-like bodies, Gymnospermous seeds and stems.

Chemical Society, March 20.—Dr. Gladstone, president, in
the chair.—The following papers were read :—On plumbic tetre-
thide, by E. Frankland and A. Lawrance. The authors pre-
pared this compound by adding plumbic chloride to zinc-ethyl,
and distilling the product in a current of steam. Ammonia^
carbonic anhydride, carbonic oxide, cyanogen, nitric oxide,
oxygen, and sulphuretted hydrogen, do not act on this substance
at ordinary temperatures; sulphurous anhydride converts it into
a white amorphous mass, consisting of diethylsulphone and
plurnbic ethylsulphinatc.—Prof. W. Foster gave a verbal com-
munication on the production of the higher oxides of iron,
chromium, manganese, and bismuth. When the salts of the above
metals are treated with an alkaline solution of sodic hypobromite,
ferrates, chromates, permanganates, &c., are formed, oxygen
being evolved. Copper sulphate solution, when mixed with the
hypobromite solution, evolves oxygen at ordinary temperatures,—On the decomposition of v\ ater by certain metalloids, by C. F.
Cross and A. Higgin. The authors conclude that pure sulphur
decomposes water, uniting both with its oxygen and hydrogen

;

the decomposition is independent of atmospheric oxygen.
Amorphous phosphorus decomposes lead acetate solution, but is

without action on water at lOo". Vitreous phosphorus does not
decompose water at 100° when air is excluded.—On the volumetric-
determination of chromium, by W. J. Sell. To the boiling
solution containing chromium, acidified with sulphuric acid, per-
manganate is added until a pink tint remains after boiling for
three minutes ; the manganese is precipitated by the addition of
sodium carbonate and alcohol, and filtered off; the chromic acid
in the filtrate is then determined by iodine and hyposulphite.
The author also gives details of a method of fusing chrome iron
ore, by means of which an estimation of the chromium can be
made in an hour and a quarter.

Geological Society, March 12.—Henry Clifton Sorby,
F.R.S., president, in the chair.—Lazarus Fletcher, Arthur
Samuel Hamand, William J. Pope, and George W. Slatter,.
were elected Fellows of the Society.—The following communi-
cations were read :—On perlitic and spherulitic structures in the
lavas of the Glyder Fawr, North Wales, by Frank Rutley,
F.G.S. He mentioned the fact that the lavas of Bala age in
Wales were generally vitreous, and instanced some remarkable
cases of spherulitic structure from that district. Prof. Judd
stated that among the mo>t ancient rocks of the north-west of
Scotland were lavas showing spherulitic and fluidal stracture.
These were also common in the old red sandstone lavas. He
thought that as the spherulitic, perlitic, and fluidal structures
were in rocks of modern date confined to vitreous varieties, the
inference was safe, when applied to ancient rocks, that they
were once glass. Dr. Sheiimer asked if an analysis of the
rock had been made. If the rock was a true perlite, there
should be about 80 per cent, of silica. If the rock was altered,
one might expect a large excess of ma;^nesia. Prof. Ramsay
said that the character of the e lava-flow s was evident even with-
out microscopic examination. He recapitulated the evidence
which had persuaded him of this when surveying the district,

and expressed doubt as to the rocks at the base of the Cambrian
in North Wales being true lava-flows. Dr. Hicks said he
thought there wa no reason why a perlitic structure should not
occur in rocks of Bala age. He thought the fir>t spherulitic
rocks recognised in this country had come from rocks of Arvonian
age at St. David's. Mr. Bauerman said that modern lava-flows
often cover very large areas, as in North America and India ; so
the mere distance of the VVrekin from Wales would be no diffi-

culty. Mr. Rutley doubted whether spherulitic structure was
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always connected with vitreous. He did not see that the

fX'esence of magnesia would prove or disprove alteration. He
did not think a rock could be vitreous if solidified at a great

depth, since it would hardly be able to cool with sufficient

rapidity.—The gold-leads of Nova Scotia, by Henry S. Poole,

F.G.S., Government Inspector of Mines. The author remarked

upon the peculiarity that the gold-leads of Nova Scotia are

generally conformable with the beds in which they occur, whence

Dr. Sterry Hunt and others have come to the conclu.'-ion that

these auriferous quartz veins are interstratified w^ith the argil-

laceous rocks of the district. With this view he does not agree.

He clas^itied the leads in these groups according to their rela-

tions to the containing rocks, and detailed the results of mining-

experience in the district, as showing the leads to be true veins

by the following characters:—(i) Irregularity of planes of

contact between slate and quartz
; (2) The crushed state of the

slate on some foot-walls ; {3) Irregularity of mineral contents ;

(4) The termination of the leads
; {5) The effects of contemporary

dislocations ; (6) The influence of strings and offshoots on the

richness of leads. The author further treated of the relative age

of the leads and granite, and combated the view that the granites

are of metamorphic origin, which he stated to be disproved by a

study of the lines of contact. He also noticed the effects of

glaciation on the leads, and the occurrence of gold in car-

boniferous conglomerate.—On conodonts from the Chazy and
Cincinnati groups of the cambro-silurian, and from the Hamil on
and Genesee-shale divisions of the devonian, in Canada and
the United States, by G. Jennings Hinde, F.G.S. After a

sketch of the bibliography of the subject, the author described

the occurrence of conodonts. In the Chazy beds they are

associated with numerous Leperditue, some trilobites, and
gasteropods ; in the Cincinnati group with various fossils ; and
in the devonian strata principally with fish-remains ; but there is

no clue to their nature from these associated fossils. They
possess the sa ne microscopic lamellar structure as the Russian

conodonts described by Pander. The various affinities exhibited

by the fossil conodonts were discn^sed ; and the author is of

opinion that though they most resemble the teeth of myxinoid
fishes, their true zoological relationship is very uncertain. The
paper concluded with a classification of the conodonts from the

above deposits.—On annelid jaws from the cambro-silurian,

Silurian, and devonian formations in Canada, and from the

lower carboniferous in Scotland, by G. Jennings Hinde, F.G.S.
After referring to the very few recorded instances of the dis-

covery of any p rtions of the organisms of errant annelids as

distinct from their trails and impressions in the rocks, the author
noticed the characters of the strata, principally shallow-water
deposits, in which the annelid jaws described by him are

imbedded. A de cription was given of the principal varieties

of form and of the structure of the jaws. They were classified

from their resemblance to existing forms under seven genera,

five of which are included in the family Eunicea, one in the
family Lycoridea, and one among the Glycerea. The author
enumerated fifty-five different forms, the greater proportion of
which are from the Cincinnati group.

Meteorological Society, March 19.—Mr. C. Greaves,
F.G.S., president, in the chair.—The follo\ving were elected

Fellows of the Society :—R. Burniston, W. H. Crawford, J.
Davies, The Earl of Derby, H. Dowas, S. Egar, I. S. Hodgson,
S. HoUins, T. M. Hopkins, H. Homcastle, C. W. Johnso , E.
M. Nelson, and F. Wilkin.—The papers read were :—Dew,
mist, and fog, by George Dines, F.M.S. The author has during
the last two years made a number of experiments to determine
the amount of dew that is deposited on the surface of the earth.

The plan adopted was as follows :—Glasses similar to ordinary
watch-glasses were procured ; the surface area and the weight of
each was a-certainei These glasses were exposed to the open
air in the evening, being placed on different substances, viz.,

on grass, on slate, and on a deal board, the two latter being
raised a few inches above the grass. A minimum thermometer
was generally placed by the side of each glass. It is only on
rare occasions that an amount of dew exceeding the coio inch
in depth has been deposited upon the measuring glas-es, and out
of 198 observations, in only 3 has that amount been exceeded.
Fifty-eight observa'ions give the amount from 0010 to o"oo5
inch : 107 from 0-005 to o"OOi inch ; 22 less than 0001 inch

;

and 8 observations no dew at all. The author think- it may be
fturly assumed that the average annual deposit of dew ujion the
surface of the earth falls short of i"5 inch. There are two
kinds of mist, the morning and evening ; the morning mist is

caused by the evaporation from the water and the moist groiuid
taking place fa-ter than the vapour is taken away ; the air

j

becomes saturated, bit this does not .'top the evaporation ; the
vapour continues to rise into the air, is there condensed, and
forms mist, which gradually spreads over a wider surface. The
evening mist is produced as follows :—The c 'Id on the grass

caused by radiation lowers the temperature of the air above it

;

the invisible vapour of water previously existing in the air is in

excess of that which the air can retain w hen the temperature is

lowered ; the surplus is condensed, becomes a mist-cloud, aid
floats in the air just above the surface of the grass. Taken
either separately or combined, the mists appear to the author
totally and altogether inadequate to account for those dense fogs
which at times overspread large tracts of country. Dense fogs
near the earth are often accompanied by a clear sky above,
when the sun may be seen reflected from the gilded vanes of
our public buildings. After long consideration the author is

inclined to attribute these fogs to some cau>e at present tmknown
to U-, by which the whole body of the air to some distance
above the surface of the earth is cooled down, and, as a conse-
quence, part of the vapour in that air is conden-ed and form>
what has been called an "earth-cloud."—On the inclination of
the axes of cyclones, by the Rev. W. Clement Ley, M.A.,
F.M.S. The object of this paper is to call attention to the
evidences recently afforded by the results of mountain observa-
tions to the theory that "the axis of a cyclone inclines back-
wards." The author first reviews the state of the question up
to the present time, and details his own investigations, chiefly

founded upon the movement of cirrus clouds ; he then refers to

Prof. Loomis's recent " Contributions to Meteorology," in which
is discus-ed the observations at the summits and bases of several

high mountains, the results of which fully confirm the theory
that the axis of a cyclone inclines backwards. The di- cussion
on this paper was adjourned till the next meeting.— Contributions
to the meteorology of the Pacific. No. III. Samoan or Navigator
Islands, by Robert H. Scott, F.R.S.

Physical Society, March 22.—Prof. W. G. Adams, presi-

dent, in the chair.—New Member, Capt. Hastings R. Lees,
R.N.—Capt. Abney, R.E., F.R.S., read a paper on obtaining
photographic records of absorption spectra. Absorption spectra
have hitherto been recorded by the difficult method of hand-
copying ; but the discovery by Capt Abney of a silver salt sensi-

tive to all rays in different degrees renders the photographic
method available. The records thus obtained are photographs
of the spectrum of the naked light of the source and of that of
the same li^^ht reduced by insertion of the absorbing material in

its track, and these are taken parallel, so that the dark absorp-
tion lines can be readily compared. Examples of these were
thrown by him on the screen. This method can be used as a new
weapon in attacking solar physics and determining whether or
not compound bodies exist in the sun. Absorption spectra to

compare with the sun can be got for compound bodies by burning
the matter in question in a flame in front of the slit and passing
a bright light through the flame.—Prof. Guthrie, F,R,S., then
read a paper on the fracture of colloids, as illustrated by experi-
ments on the breakage of glass plates either by pressure or heating
at the centre or round the circumference. Circular plates of
glass, pressed at centre or circumference, break in radial lines.

However supported, a plate breaks in the same fashion if heated
in the same way. If heated in the middle the crack is peak-
shaped, like an obelisk on a double pedestal, two cracks forming
the outline, with sometimes a third down the middle. The two
cracks unite before they reach the fA^& on one side, and (as

afterwards pointed out by Prof. W. G. Adams) the three ex-
tremities of the two cracks all meet at right angles to the edge. The
crackage varies with the size and shape of the plates, the flame,
and kind of glass ; but the type is the same for all. Cracks cross
each other. Prof. Guthrie defined a crack as the line where
the ratio of cohesion to strain is lea-t, and likened it to the
lightning flash, Mr. W. Chandler Roberts, F.R.S., said that

he had observed once a volute spiral crack in dried hydrated
silicic acid, and recommended Prof. Guthrie to study cracks in

agate, which is the most perfect colloid known.

Geneva
Society of Physics and Natural History, Noyember 6,

1878.—M. Raoul Pictet read a paper on temperature and on the
general synthesis of all calorific phenomena. The purpose of this

research is to prove the absence of rigorous definition of the
word "temperature," \ht petitio principii on which the construe-



524 NATURE {April I, \^f^

tion of all thermometers rests, and the confusion which exists in

most of the«treatises on physics between the terms!: heat, sensible

heat, latent heat, and temperature.—M. Arthur Achard described

certain considerations relative to the useful effect of ma^eto-

electric machines, and spoke especially on some experiments

made by Prof. Hagenbach of Bale with a Gramme machine (see

Archhi des Sc. Phys. et Nat.,, vol. Ixiv. p. 332).—Prof. Schiff

spoke of the electric currents observed in animals. Most of

them proceed from the glands of the skin, which are veritable

electrical apparatus. If we destroy the skin or cauterise it,

currents are produced which are attributed to the muscles, but

which proceed from the movements of the animal. The observa-

tions were made on the protics.

November 21, 1878.—Prof. Soret communicated the results

of his researches on absorption spectra by means of the eye,

especially with respect to ultra-violet radiations. He operated

on the eyes of oxen and calves, and he found that the ultra-violet

radiations were transmitted as far as the S line. The aqueous

humour allows them to pass as far as V. The vitreous sub-

stance has a transparency much greater than the aqueous

humour.—M. Raoul Pictet presented several considerations on

the passage to a liquid state of compressed gases, and in that

state the limit which is produced for each gas at a certain

pressure and a certain temperature.

December 5, 1878.—M. J. M. Crafts showed a new thermoscope,

a description of which he recently published, and the air-reservoir

of which is only x\th of a cubic centimetre. From experiments

made with this instalment he concludes that the physical

characteristics of different bodies are much less dissimilar at high

than at low temperatures.—Prof. Schiff experimented before the

Society on a seismograph of M. Ziegler, consisting of a tube of

gold-beater's skin, with which he envelopes the member whose

variation of volume he wishes to measure, corresponding to the

beatings of the pulse. This large tube communicates its impres-

sions to a registering apparatus by means of a very narrow tube.

—Prof. Joh. Miiller gave an account of very delicate microscopic

observations made by him and M. Minks on lichens, and over-

throwing definitely the theoiy of Schwendler (See Arch, des Sc.

Jan. 1879, p. 49). i

Paris

Academy of Sciences, March 24.—M. Daubree in the chair.

—The following papers were read :—On the slow changes

undergone by wine during its conservation, by M. Bertheiot.

These observations relate to bottles of port ico and 45 years old

respectively, which the author analysed. Liter alia, the cane-

sugar in the older wine had disappeared almost completely ; and

there was very little in the other. The wines must have lost

more than a fourth of their acidity through etherification. The

amount of cream of tartar was much under the normal solubility.

The alcohol was in like proportion to that of recent port, there

had been little change in it, therefore, probably. As to gases,

one litre of the wine contained 12-4 cc. oxygen, and 32-3 cc.

nitrogen, without carbonic acid ; corresponding to normal satura-

tion of the wine by the gases of air. In saturation with oxygen

this old wine contrasts with recent Burgundy -vvines, which have

no trace of it in solution, but which contain CO2, while the old

ports have parted with this through diffusion.—Remarks on

some points of crystallogy, by M. Lecoq De Boisbaudran.

He makes inferences from the unequal resistances of differ-

ent faces of a crystal to change of state. The solubility of

the crystal must vary with its exterior form. The peculiar

mode of regeneration of mutilated crystals is easily ex-

plained ; also the influence of rapidity of gi-owth on relative

development of the different parts of a crystal, &c.—Communi-
cations on several geographical questions, by M. de Lesseps.

These relate to inter-oceanic canals and a conference on the

subject, to be held in Paris on May 15 ; news fi'om M. Soleillet

on the banks of the Niger, and from Serpa Pinto, announcing

important discoveries on the course of the Zambesi ; news also

from M. Roudaire at Gabes.—Addition to a previous note on

dammino- the Tiber at Rome, by M, Dausse.—Observations of

Brorsen'^s periodic comet, by M. Tempel.—Formula; relating to

perturbations of planets, by M. de Gaspans.—On resolving

equations, by M. Pellet.—On the solution in whole numbers of

the equation {i)«X^ + bY^ -V dX'Y^ -^ fX^Y + gXY^ = cZ\

by M. Desboves.—Molecular vibrations in magnetic metals

durint^ passage of undulatory currents in these metals, by M.

Ader. Such vibrations are thus had in all the magnetic metals,

and give articulate sounds. To have them in all their intensity,

a mechanical action must be opposed to the wires or bars,

especially the inertia of two heavy masses at their extre-
mities. The effects of these electrodynamic vibrations, and
the conditions of mechanical actions to be opposed to the
bars are quite the same as those the author has indicated
for electro-magnetic molecular vibrations.—On ytterbine, the
new earth of M. Marignac, by M. Nilson.—On scandium, a. ntw
element, by M. Nilson. The preparation of ytterbine (^vhich
he describes) furnished a substance with molecular weight 127*6
instead of 131, indicated by M. Marignac ; and M. Nilson was
led to suspect the presence of another earth, of lower molecular
weight, mixed with the product examined. The spectroscope
favoured this idea, and M. Thalen indicates the lines proper to
the spectrum of the new earth. The name given to the new
element is meant to recall its presence in gadolinite or enxenite
minerals, found only in the Scandinavian peninsula hitherto.

The atomic weight is under 90. M. Nilson remarks on some of

its chemical properties.—On the cyanosulphite of potassium, by
M. Etard.—Thermochemical study of alkalino-earthy sulphides,

by M, Sabatier.—On various alcoholic iodides and bromides, "by

MM. De Montgolfier and Giraud.—On the formation of aurine,

by MM. De Clermont and Frommel.—On the presence of lithine

in rocks and in the waters of seas ; consequences relative to

saliferous strata and to certain classes of mineral waters, by M.
Dieulafait. Lithine is as widely distributed as soda and potash,

and accompanies these two bases in all rocks of primordial forma-

tion. It exists in the Mediterranean and other seas in such
quantity that it can be recognised in the residue of evaporation

of even one cubic centimetre. It concentrates notably in the

sediments of salt marshes. Marls in small quantity give an in-

tense spectnim of lithine. All waters mineralised in the primor-

dial formation contain lithine, and all waters distinctly saline

contain it in exceptional proportion.—Resistance of germs of

certain organisms to the temperature of 100° ; conditions of their

development, by M. Chamberlaud. He describes two forms of

Bacillus, whose germs have this resistance ; boiling water several

minutes or even an hour will not kill them.—On the presence in

the blood and tissues, under spheroidal form, of certain liquids

not miscible in water and which have penetrated through the

lungs, by M. Poincare. Spirit of turpentine and nitrobenzine

are among the substances observed to have this effect. The fact

bears on respiration of noxious vapours by workmen.—Ana-
tomical and physiological study of nectaries, by M. Bonnier. He
rejects Darwin's theory of the rdle of nectaries. Nectariferous

tissues, floral or extra floral, emitting a liquid or not, form

special nutritive reserves in direct relation with the life of the

plant.—Experimental researches on the conditions of growth of

root hairs, by M. Mer.—On a new disease of the Rubiacese of

hothouses, by M. Comu.—On halos and parhelias seen in the

park of Saint Maur, by M. Renou.—On the unity of forces in

geology, by M. Hermite.
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THURSDAY, APRIL 10, 1879

JOHANNES MUELLERS CLASSIFICATION OF
PASSERES

Johannes Milller on Certain Variations in the Vocal

Organs of the Passeres that have hitherto escapedNotice.

The Translation by F. Jeffrey Bell, B.A. Edited, with

an Appendix, by A. H. Garrod, M.A., F.R.S. (Oxford,

at the Clarendon Press, 1878.) 4to. Plates.

MORE than thirty years ago was this celebrated

treatise, now translated by Mr. Bell, published,

but without attracting any notice in this country. It is

true that some twelve months after the author's investiga-

tions were first communicated to the Academy of Sciences

of Berlin Qune 26, 1845), a brief abstract of them

appeared in what was then, as it still is, our leading bio-

logical magazine {Ann. Nat. Hist., xvii. p. 499), but no

one here seems to have thought them worthy of further

attention. Indeed, the principal British ornithologists

had so long gone astray in pursuit of that will-o'-the-

wisp—the "Quinary System," which seemed to have

been revealed to the obscure vision of Vigors, and had so

completely mystified themselves with hazy specula-

tions concerning circles, types, affinities, and all the

jargon of what was so loudly proclaimed to be the

"Natural Arrangement," that it would have been hope-

less to expect them to return to the paths of common

sense. Their successors had to make the best of what

was before them, and that best was obviously to leave

it alone : for they doubtless found, even as we find to

day, that all which had been written by the Quinarians

was hopelessly unintelligible.' Preached, however, as

this doctrine constantly was, amid terrific maledictions

on all who hesitated to receive the "Circular System" as

the orthodox faith, they were content to let its results

pass unquestioned, and thus the "Natural" Orders and

other groups, which were the invention of Vigors and

some of his followers, were silently accepted, and they

continued to be adopted by most British ornithologists

until very recently, if indeed they have now gone wholly

to their rest. There is nothing extraordinary in all this.

No disputant is so difficult to overthrow as a mystic, and

a mystic your Quinarian certainly was. He could, more-

over—and the fact is worthy of note, since mystics are

seldom so highly accomplished—^vrite long and smooth

sentences, irreproachable as to style or grammar, gene-

rally not deficient (allowance being made for certain false

' The Quinarian system has so completely dropped out of use, that

readers of this generation may he at a loss to find out what it really was.
We therefore present ihem With the following " Symbolum K idei," drawn
up by a very orth dox Quinanan (Mr. Neville Wood), in 1836, in the hope
that It will convey clear ideas to them :

—" The first and fundamental prm-
ciple inculcated by Macleay and his isciples is, that all nature moves in a
circle, and that the series of beings is unbroken; and, secondly, that each
grouD and each species has a double affinity. Every one of the higher
groups has a b.nary division, viz. the normal or typical, and the aberrant,

the former contain.ng two, and the latter three, of the five subdivisions of
which each of the higher gr.jups is composed. We cannot here explain the
doctrine of analogy—which is wholly distinct from affinity—but we can
give an instance of it :—the Hedge Ounnock in the Sylviada represents the
House Sparrow in the Fringtilida ; that is, the one bears the same relation

to the Sylviadie that the other does to the Fringillida, and hence they are
said to bear an analogy to each other. The whole zoological ser.es, before
arranged in a simple cha.n, according to this system revolves in an almost
infinite number of circles around man, from whom they may be said to

degrade on all sides." It is pleasing to observe that a little further on the
author states that " no one who supposes the Quinary System, or any part
of it, to lead to Atheism, can rightly understand its princq>les."—OrmMtf-
lofist's Text-book, pp. 30, 31.

Vol. XIX.—No. 493

premisses) in logical arrangement, sometimes distinctly

marked by wit, and always abounding in metaphor. They
only lacked a plain meaning. If you pleaded that it was

not easy to distinguish the boundaries of the metaphorical

and the real, he politely intimated in reply that you
were an ass, and deluged you with another torrent of

mystic verbiage of the same kind. On raising further

objection, your Quinarian began to lose his temper, and,

metaphorically shaking "a bunch of fives" (namely, his

fist) in your face, discharged at you a volley of well-

assorted epithets, about the reality of which there could

be no doubt. This is absolutely no exaggeration of some
of the characteristics of the Quinarian controversy which
may be found in certain publications since 1823, when
Vigors unhappily began to apply to Ornithology the sense-

less fantasies which Macleay had a short time before

evolved from the depths of his own imagination. Good
work, verj'good work, was no doubt being done in the mean-
while by some British ornithologists, but the good work was
wholly of a limited and special kind. Generalised or

broad views were either not taken at all, or, if attempted,

were propounded by men of comparatively poor ability,

men who were unable to see their way through the baleful

fogs that the Quinarian magicians had conjured up around

them. It is not too much toeay that for some forty years

British ornithologists were wandering in a wilderness of

words. Temminck's "Manuel d'Omithologie," the

second edition of which was published in 1820, and
speedily became well known in England, it is true, kept

some, who regarded it as a kind of gospel, from being

utterly bewildered by the cloudy dreams of the Quinarians,

for Temminck was a simple-minded Dutchman, who had
no philosophical or pseudo-philosophical theories to sup-

port, no circular visions to relate, and no metaphorical

phrases wherewith to encumber his statements. He
wrote in French, and if his language appeared to Vieillot

not to be the pure French of the Academic Fran^aise, it

Avas easily understood by most Englishmen, and he con-

sequently exercised an enormous influence on their mind
—an influence which in time produced evil effects, though

that is at present no business of ours to show.

During this period of darkness in England there were,

however investigators in other lands pursuing what is

now obvious to all to have been the right road. Unfor-

tunately their investigations were published so as to be

practically inaccessible to our countrymen, and the results

at which they arrived were utterly unknoAvn to British

ornithologists. Thus we find Strickland, by far the best-

informed man of his calling and time, saying, in 1844,

that the labours of Wagler^ and Nitzsch "have not fallen

under my inspection." Accustomed as we are in these

days to the rapid exchange of publications with our

continental brethren, we might regard this at first sight

to be a grave shortcoming, but commercial and postal

facilities of intercourse with fellow-workers in foreign

countries did not exist, and we are prepared to maintain

that no very great blame is to be ascribed to British

ornithologists of that epoch for not knowing what was

being done abroad. The fault lay beyond them. There

was first the heavy import duty on foreign books, which pre-

« Referring probably to his " NatuiBches System " of 1830, tat bis

"Systema Avium" of 1827 had long before bieea reviewed in Englantj

{Zool. Joum. iii. p. 465).

AA
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vented international booksellers from existing, and made

it far more difficult to obtain in London a work published

in'Paris or Leipzig than it now is to get one that has been

printed in Chili or Japan. Next—perhaps it should have

been placed first—there was the lamentable fact that so

defective was English education, that few boys were

taught to read a book in any modern language but their

own. Enormous time was wasted at school over Greek

and Latin, which, owing to the senseless method of

teaching, were, as now, scarcely ever taught to any useful

purpose. A smattering of French was sometimes picked

up by boys when at home for the holidays, but that was

all. German was an utterly unknown tongue. All this

is of course notorious. To the ordinary English gentle-

man it mattered nothing, nor did it signify very much to

the literary man, but on the man of science its effect was

disastrous, and especially was it so to the naturalist.

Most of Cuvier's works had been, it is true, translated,

so they were open to all, but this was a very exceptional

case. Probably no British ornithologist had ever heard

of Merrem, Tiedemann, or Meckel ; assuredly no British

ornithologist was acquainted with their writings. Yarrell,

Macgillivray, and Blyth had each made some advance

in certain directions, and the last two were unquestionably

not fettered by Quinarian bonds, but their advance was

rather that of scouts than that of permanent occupiers.

Later came Nitzsch, Dr. Cabanis, and the illustrious

author of the work under review—in Germany, and—in

Sweden, Sundevall ; but still no eftect was produced on

our insular mind.

It was Nitzsch who first began the great work of criti-

cally examining the Linnaean Orders, Passeres and Pica

—the very names of which had passed out of use and

were well nigh forgotten in this country, being superseded

by the term Insessores. In his anatomical contributions

to Naumann's excellent " Vogel Deutschland's," a work

still far from being appreciated in England, in his treatise

on the Carotid Artery of Birds—which unfortunately yet

remains in the obscurity of its original Latin, and much
more completely in his "Pterylographie"—edited after his

death by Dr. Burmeister, and only translated into English

for the Ray Society in 1867—the most important struc-

tural differences and affinities between the various forms

so classed by Linnaeus were clearly shown. The Order

Passeres (or Passerince as Nitzsch called it) was revised

and reconstructed, some genera being added and others

excluded, while a majority of the Linnsean Piece became

the PicaricB of Nitzsch—a very heterogeneous assemblage

it must be allowed—the old name being unsuitable,

since the genus Pica was found to be truly Passerine.

But Nitz ch had the opportunity of dissecting but few if

any of the New-World forms, and consequently he did

not know that many American Passeres differed essentially

from those of the Old World in the structure of their

vocal organs. This fact it seems was first ascertained by

Macgilli ^ ray,^ but he did not see its importance, which

was really recognised by Miiller, and the latter's discovery

was the cause of the treatise now translated for us after

so many years by Mr. Bell, and edited by Mr. Garrod.

^ Mull r in the work under review (Trans!., pp. 5 and 6) makes the mis-

take, wh c 11 his translator or editor might, we think, have corrected, of

attributing > he anatomical portions of the "Ornithological Biography" to

Audubon I I'hey are admittedly; by Macgillivray, who is known to have

abo helped largely in the composition of that work.

Though ornithologists have by no means followed up
Miiller's investigations as they deserved, the period that

has elapsed since their publication has not been alto-

gether idly passed, and Mr. Garrod has enhanced the

value of his coadjutor's translation by adding thereto an

appendix bringing the knowledge of the subject almost

"up to date," and incorporating the results of his own
labours thereon. Miiller, however, was no more free

from error than his predecessors had been. He divided

his '^ Passerinen'"—to which he applied the Vigorsian

title of Insessores—into three tribes :—(i) the Oscines or

Polymyodi, "having the lower larynx formed partly by

the trachea and partly by the bronchi, and possessing

five or six pairs of muscles attached to the end of certain

of the bronchial rings "
; (2) the Tracheophones, " with

the lower larynx formed exclusively by a modification of

the lower part of the trachea"; and (3) the Picarii,

"with the larynx either partly tracheal and partly

bronchial, or wholly bronchial and with not more than

three pairs of muscles."' The Ptcarii of Miiller, how-

ever, form a group not quite commensurate with the

Picaria of Nitszch, and this is a point to which attention

should be directed, as, owing to the very slight difference

between the two names, one has been frequently written

for the other, and the two groups deemed to be identical.

Nitzsch very properly excluded what are now known as the

Tyrannidce from his Picarice, while Miiller, as improperly,

included them among his Picarii. Both authors also erred

in their conception of the family Ampelidce, which, in the

sense in which it is used by them comprises two very dis-

tinct groups, the Ampelidce proper and the Cotingidce.

Nitzsch, whose experience had lain with the single Euro-

pean representative of the former, placed the family

among his Passeres, while Miiller, judging it would appear

from the New-World genera, which are now more rightly

held to compose the Cotingidce, referred the family to his

Picarii. It is nowadays abundantly clear that the true

Ampelidce are very normal Passeres, while the Cotinoidce

are not Passeres in the most restricted sense. But it is

impossible for us here to go into details. Mr. Garrod's

appendix will show how and to what good purpose he,

with the abundant opportunities he has enjoyed, has fol-

lowed Miiller's line of research, and has greatly extended

it. We certainly wish he had more explicitly set forth,

in a tabular form for instance, the general results of his

continuous investigations. The want of some such sum-

mary is the only serious complaint we have to make

against this book ; and, regretting as we do its absence,

we think we can perceive what has possibly been the mo-

tive of his abstention—his consciousness that there is yet

much more to be done, that few conclusions drawn at

present can be otherwise than general, and that fewer

still can be final. On one important point, however, he

corroborates what we imagine to have been a singularly

interesting discovery of Prof. Huxley's, namely, the di-

vergence of Menura (the Lyre-bird) from almost all the

other Passeres, its only relative (and the relationship can

hardly be very close) being Atrichia.

Our sincere thanks, and those of every English-speaking

ornithologist, are due to all concerned in this book—to

Mr. Sclater, whose influence with the Clarendon Press

' These definitions are taken from Prof. Huxley (Proc. Zool. Soc., 1867.

p. 471), being expressed with his usual admirable terseness.
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Delegacy caused it to be undertaken ; to Mr. Bell, who
seems to have very efficiently performed the actual task

of translation ;
^ to Mr. Garrod for the Appendix already

mentioned ; and last, though not least, to Prof. Peters for

supplying the use of the very plates which illustrated

Miiller's work.

OUR BOOK SHELF
Proceedings of the London Mathematical Society, vol. ix.

(November, 1877, to November, 1878,) 279 pp.
(Hodgson and Son, Gough Square, 1879.)

We have, in previous notices, indicated the character of

the papers contained in former volumes, and the same
remarks apply equally well to the volume before us. We
shall content ourselves, in our present notice, with giving

the titles and author's names only of the more important

papers.
Prof. Cayley, not so large a contributor as usual,

furnishes a short paper " On the Geometrical Represen-
tation of Imaginary Quantities, and the Real(»«, «) Corre-

spondence of Two Planes," and another equally short,
" On the Theory of Groups." There are brief notes " On
a Generalised Form of Certain Series," by Mr. Glaisher

;

"On the Transformation of Elliptic Functions," by Dr.

Klein, of Munich ; " On Certain Extensions of Frullani's

Theorem," by Mr. C. Leudesdorf; "The Flexure of

Spaces," by Mr. C. J. Monro; ''On the Relation

between the Functions of Laplace and Bessel," by
Lord Rayleigh ; "Notes on Normals," and "The
Decomposition of Certain Numbers into Sums of Two
Square Integers by Continued Fractions," by Mr. S.

Roberts. Longer papers are :
" On the Singularities of

the Modular Equations and Curves," by Prof H, J. S.

Smith ; "On Partial Differential Equations with Several

Dependent Variables," and "On a General Method of

Solving Partial Differential Equations," by Prof Lloyd
Tanner; "A Method in the Analysis of Plane Curves,"
by Mr. J. J. Walker; "On Conjugate Four-piece
Linkages," by Mr. A. B. Kempe ; and " A New
Method of finding Differential Resolvents of Algebraical

Equations," by Mr. R. Rawson. M. Halphen contri-

butes a long and valuable paper on " The Characteristics

of Systems of Conies."
Physical papers are " On the Electrical Capacity of a

Long Narrow Cyhnder, and of a Disk of Sensible Thick-
ness," by Prof. J. Clerk Maxwell ;

" On the Conditions
for Steady Motion of a Fluid," by Prof Lamb; "Notes
on the Solution of Statical Problems connected with
Linkages and other Plane Mechanisms," by Prof. A. B. W.
Kennedy; "On the Astatic Conditions of a Body acted
on by given Forces," by Prof Minchin; and "Progres-
sive Waves," by Lord Rayleigh. Mr. H. McCoU con-
tributes a paper in two parts bearing on logic and proba-
bilities, viz., "The Calculus of Equivalent Statements."

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, or

to correspond with the -writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters as

short as possible, ITu pressure on his space is so great that it

is impossible otherwise to ensure the appearatue even of com-
munications containing interesting and navel facts.l

Brorsen's Comet

I OBSERVED Brorsen's comet, about 8h. on March 29, through
a whitish haze that extinguished the small stars near it. It

appeared about the seventh magnitude, by estimation 3' in

' We might take exception, perhaps, to his rendering of the title, which,
we think, might have been mjre literally and better expressed by '* Or. the
Hitherto Unknown Diversities of Type in the Singing Organs," Sac.

diameter, its light very much condensed in the centre and ap-
proximately circular.

On Apnl 4 I obtained the following places, although the

moonlight much diminished its brilliancy :

—

1874. G.M.T. App. R.A. App. decl.

h. m. s. h. m. s. o ' /«

April 4 ... 8 29 59 ... 2 56 537 ... + 25 42 36
„ ... 8 38 31 ... 2 56 55*3 ... + 25 42 56

At the first observation the comet was compared with the star

Arg. -1- 25°, No. 485 ; at the second with Arg. + 2$°, No. 496
(Bonn Obs., vol. vi.). The observations admit of more acciu-ate

reduction.

The correction to the ephemeris of Herr Schuke (reproduced
in Natxtre, vol. xix. p. 510) is

—

In R.A. - 5'o
I

in decl -31 20

On both evenings when the equatorial was set to the position

given in the ephemeris (with Stras-er's correction, A.N. 2250)
the comet was not in the field of a low power. The above cor-

rection to the declination may prevent loss of time in finding the

comet. G. L. Tupman
I, Vanbrugh Park, Blackheath, April 6

Madagascar Forms in Africa

A PARAGRAPH in a recent number of Nature (p. 470) men-
tions the discovery of a new species of Ouvirandra in Eastern
Africa, the genus being hitherto supposed to be peculiar to

Madagascar. The plant in question, which was collected by
Dr. Hildebrandt, is, however, as has been pointed out by Dr.
Trimen and myself (Gardeners' Chronicle, February i, p. 149),
not a species of Ouvirandra, being destitute of the fenestrated
leaves, which is the only distinguishing character of that not very
sound genus. It is, in fact, a well-known and widely-distributed
African plant, Aponogeton leptostachyus, E. Mey. Dr. Hilde-
brandt, when lately in this country, fully assented to this identi-

fication.

A more novel fact in the same connection is the discovery by
my colleague. Prof. Oliver, of a ne%v monimiaceous plant amongst
the collections of Gustav Mann in East Tropical Africa. The order
itself, though represented in Tropical America and Asia, has
hitherto been unknown in Africa, although the Mascarene Archi-
pelago is w ell supplied w ith species, and one at least is known
from the Comoro Islands, whence its remarkable fruit was sent
to the Kew Museum by Dr. Kirk.

W. T. Thiselton Dyer

Transportation of Seeds

In Nature, vol. xvii. p. 390, which through the careless-

ness of my agent has only just reached my hands (together with
the numbers for August, September, October, and part of
November), I see Mr. Francis Darwin notices the penetration
of certain grass seeds through the skin of sheep. It may in-

terest him and your readers to know that I can corroborate this

from what I have witnessed here and at the Cape of Good
Hope.

In passing a butcher's shop in Noirmea, lately, I was struck
with the appearance of a fore-quarter of mutton. On a closer

examination I found it so full of grass- seeds that it resembled
a ham just unpacked from its bag of chaff". Many of the seeds
had still their long thin tails drawn through the flesh like

threads interlacing each other in every direction. On question-
ing the butcher, he said they rarely kUled a sheep that was not
more or less punctm-ed.

All our sheep are imported for slaughter from Australia or
Norfolk Island. This particidar one came from the former
place.

At the Cape of Good Hope I have skinned "spring-bucks,"
in which the shanks were pierced through and through with
these "awms" and small thorns. My wonder has been how
the animals could endure the pain of moving, but I suppose
they do not suffer as we do. E. L. Layard

British Consulate, Noumea, New Caledonia, February i

Rayons de Crepuscule

What does Mr. Abbay call (vol. xviii, p. 540), the "low
country " in Ceylon ? If he means the sea-board generally, I
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-can assure him that, while magistrate at Point Pedro, five-and-
twenty years ago, I used almost nightly to see " rayons de cre-
puscule " in the most glorious perfection for months together.
Point Pedro is the extreme northern point of the i>land, with
a splendid sea horizon, I shall never forget the beauty of the
tints. E. L. Layard

British Consulate, Noumea, New Caledonia, February i

Salmon in Rivers of the Pacific Slope

In a notice of the Report of the U.S. Commissioner of Fish
and Fisheries, in Nature, vol. xix. p. 430, the reviewer refers
to the statement in a " memorandum respecting the American
salmon and white fish recently introduced in New Zealand by Dr.
Jaues Hector," that "so far as yet observed, the adult fish all

die after spawning and never return to the sea." The reviewer
writes :

" We shall be glad to have some authoritative statement
with regard to the above fact, as without some explanation it

seems too extraordinary for belief."

Dr. Hector in the above remark refers to the so-called " Cali-
fornian Salmon" {Salmo qtiinnat) when in its native waters.
There must be some exceptions to the rule as above stated, for
Mr. Livingstone Stone, in his evidence in the same volume {p.
806), testifies that in the Columbia full-grown fish of this species
are caught in considerable numbers, nearly exhausted, on the
back of the drift-nets, in July and August, but it is nevertheless
almost strictly true.

In the Fraser River, British Columbia, the general opinion is

that the salmon never return to the sea except accidentally in a
dying state. The Indians, who are generally well informed
on -uch points, affirm this. The late J. K. Lord, in his
"Naturalist in British Columbia," (vol. i. p. 40, et seq.), is very
clear on the same point. It i>, moreover, almost certain from
the fumultuously rapid character of the Fraser, that the salmon
hatched in its upper waters—in some instances 600 miles from
the sea—never return there till mature and ready to spawn, and
that this act is their last. They show no disposition to attempt
to ^o back to the sea. I have seen them in great numbers in
s iiail streams tributary to the North Thompson, in August, spent,
their silvery colour turned to a livid red (with the exception of
the fins and tail, which are darker) but still heading persistently
up stream, and continuing to do so, till from sheer weakness the
current carried them away. In fording the brooks, the disturb-
ance of the water causes those possessing sufficient vitality to
scatter in all directions, but interrupts only for a moment their

dollied struggle. At this season, in most years, dead salmon
in great numbers are found floating down the stream, or stranded
on the bars and banks of the river.

In Okanagan, Shuswap, and other lakes, there is a smaller
fish, which may be a "land-locked" salmon, but of which I was
n t able to preserve specimens. The Indians say that it does
n it come from the sea, but lives in the deep waters of the lake,
till in August it enters certain streams to spawn. Like the
salmon it becomes, when spent, first blotched with pale red, and
eventually altogether of that colour and without silvery lustre,
the flesh at the same time losing its pink tint. It possesses the
same instinct of struggling against the stream till it dies. I have
seen them in brooks within a stone's throw of the lake, endea-
vouring with their remaining strength to keep themselves from
being carried back into it.

Lord makes an exception of the "fall" or "dog-tooth"
almon {S. lycaodon), of which he supposes some go back to the

sea, and return to the rivers in following years. It remains,
"lowever, an undoubted fad, that by far the greater part of the
prodiifious number of salmon entering the Fraser every year,
i>t-rish. The fish appears to refuse food, and is not caught in
the river by bait or fly, though frequently taken by trolling with
fish or spoon-bait in the salt water.

It is much to be desired that a systematic investigation of the
species of salmon frequenting the Fraser and other rivers of
Itpitish Columbia should be made, embracing their habits and
ilie course of their migrations. The subject is an interefting,
but very intricate one. George M. Dawson

CJeological Stu-vey of Canada, Montreal, March 27

The Marsupials of Australia

The peculiarities of the structure of the marsupials of Ans-
fralia are so remarkable and their habits are so unlike those of
the placentals of the Old World, that probably no apology is

ceded for venturing to lay before your readers a short account

of one of these peculiarities possessed by certain genera, which
I believe has escaped the observation of most naturalists, and
may prove interesting to some of your subscribers.
The inferior maxillary or lower jaw-bone of almost all known

mammals consists of two bones united together with more or less
rigidity by a strong cartilage, which allows no play or inde-
pendent movement whatever, and which practically firmly unites
them into one bone.
The formation of the inferior maxillary of the Macropidse, or

kangaroos, is an exception, however, to this rule ; instead of
being united by a cartilage, the two rami of the lower jaw are
jointed at their point of contact with a hinge somew hat resembling
that upon which the two shells of a bivalve move, that is, upon
corrugations which project from the two edges and fit accurately
into one another.

These two rami extend a short distance beyond the point of
contact, and into their terminations are fixed two long procum-
bent incisor teeth, the only two incisors possessed by this family
in the lower jaw. Immediately in front of this joint, that is, at
the root of the procumbent incisors, a circular muscle embraces
the two rami of the jaw, the contraction of which has the effect
of bringing the inner edges of the procumbent teeth together

;

upon its relaxation or the contraction of another set of muscles,
placed probably at the extremities of the rami, where they hinge
upon the facial bones, the incisors are separated the extreme dis-
tance allowed them by the ligaments around the joint. The
action of separating the teeth is probably connected in some
measure with the action of opening the jaws, as I not unfre-
quently found that when the mouth was widely opened, the teeth
themselves became separated.
The muscular action of uniting the incisors may be said to be

exemplified in the case of a pair of shears when the blades are
closed by a grasp of the hand, and the force is applied between
the fulcrum and the point of resistance.

In Prof. Owen's work upon the "Anatomy of the Vertebrates,"
the following passage appears, showing that he was aware of a
certain looseness of connection of the two rami, but probably
not aware of the completeness of the construction with its

separate functions. After certain references to the wombat he
says, "In other marsupials the rami of the lower jaw are less
firmly united at the symphysis ; they permit independent move-
ments of the right and left incisors in the kangaroos, and in the
opossum both the rami of the low^er jaw and all the bones of the
face are remarkable for the loose nature of their connections."

In the work upon " Odontography" by the same distinguished
writer, various references are made to the lower incisors of the
macropidse, but his readers are in every ins: ance led to believe
that their trenchant margin is their outer edge, and I believe it

has escaped his observation altogether, that the inner imargin
where the two teeth come in contact has the principal cutting
edge,

Mr. G. R. Waterhouse was aware of the inner trenchant
margin as in his " Natural History of the Mammalia," he refers to
these incisors as having " cutting external and internal margins."
P'urther on he says—" In Macropus tnajor (and, perhaps, in some
nearly allied species), the rami of the lower jaw are loosely
attached at the chin, and at the apex they are free, and the
animal has the power of slightly separating the lower incisors,

so that their outer cutting edges are brought more closely in
contact with the upper incisors than they otherwise would be."
Were this, however, the only utility of the loose attachment at
the symphysis, what function has the cutting inner margin to
perform ?

An examination of those incisors will disclose the following
facts :

—

If the jaw of one of the macropidae is examined immediately
after death, when the muscles are relaxed, it is found that the
smallest pressure upon the base of the rami suffices to open
the lower incisors to the extent of about one -fourth of an
inch in larger specimens, and about one-eighth in the
smaller Pademelons or Halmaturi. The inner edges of the
procumbent teeth will then be seen to be sharp, but strongly

supported by a considerable thickness of enamel immediately in

rear of the edge, and when the teeth are united by the contrac-

tion of the muscles, they fit so perfectly throughout their whole
length that they will grasp a hair at any point between the base
and the apex. On the other hand, the outer margins of these

teeth are blunt and somewhat rounded, and when the jaw is

closed and at rest, instead of fitting on to the teeth of the upper
jaw, as represented in diagrams in Owen's " Odontography," the

I
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two procumbent teeth rest upon a pad or projecting palate

which rises from the inner base of the upper incisors, and whose

surface is nearly upon the level of the edges of the upper teeth

themselves ; the lower incisors, therefore, are only brought into

contact with the upper incisors by protruding the jaw forward.

I have, moreover, examined many specimens of the Macropus
major, or kangaroo, and of varieties of the Halmaturus known
as wallabies and pademelons, when they have been mortally

wounded and under the influence of the spasmodic muscular

contractions which occur at the point of death, and I have re-

peatedly found that they will alternately open the two incisors

to their full extent, and unite them again with the energy which
characterises all the muscular movements of an animal in its

death-struggle.

If a small object, for instance the blade of a knife, is inserted

between the teeth when fully extended, the animal will imme-
diately grasp it with its incisors, which he will do without closing

the jaw, showing that the movement is not absolutely dependent

upon the action of closing the jaws, although, as I have said

above, I believe it usually accompanies it.

The Phalangists or Australian opossums closely resemble the

macropidse in their dental formation, but they possess par-

tially-developed canines in the upper jaw, whilst the latter have
none in either jaw except in very early life ; but although these

opossums have their two procumbent incisors similarly situated,

they probably do not possess the power of utilising them in the

same manner ; I have examined some specimens, but have failed

so far to find more than the looseness of connection at the sym-
physis referred to by Prof. Owen.

In the genus which is represented by the Phascolarctos or

native bear of Australia, which possesses the same lower incisors

but distinct canines in the upper jaw, this arrangement is cer-

tainly wanting, as the rami of the lower jaw are firmly united.

This remarkable formation of the lower jaw of these kanga-

roos and wallabies is possibly an interesting instance of the

retention of a construction, and of a set of muscles in a class of

animals which have constantly required their aid to sustain life,

which in other families of the animal kingdom have become
rigid by ossification and cartilaginous formations, and by atrophy

of the muscles in consequence of disuse.

The great plains and deserts over which these marsupials

wander in search of food affurd an exceedingly precarious sup-

ply of pasture in consequence of droughts and bushfires, which
not unfrequently follow a superabundance of herbage. These
animals, by means of their procumbent teeth which they make
use of as shears, are thus enabled to cut off any green shoots or

half-buried remains spared by a scorching sun, and obtain

nourishment where any grass-feeding placental would certainly

starve.

It is in consequence, I believe, of the power which is by this

means given to these marsupials of eating scanty pasturage

closer to the ground than any other animal, that in the great

pastoral districts of New South Wales and Queensland it has
been found that they are far more destructive of food than any
stock that can be put upon the land, and in places where walla-

bies and pademelons are exceedingly numerous, it is noticeable

that the native grasses in the particular localities which they
frequent become completely destroyed, and that such places

remain ungrassed until fresh seed is scattered over them by the
winds. Henry Weld Blundell
Gordon Downs, Queensland, December 5, 1878

Measuring the Velocity of Sound in Air

The following simple way of arriving at the velocity of sound
in air occurred to me lately :—Standing on a straight staircase

between two blank walls (brick, and papered), which I find to

be 32J inches apart, I clap my hands. The effect from each
clap is a brief musical sound, metallic in character, and of quite
appreciable pitch. It arises, doubtless, from the disturbance
travelling to and fro between the walls. The pitch I find to
be, as nearly as possible, G sharp (in the fourth space). Now,
the number of complete vibrations per second, corresponding to

this note, seems to be about 205 (see Deschanel's "Natural
Philosophy," p. 820). This implies that the disturbance, when
I clapped my hands, made 410 excursions across the >pace per
second. Consequently, 410 x 324 = 13,325 inches = 1,100
feet. This is exactly the number Deschanel gives as the velo-
city of sound in air at 50° (approximately our mean annual
temperature). M.

Snow Flakes

Whilst walking home on March 26, about one in the morn-

ing, snow began to fall very gently ; but instead of the UMial

powdery or feathery appearance, each flake consisted of a dis-

tinct plate, in some cases perfect six-pointed crystals. I mea-

sured some of them, and the largest were as much as five-eighths

of an inch across. On taking up a handful the appearance was

still more remarkable ; instead of the white opaque body one

usually sees, the mass was pearly and semi-transparent, and so

strongly resembling boracic acid, that I should have had some

difficulty in distinguishing a handful of each substance by sight

alone.

Near the lamps the effect was very beautiful, more especially-

when the road became covered, luminous points appearing in

all directions, which scintillated like stars as one walked alon;^,

whilst many of the falling crystals reflected iridescent hues on

nearing the ground.
When out of the town I ignited a piece of magnesium wire,

and the effect was most brilliant.

It was a cold, dull night, barometer falling.

Burton-on-Trent PjiANK E.,Lott

Rats and Water Casks .
-, .,

In 1840, in a voyage from Sydney, via Madras, t& London, •

about three weeks after leaving the latter, it was found that a

number of water-butts, on their heads in the between-dee ks,

were leaking. On examining them we ascertained that as many
as ten or twelve butts had been perforated by rats; three or four

were entirely empty from the leakage so caused, while the re-

mainder contained ullages from about half to a few gallons. In

every case the stave had been eaten through just above the

chime hoop, and those which had been apparently most recently,

operated on had only been perforated so as to cause a slight

weeping, while the empty ones showed an opening as large as

an ordinary vent-peg hole. The rest of the voyage a tub placed

in the square of the main hatchway was kept constantly supplied

with water, besides one or more square tins of water on the

main deck.

In the above voyage we stayed a week in Madras, and in

loosing the foretop-gallant-sail on leaving, a rat and five or six

young ones fell to the deck ; and the sail was found to be so

much eaten and full of holes, made to form and line the nest,

that the sail had to be unbent and replaced.

Gurnet Bay, March 31 E. J. A'CouRT Smith

P.S.—The ship was the Cornwall, East Indiaman, Capt.

Cow.

HEINRICH WILHELM DOVE
PROF. HEINRICH WILHELM DOVE was bom at

Liegnitz, Silesia, on October 6, 1803, and at the age
of eighteen passed from the schools of that town to the

Universities of Breslau and Berlin, where for the next

three years he devoted himself assiduously to the study of

mathematics and physics. In 1826 he took his degree of

Doctor of Philosophy, his thesis on the occasion being

an inquir)' regarding barometric changes ; and it is further

significant of his future life-work that his first published

memoir was a paper on certain meteorological inquiries

relative to winds, these two subjects holding a first place

in the great problem of weather-changes.

Dove began his public life as tutor and Professor at

Konigsberg, where he remained till 1829, being then in-

vited to Berlin as supplementary Professor of Physics.

His strikingly clear-sighted, bold, and original intellect

turned instinctively to that intricate group of questions

in the domain of physics which comprise the science of

meteorology, and his success in these fields as an original

explorer was so marked and rapid that he soon achieved

for himself a seat in the Royal Academy of Sciences, and

some time thereafter was raised to the distinguished

position of the Chair of Physics in the University of

Berlin.

Among the scientific and fashionable circles of Berlin

he took first rank as a lecturer, the combined qualities of

accurate science, fine imagination, lucidity of style, com-
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manding presence, and the extent over which his utter-

ances were heard, marking him out as the Arago and
Brewster of Germany. Germany showered on him in

profusion those honours and offices which it gracefully

and gratefully bestows on learning and science ; and
perhaps there is no learned or scientific society of any
note that has not the name of Dove enrolled among its

honorary members. After a protracted and hopeless

illness he died on Sunday last, April 6, in the seventy-

sixth year of his age.

In the Royal Society's Catalogue of scientific papers,

the lists under Dove specify 234 memoirs written between
the years 1827-73. These show him to have been a

successful worker and investigator in electricity, optics,

crystallography, and in such practical matters as measures

and the art of measuring, or the metric system of civilised

nations. But it was to meteorological inquiries he

devoted his full strength and all the powers of his mind,

and, by his herculean but well-directed labours he has

written his name in large imperishable characters on the

records of science.

His fame rests on the successful inquiries he carried

out with a view to the discovery of the laws regulating

atmospheric phenomena which apparently are under no
law w hatever. The work he will be long best known by
is his isothermals and isabnormals of temperature for the

globe, in which work one cannot sufficiently admire the

breadth of view which sustained and animated him as an

explorer during the long toilsome years spent in its

preparation. Equally characterised by breadth of view,

and what really seemed a love for the drudgery of detail

even to profuseness when such drudgery appeared neces-

sary or desirable in attaining his object, are his various

works on winds, the manner of their veering and their rela-

tions to atmospheric pressure, temperature, humidity, and
rainfall, and the important bearings of the results on the

climatologies of the globe ; on storms and their connec-

tions with the general circulation of the atmosphere ; the

influence of the variations of temperature on the develop-

ment of plants ; and the cold weather of May—to which

may be added the valuable system of meteorological

observations he gradually organised for Germany, and the

many full discussions of these which he published from

year to year.

It is no small praise to pass on his work to say that

those views he propounded, which subsequent researches

are likely to modify materially, are those he arrived at by

methods of investigation necessarily defective at the

time. Thus, for instance, in inquiring into the law of

storms, it was not in his power to work from isobaric

charts, seeing that the errors of the barometer and their

heights above the sea were known in but few cases. When
we consider the condition in which he found man's know-

ledge of weather and the large accessions and develop-

ments it received from his hand, the breadth of his views

on all matters connected with the science and the well-

directed patience, rising into high genius, with which his

meteorological researches were pursued, there can be

only one opinion, that these give Dove claims, which no

other meteorologist can compete with, to be styled " the

Father of Meteorology."

THE INSTITUTION OF NA VAL ARCHITECTS

THE twentieth session of the Institution of Naval
Architects has now been brought to a close. The

meeting, with Lord Hampton in the chair, was held at

the house of the Society of Arts, John Street, Adelphi,

and was well attended throughout. One of the latest

developments in ship-building is shown in the paper on
" The Structural Arrangements and Proportions of H.M.S.

Iris," by W. H. White, Assistant-Constructor of. the

Navy. The construction of the Iris marks a new era in
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the British Navy, being the first vessel built wholly of
steel ; she is an unarmoured dispatch vessel, specially

designed for high speed and great coal endurance. Her
principal dimensions are : length between perpendiculars,

300 feet, breadth, extreme, 46 feet, mean load draught,

19 feet 9 inches, displacement, 3,735 tons.

Special attention has been paid to resistance to torpedo
attack by constructing the hold in twenty-one separate

compartments and the double bottom and bunkers in

forty ; with the additional weight thus introduced, it is

still found that there is a saving of weight in the hull by
the use throughout of steel amounting to 12 per cent., or

175 tons. The engines take 28 per cent of the displace-

ment, and 20 per cent, is available for coal, which is esti-

mated to be sufficient for steaming 7,000 knots at a speed

of 10 knots per hour. The speed attained by the Iris on

the measured mile was 18 "6 knots, with an expenditure of

2*3 indicated horse-power per ton of displacement as

compared with 14 indicated horse-power, required by a
torpedo vessel.

In striking contrast with the Iris we have the monster
proposed by Rear-Admiral J. H. Selwyn in his paper " On
the most Powerful Ironclad." The author of the paper

has long advocated some modification of the circular iron-

clad first proposed by Mr. Elder some years ago, and
carried out with some alterations by Admiral Popoff. The
vessel here proposed is 370 feet in length 220 feet in

breadth, with a draught forward of 18 feet and aft

13 feet. Her armament is to consist of twenty 80-

ton guns, or eight 100-ton and eight 80-ton ; these

are to be mounted in two gun-pits on the Moncriefl

hydro-pneumatic principle. The guns are carried on a

turn-table of the full size of each gun-pit, the floors of

which are composed of steel bars set on edge to provide

for ventilation, but to keep out shell fragments; the

breast-work round each will consist of 30 inches of

armour-plating. The guns would be raised by hydraulic

power to fire over the breast-work, recoiling automatically

under cover for re-loading. The vessel would be protected

with a belt of 30-inch armour round the water-line, and a

thickness of 25 feet of coals stowed inside it. There

would be two Perkins hydraulic engines of 21,000 horse-

power for propulsion and steering, and these would be at

once available for keeping the vessel afloat in case of a

leak. The author estimates that if a hole 10 feet square

were made by a torpedo, the engines would be able to

keep the water under, while danger of sinking by such

damage is much lessened, if the engines are partially

disabled, by the large number of water-tight compart-

ments. It cannot be denied that the Russian Popoffkas

have been far from successful, especially in facility of

steerage, which was one of the main advantages claimed

for them, but it can only be determined by an actual

experiment whether our naval authorities can overcome

the difficulties in speed and steering which have baffled

the Russian Admiralty. Even if a vessel as here pro-

posed could not be made sea-going, or to attain a i6-knots

speed as claimed, she would at least be more valuable as a

harbour defence than a Spithead or Plymouth breakwater

fort, and could be adapted to some sites at a less cost m
proportion to the weight of armament.

" Armour for ships " by Mr. Barnaby, C.B ,
Director of

Naval Construction, consists of a general review of the

progress of armour-plating from its introduction in 1854

down to the present time. The description of the steel

turret-plates manufactured by Messrs. Schneider at

Creuzot, 32 inches thick, and weighing 65 tons, is not

without' significance in the present state of depression

in the iron trade of this country, but some consolation is

to be obtained from the account given of the steel-faced

plates of Messrs. Brown and Cammell which shows that

some progress is still being made nearer home. The

paper by Admiral Sir R. Spencer Robinson, K.C.B.,
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F.R.S., gives an exhaustive statement of the experiments
that have been made on various targets at Shoeburyness,

representing the armour of different ships. A table is

given showing the displacement, thickness of armour, and
proportion of the former to the latter in ships of different

types ; this ratio varies from 6'38 in the Warrior, 4*00 in

^^ Alexandra, to 295 in Xho. Dreadnought, zxidi 2*50 in

the Glatton; thus the last may be considered the most
heavily-armoured vessel in proportion to size in the navy.
The penetration of shot of different diameters and weights
with various velocities is given, and the experiments show
that it is proportional to the energy of the shot on impact
whether due more to velocity or weight, and inversely

proportional to diameter of shot ; also that the resistance

of solid plates is proportional to the square of their thick-

ness. The resistance of composite targets is treated at

some length, and a comparison drawn between the

various forms adopted in existing ships and the Millwall

shield designed by Mr. Hughes, in which the latter is

shown to be preferable ; but the questions of steel and
steel-faced armour which are now attracting the attention

of artillerists are not gone into, and are only referred to

with the evident feeling that the end of the battle between
guns and armour has not yet come.
The paper " On the Resistance given to Screw-Ships

by the Action of the Screw- Propeller, and how to Remedy
it," by Robert Griffiths, points out an important difficulty

in screw-propulsion which has only recently been recog-
nised. A screw-propeller obtains the resistance to drive
the ship forward by accelerating the velocity of the cur-

rents of water flowing past the stern of the vessel ; as in

different parts of the screw's disk these currents are en-
countered at different velocities, the resistance to a blade
is not uniform throughout a revolution. In experiments
made at Devonport by towing a screw-pinnace, it was
found that the water flowed through the lower half of the
screw disk nearly at the speed at which the boat was
towed, but in the upper half it was so dragged by the
boat as to flow past the screw at only half that speed. In
dynamometer diagrams, taken with H.M.S. Rattler, it

was shown that the thrust of the screw varied from 2*9

to 4*1 tons in each revolution. The increase in the resist-

ance of the ship, due to the working of the screw above
that due to the ship herselfwhen towed at the same speed,
and which Mr. Froude has shown to be 40 or 50 per cent.,

is considerably greater when the upper currents are more
accelerated than it would be if the acceleration were uni-
formly given to the w hole column of water passed through
by the screw disk. The author proposes a screw-propeller
so constructed that the blades always meet with equal
resistance. The blades are so made that more than half
their surface is aft of the centre line, so that the pressure
on their surface tends to lessen the pitch ; they are also
made movable in the boss, but so connected that by
decreasing the pitch of one, that of the other is increased;
when, therefore, one blade meets with more resistance
than the other, the increased pressure causes it to turn
and throw some of the work on the other.

In his paper on naval gims, Mr. C. W. Merrifield
vigorously attacks the Woolwich type of gun, pointing
out the disadvantages and absolute futility of the increas-
ing twist in rifling at present adopted. It is now four or
five years since this was first done by Prof. Osborne
Reynolds, and, aided by the Thumierer explosion, it is to
be hoped that the time is drawing near when the subject
will receive the consideration of the War Department.
The author also lays great stress on the advantages of
breech-loaders over muzzle-loaders, regarding the latter
now, with its complication of gear and fittings, as inferior
to the former, even in the simplicity always claimed
for it.

Amongst other papers read at the meeting are the fol-

lowing:—"On Sir William Thomson's Navigational
Sounding Machine," by P. M. Swan, in which the accu-

racy of this now well-known apparatus is amply testified

by a large number of observations ; and a paper by Mr.

J. Scott Russell, F.R.S., "On the true Nature o'f the

Wave of Translation, and the Part it plays in Remov-
ing the Water out of the Way of a Ship with least

Resistance."

OUR ASTRONOMICAL COLUMN
Note on 72 Ophiuchi (0.2. 342). —The publication

of the entire series of observations of this suspected
double star, made at Pulkowa to 1876, does not lessen

the difficulty of arriving at a definite conclusion as to its

duplicity or otherwise. On November i, 1841, it was
noted double magnitudes 4 and 7 on Struve's scale, and,

no doubt attached to the observation ; on May 14, 1842,

it appeared single, but at the epoch 184272 it was again

double, the measures giving for position, ii6°'6, and dis-

tance, i"*3. Subsequent observations gave the following

results :

—

1844-85

1845 62
1846*49
1847-50

1847-70

1848-79
1850-50
1851-51

1851-67

1852-63

Single, or with only a suspicion of elongation at

63° ; images excellent.

With very good images ; no companion seen.

Single, or perhaps slightly wedged at 87°.

Pos. i62°*4, dist, i"-6i, but there was a doubt if

the object observed was not an optical illusion.

Pos. 168'' -I, dist. I "-6. M. Struve says :
" I feel

sure of the duplicity, but the images are not

very good."

Single.

Pos. i66°'3, dist. i"-49. After the observation a

note was added— "This is only an optical

deception."

Single ; under excellent atmospheric conditions.

This last observation appearing decisive, M. Struve

considered that 72 Ophiuchi should be omitted from the

list of double-stars, and in the following years only

examined it once (i 859-66), when it was again single

under very favourable conditions. But in 1876 he found

reason to modify his view : at 1876-67 the satellite was

seen very distinctly, with position i56°-o, distance i"-6o;

a fortnight later there were only very slight impressions

of a satellite, and M. Struve remarked that the principal

star of 70 Ophiuchi presented an analogous phenomenon,
though less distinctly. Hence arose the suspicion that

the said impressions were caused by accidental conditions

of the air and the instrument. Nevertheless, on consi-

dering the preceding observations and the fact of their

being made without the least recollection of anterior ones,

M. Struve thinks their approximate agreement cannot be

attributed to chance, and that we are necessarily led to

infer that the star is 'really double, but the companion

undergoes considerable and rapid variation of brightness.

It is worthy of note that only three weeks before the

Pulkowa obser\-ation of 1859, when the star was pro-

nounced single, Secchi had recorded of it :
" Certainly

double, and well separated," his measures giving the

position 3°-75, distance o"-6i.

The Variable Star x Cygni.—According to the

later observations of Dr. Julius Schmidt at Athens, it is

probable that the next maximum may occur on or about

April 25, and the next minimum about December 14. At

the last observed maximum on March 14, 1S78, the star

was hardly a fifth magnitude, which is about the mean

brightness in that phase, the extreme limits of variation

being two magnitudes or 4m.—6m. according to Prof.

Schonfeld; at minimum it descends to 13m. No for-

mula has yet been deduced which will represent satisfac-

torily the totality of the observations, commencing with

those of Kirch the discoverer in 1686; considerable
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irregularities following no law so far discovered occa-
sionally presenting themselves. This is particularly evi-

dent if we compare Argelander's last formula in vol. vii. of
the Bonn observations with the observed times of maxima
during the last fifteen years. The place of the true x
Cygni of Bayer, which is the variable, is, for i88o"o, in

RA. iQh. 4Sm. STl%.. N.P.D. 57° 23' 18"; it therefore
follows the star to which Flamsteed attached this letter,

4m. 4s., and is south of it 50' '6 ; Flamsteed' s star ought
to be called by his number, 17 Cygni. At the times
when he was looking for Bayer's x> as Argelander has
remarked, the variable would be near a minimum ; hence
his observing the nearest star of similar brightness.

The Minor Planets in 1879.—Advanced sheets of
the Berliner astronomisches Jahrbuch for 1881, contain-
ing places of the small planets during the present year
have been circulated amongst observers, the ephemerides
for the planets coming into opposition early in the year,
some time since. There are positions of the first 187
members of this group, with the exception of Nos. 99
and 155, for which sufficient data are not available. Only
two out of the number approach the earth at opposition,
within her mean distance from the sun : his, on June 20,
is distant 0-995, with a south declination of 25°, and
Hertha, on September 12, 0*988, just upon the equator.
No. 154 travels as far south as 50^° about July 14.

Brorsen's Comet.—The observations of this comet
made at Arcetri and Kremsmunster from March 10 to 19
with Dr. Schulze's other elements, fix the time of peri-

helion passage to about March 30'57i6 G.M.T., which is

nearly twelve hours later than that assigned by calcula-
tion. The following ephemeris is founded upon this

corrected epoch for arrival at perihelion :

—

For xzh. Greenwich M.T.
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EXPERIMENTAL RESEARCHES ON THE RE-
PULSION RESULTING FROM RADIATION^

II.

HAVING completed the experimental investigation

of the amount of repulsion produced by radiation

on disks of various kinds, and coated with different sub-

stances, I turned my attention to the amount of repulsion

produced when polarised light is allowed to fall on a plate

of tourmaline suspended in vacuo in a torsion balance.

It was originally thought that a slice of tourmaline, being
black to a ray of light polarised in one plane, and white to

a ray polarised in the other plane, would be repelled when
the incident light was quenched by it, and not affected

when the incident light passed through it. Experiments,
however, prove that this action does not exist in any

' Fig. 4.

appreciable degree, the repulsion resulting from radiation

being almost entirely a surface action, whilst the action

of a tourmaUne on a ray of polarised light is one in which
thickness is necessary.

I next examined the effect of shape in influencing

the amount and direction of repulsion. These experi-

ments were for the most part tried with the apparatus
shown in Fig. 3 (p. 513, part I.). Through the open top
access can readily be obtained, and disks, plates, &c.,

can be quickly tested by being fixed to the extremities of
a pair of aluminium arms, with a glass cap in the centre,

rotating on the needle-point. Plates, 12 millims. square,

cut from thin aluminium foil, were mounted diamond-
wise on arms, and supported on the needle-point inside

the bulb. The plates were lampblacked on sides facing

Ulevatlon

Scale

i
Fig. s-

opposite ways, and the apparatus was well exhausted.
The vanes behaved like an ordinary metal radiometer in

respect to light and radiant heat. Fig. 4 shows the elevation
and plan of the fly, the dotted side representing the one
which was lampblacked. The arrows show the direction
of positive rotation when exposed to the light of a stan-
dard candle 3*5 inches off. The outer corners of the
aluminium plates were now turned up at an angle of 45",

4 millims. of the two sides being turned up, leaving 8
millims. flat, as shown in Fig. 5. They were lampblacked
on the inside, as shown in the figure by dots. A lighted
candle 3*5 inches off caused very slow and feeble positive
rotation. On shading the light from the black side, the
bright side was repelled, causing positive rotation ; and
on shading the light from the bright side the black was

' Continued from p. 514^

repelled, causing negative rotation.^ The positive repul-
sion was, however, rather stronger than the negative
repulsion, so that, when both -sides were illuminated, the
force was only that due to the difference of these re-

pulsions.

A hot glass shade is a convenient means of heating
the bulb, by immersing it in a hot-air bath, without
the liability of introducing action of rays other than
those emitted by hot glass. On inverting a hot glass
shade over the bulb in the above experiment, negative
rotation was produced which changed to positive on cool-
ing. Both these rotations were stronger than that given
by the candle. The experiment was varied (i) by 6
millims. of the sides being turned up instead of 4 ; (2) by
folding the plates across the vertical diagonal and then
across their horizontal diagonal; (3) by attaching flat

Fig. 6.

plates to the arms at an angle of 45°, blacking them on
the insides away from the bulb, and repeating the experi-
ment with plates blacked on the outsides. The results
obtained show that when flat plates are taken blacked on
alternate sides, the rotation is normal or positive, i.e., the
black side is repelled. When the outer comers of each
plate is turned up so as to keep the blacked surface on
the concave side, the positive rotation is either diminished,
stopped, or converted into negative rotation, according to
the amount of surface of the plate which has been turned
up. The favourable presentation of the surface of the
vanes to the inside of the bulb has more influence on the
movement than has the colour of the surface. Radio-
meters constructed with silver flake vanes set at an angle

Fig. 7.

of 45° and blacked on the outside prove the most sensitive
for light hitherto constructed.

I now endeavoured to clear up many anomalous results
which had attended the application of heat either by hot
shades or by hot water to radiometers. There was an
antagonistic action between the effect of shape and that
of colour of surface, the two actions sometimes acting
together and sometimes in opposition.

Five radiometers were made exactly alike in size of
bulb, shape of vanes, and degree of exhaustion, only
differing in the material of which the vanes were com-
posed. No. I was made of mica, 0*003 iiich in thickness

;

No. 2, of mica, o'ooo5 inch in thickness; No. 3, of pith,

' I call the rotation positive when the black or driving side is repelled,
and negative when the side which under ordinajy circumstances would be
the driving side, moves towards the light.
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0'05 inch in thickness ; No. 4, of aluminium, o"oo2 inch

in thickness. These four radiometers were plain on each
side, no lampblack being applied. Their appearance is

shown in Fig. 6. No. 5 was made of aluminium, iden-

tical with No, 4, but the vanes were lampblacked on each
side instead of being bright. Had the vanes pointed
radially there could hare been no tendency for any one
of the flies to move either way, but being inclined, the
normal movement, on exposure to radiation, should be in

the direction of the arrows—a direction which I called

the positive direction.

In Fig. 7 the candle is represented shining on the bulb
of the mica-vaned radiometer. The rays of light pass
through the first wall without action. They then meet
the mica, and that also being transparent, the rays pass
through it likewise, and then escape through the opposite
side of the bulb as is shown by dotted lines, without
absorption and consequently without doing work. But in

addition to light the candle is radiating ultra-red dark
heat-rays, which in great measure are arrested by the
glass, and raise its temperature. The inner surface of

the bulb then becomes the surface on which molecular
pressure is generated, which may be called the driving
surface ; this is shown by the shading next the candle.
This molecular disturbance presses on the mica-vane
which is in front of it, and drives it round in the direction

of the arrows as if it were subjected to a bombardment of
small shot. The vanes, in fact, may be said to be blown
round by what may be likened to a wind, which however
is not molar but molecular, inasmuch as there is no wind

Fig. 8.

in the sense of an actual transference of gas from one
part of the bulb to the other.

In Fig. 8 I have endeavoured to represent part of the
action which takes place when the candle shines on the
aluminium radiometer. The light passing through the
bulb falls on the aluminium plate, and raising its tempera-
ture, causes pressure to be exerted on all sides. The
molecules rebounding from the face next the glass, cause
increased molecular pressure on that side, and produce
movement in the direction of the arrows, or positive rota-

tion. As each vane passes the candle it takes up heat,

and acquires extra driving energy. As it swings round,
the opposite side of the glass acts as a cooler, and by the

time the vane has completed the circle, and has radiated
away some of its extra heat, it is ready to recommence
the cycle of transformation—hght, heat, molecular
pressure, motion.

Unlike mica, which generates very little pressure on its

surface, the aluminium fly carries sufficient driving power
to enable it easily to pass the dead centre opposite the
candle. Therefore, as soon as the candle has shown on
the aluminium radiometer long enough to warm the vanes
a little, rotation readily continues.

The action of the pith radiometer is similar to the
aluminium, except that the dissipation of pressure from
the back surface of the pith will be almost nil. The pith,

moreover, being sensitive to the heat-rays, and being a
non-conductor, moves quicker than the aluminium, which
requires time to get warm throughout.
The agreement between theory and observation, so far,

seemed exact. I now tried numerous experiments with

dark heat applied in various ways to these five radio-
meters. The results I obtained led me to think that the
kind of dark heat might vary in refrangibility according
to its source, and that the rays from hot water, hot glass,

and hot metal, might affect the materials composing the
vanes in a different manner, and being absorbed by one
body and transmitted by another, might cause the posi-

tive or negative rotation which I obtained. I immersed
the five radiometers in boiling water, and after cooling
again immersed them in water only a few degrees above
the temperature of the room ; the results were similar to

those I had previously obtained with water of 70° C.

The radiometers were covered successively with hot

shades of English, French, and German glass of different

thicknesses, and at different degrees of temperature. The
bulbs were also heated with a gas or spirit flame, but no
uniform results were obtained.

A funnel was then heated in boiling water, and allowed

to rest on the five radiometers in succession. They all

moved in the positive direction, except the bright alumi-

nium radiometer, which remained stationary. When the

funnel was removed, the two aluminium and the thick

mica radiometers rotated positively till they were cold.

The funnel was allowed to cool. It was then inverted

over a radiometer, and steam was passed through for a

second or two. The same experiment was repeated with

each radiometer. The results were now equally uniform
with those of the last experiment, but the rotation was

Fig. 9.

negative, the bright aluminium fly moving the best o

all, and the pith fly the least.

I repeated the experiment with a thick brass ring, the

internal diameter of which was about half that of the

bulb (Fig. 9, a) and then with another brass ring a little

larger in diameter than the bulb, b. Fig. 9. These rings

were each heated to about 400°. With the first the rota-

tion was negative, while in the second all the flies

revolved in the positive direction. The two brass rings

were made red hot, and held in position till the flies were

in rapid movement, when the rings were removed and

the hot part of the bulb dipped into cold water, so as to

chill the glass quickly, and still keep the fly warm. These
experiments proved that when heat is applied round an

equatorial ring of the bulbs the rotation is always in the

positive direction. The hot ring of glass generates

molecular disturbance, which presses towards the centre

and strikes the sloping vanes, driving them round as if

the wind were blowing on them. In Fig. 10 I have tried

to represent this action. The positive movement is inde-

pendent of the material of which the fly is made, and is

only slightly increased or diminished according to the

conducting power of the fly for heat. The lighter the

weight of the fly to be driven round, the easier it moves,

and the heavier the fly the longer it keeps in motion after

it is once started.

When heat is applied to either pole of the bulb negative

rotation takes place. The molecular pressure proceedmg
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from a hot pole of the bulb will strike the inner surface

of the sloping vanes, and driving them before it, will

cause a rotation which appears negative to an observer,

although it is really positive to the direction of pressure.

Fig. II sufficiently illustrates this mode of action. The
heat is supposed to be applied near the centre, and the

molecular pressure, radiating on all sides, presses the

vanes chiefly on the inner surfaces. The anomalous
results obtained when the radiometers were heated with
hot glass shades or hot water are thus accounted for.

Polar heating gives negative, and equatorial positive,

rotation, and when both are applied together by immersion
in hot water, the direction of motion is governed by the
stronger of these two forces.

In my description of Fig. 7 (p. 534) I showed that the
glass heated by the ultra-red rays became hot, and acted
on the driving surface, generating molecular pressure, and
causing the sloping vanes to turn in the positive direction.

At the same time the vanes get warm and become them-
selves sources of molecular pressure. The amount of

molecular pressure thus generated depends on the capacity
of the material of the vanes to absorb heat. Thin mica
will hold very little, thick mica will hold more, and
aluminium will hold most. This extra capacity for heat
causes more molecular pressure to proceed from the
aluminium and thick mica, and generates a proportionate
amount of driving power on the surfaces of the vanes,
turning them in the positive direction, and supplementing
the action of the equatorial ring of hot glass.

The next subject of investigation was the action of radia-
tion on cones, cylinders, and cup-shaped vanes. A pair of

^^

thin aluminium disks, cut half across the diameter, were
bent into cones and mounted on two arms as a radiometer,
the cones facing opposite ways. Several experiments were
tried and repeated with cones of different material. The
movement which appeared most anomalous was the
attraction observed when a candle was allowed to shine
on the hollow side of a cone or cup-shaped radio-
meter, the light being screened off the retreating side.
Further experiments, however, showed that the effect
of bending the plates, or of making cones of them,
is to produce a more favourable presentation to the
inner surface of the glass bulb. Radiation falls from
the candle on the aluminium

; some is reflected and lost,
but a portion is absorbed, to be converted into thermo-
metnc heat or heat of temperature. Aluminium being a
good conductor of heat, and the thickness of metal being
insignificant, it becomes equally warm throughout, and a
layer of molecular disturbance is formed on each surface
of the metal. At a low exhaustion the thickness of this
layer is not sufficient to reach from the metal cone to
the side of the glass bulb ; as the exhaustion increases,
this layer extends further from the generating surface,
until at a sufficiently high exhaustion the space between
the side of the glass bulb and the adjacent portion of the
metallic cone is bridged over, and pressure is exerted
between the two surfaces. Fig. 12 shows how this pres-
sure will act. The direction of pressure is indicated by
dotted lines issuing from the metal cone. The more
favourable presentation offered by the cone causes the
pressure to be greatest between the glass bulb and the
outside of the cone ; the pressure from the inside of the

cone and from the outside, away from the side of the
glass, is dissipated without acting, but the pressure
between the glass bulb and the side of the cone nearest

to it is active ; the cones, therefore, are pressed round in

the direction of the arrows, and the motion has the

appearance of attraction.

Cones being inconvenient in shape, I employed por-

tions of cylinders wherewith to shape the vanes, and I

ultimately found that cups were more easily affected by
radiation than portions of cyUnders, whilst they are more
easily fashioned. I found that a four-armed cup-shaped
aluminium radiometer, the cups being bright and 10
millims. in diameter, and the radius of the curvature
being 6 millims., rotates in the light as well as a
flat vaned instrument. I sealed one of these instru-

ments on to the mercury pump. During exhaustion
accurate observations were taken of the number of revo-

lutions per minute caused by one or more standard
candles 3 inches from the centre of the bulb. I also

took observations of pressure, and the exhaustion was
carried to a very high point. Fig. 13 shows the curve
plotted from these observations, taking the rarefaction of
the air in millionths of an atmosphere as abscissae, and
the number of revolutions a minute as ordinates. The
curve traced through the dots representing observations
illustrates the gradual increase of sensitiveness up to a
certain point of rarefaction, and the sudden drop after

that point is reached.
To still further investigate the action of dark heat on

the vanes, I contrived an apparatus to which I could
apply a very intense source of heat always ready in the

same place, the heat not having to pass through glass,

and being completely under control as to intensity and
time of action. The instrument with which I performed
the great number of these experiments is shown in Fig. 14.

The cylinder is sealed at the top so as to permit of the
highest possible exhaustion. It is dra%vn off narrow at

the end, and a stem is sealed in to hold a needle- point.

To the narrow end a fine tube is attached to connect the
apparatus to the mercury-pump. Round the needle is

placed a ring of fine platinum wire, a a, the ends of which
are joined to thicker platinum wires passing through the
glass. The fly consists of four square vanes of clear

mica, b b, inclined at an angle of \i^ to the horizontal

plane and supported on light aluminium arms. Above
the vanes is a flat disk of clear mica, c c, having a glass

cap in its centre, and easily rotating on a needle-point.

The vanes and the mica disk are supported independently
of each other on separate needle points, which are held in

glass rods, d, d, d. A current of electricity from two
Grove's cells, turned on or off by a contact key, gives the
power of making the wire ring, a a, red hot when desired.

The normal or positive movement of the disk is in the

opposite direction to that of the vanes ; thus, if the

positive movement of the vanes is in the direction of the

hands of a watch, the positive movement of the disk is in

the opposite direction. With the apparatus fuU of air at

the ordinary pressure (bar. = 761 millims.) the direction

of rotation, both of the vanes and disk, is positive when
the platinum wire is ignited. The speed of the vanes is

1 3*3 revolutions a minute, and that of the disk i a
minute
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At a pressure of 80 millims. the disk does not rotate.

The vanes rotate positively but slowly.

At 19 millims. no movement whatever takes place.

The disk and vanes are as still when the wire is heated

as when it is cold.

At 14 millims. the disk remains stationary. The vanes

move slowly in the negative direction.

At I millim, the disk rotates in the positive direction

slowly, whilst the vanes rotate negatively rzxhtr fast ; the

Fig. 13.

disk commences to rotate in the same direction as" the

vanes at a speed of three revolutions a minute.

(At low exhaustions I speak of millimetres of pressure,

but at high exhaustions I prefer to count in^millionths 01

an atmosphere.)
At a pressure of 706 millionths of an atmosphere the

direction keeps the same as at i millim. in each case, but

the disk makes ten revolutions and the vanes forty revo-

lutions a minute.
At 294 millionths, the speed of the disk and vanes is

exactly alike, both rotating together in the same direction*
Up to this pressure and at some distance beyond, the
vanes have been gradually diminishing whilst the disk
has been increasing in speed. At a pressure of 141
millionths the disk rotates rapidly, positively, but the
vanes do not rotate at all. At a little higher exhaustion
than the last, viz., at 129 millionths, a great change is

observed. The vanes which were still now rotate in the
positive direction at a speed of 100 revolutions a minute,
whilst the disk rotates as before, but with a little

diminished velocity. I have previously shown, in a paper
to the Royal Society, that the viscosity of air at a rarefac-
tion of 129 millionths of an atmosphere is only a little less

than its viscosity at the normal density, and hence it is

certain that the vanes at a speed of 100 revolutions a
minute exerts a considerable drag upon the disk when it

rotates in the opposite direction.

As the rarefaction increases above this point, the speed
of both the disk and vanes increases till those of the
latter exceed- 600 revolutions a minute.
To carry these experiments to a much higher exhaustion

it was necessary to modify the apparatus. The complex
apparatus I now employed is shown at Fig. 15. Only
the upper part of the pump ab\s shown. It has five fall

tubes and is fitted with a small radiometer, c, and a
McLcod measuring apparatus, de, to enable the degree

Fig. 14.

of exhaustion in the apparatus to be ascertained. The
phosphoric anhydride, for absorbing aqueous vapour, is

contained in the horizontal tube f. In order as far as

possible to prevent the passage of mercury vapour, three

long narrow tubes gg are introduced between the pump
and the apparatus to be exhausted ; the one nearest the

pump is filled with precipitated sulphur, the centre tube

contains metallic copper reduced from its oxide, and the

third tube phosphoric anhydride. At h is a vacuum-tube

containing aluminium wires, and having a capillary bore

for examining the spectra of the residual gas. An induc-

tion coil and battery are connected with the tube by wires.

From the tube h two tubes branch off, one of them, /,

leads to the "viscosity" apparatus contained in the

case k, and the other, /, goes to the apparatus to be

exhausted.
The apparatus s, containing the rotating disk and

vanes, is sealed to the tube j. The platinum ring is

ignited by the battery /. On the top of the ring rests a

disk of mica, H, lampblacked on the upper surface ;
this

cuts off direct radiation from the hot ring, and diffuses

the heat somewhat over the surface of the black mica.

Instead, therefore, of the molecular pressure starting from
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the wire, as in previous experiments, the blacked mica
now becomes the driving surface.

The whole of this complicated arrangement of appa-

ratus is connected together by actual fusion of the glass

tubes one to another ; no joint whatever occurs in any
part, and a certain point of exhaustion being once
attained, I can leave the apparatus to itself with the

certainty that no leakage from without can occur.

I take an observation with this apparatus as follows :

Arriving at a point when a depression of the contact-key

tells me by the behaviour of the rotating disks that a

useful observation can be taken, the pressure is first

measured in the McLeod apparatus. The viscosity of

the gas is then observed, and next the repulsion exerted

on the viscosity-plate by the candle. At a very high

exhaustion the appearance of the induction in the tube h
is also noted, together with the spectrum given by it.

The strength of the current being first regulated by the

resistances %>, the key, w, is pressed down, and the

<lirection and speed of the vanes and disk in s are taken

by a chronograph recording to tenths of a second. Fre-
quently duplicate or triplicate observations are taken at
each pressure, time being allowed to elapse between the
observations for the apparatus to become cool.

With this apparatus observations can therefore be taken
at each pressure, on the velocity of rotation of the disk
and vanes, the viscosity of the residual gas, the repulsion
exerted by a standard candle on a black mica plate, and
the appearance of an inductive spark through a tube
furnished with platinum wire.

In Fig. 16 I have plotted down the observations taken in

air-racua from some of the data I have obtained. These
observations are connected together by Unes forming
curves ; in the curve representing the " candle repul-

sion," I have interpolated a few observations from other
experiments to fill up a gap between 59 millionths and 14
millionths, and to give a better idea of the direction the
true curve would take. The candle repulsion rises to a
maximum somewhere between 59 and 14 millionths of an
atmosphere, and then rapidly sinks up to the highest

Fr;. 16.

exhaustion obtained. Simultaneously the viscosity drops
rapidly at the high exhaustions.

When, instead of the feeble intensity of radiation

which can penetrate glass from a candle some inches off,

I substitute the intense energy of a red-hot platinum wire
a few millimetres off, a steady increase of speed from
67 revolutions a minute at 59 millionths, 150 revolutions
at 14 millionths, 600 revolutions at 1 1 millionths, up to

over 1,000 revolutions at 6 millionths, and still increasing
speeds at 2 millionths and at 0*4 millionth. At an exhaus-
tion, where the repulsion set up by the candle is least,

that caused by the hot wire is greatest.

In air, at still higher exhaustions, I could detect no
falling off of speed, but in a series of observations with
hydrogen I thought there was a diminution of velocity

after i millionth of an atmosphere had been reached.

In concluding this abstract of my researches on Repul-
sion resulting from Radiation, I cannot refrain from
pointing out how erroneous the ordinary ideas of a
" vacuum '

' are. Formerly an air-pump which would
diminish the volume of air in the receiver 1,000 times was

said to produce a vacuum. Later a " perfect vacuum '

was said to be produced by chemical absorption and by
the Sprengel pump, the test being that electricity would

not pass, this point being reached, when the air is rare-

fied 100,000 times. Now Mr. Johnstone Stoney has cal-

culated that the number of molecules in a cubic centi-

metre of air at the ordinary pressure is probably some-

thing like one thousand trillions. When this number is

divided by 2,500,000, there are still four hundred billion

molecules in every cubic centimetre of gas at the highest

exhaustion to which I carried the experiment, illustrated

in Fig. 16—a rarefaction which would correspond to the

density of the atmosphere about seventy- five miles above

the earth's surface, that is, if its density decreases in

geometrical progression, as its height increases iri arith-

metical progression. Four hundred billion molecules in

a cubic centimetre appear a sufficiently large number to

justify the supposition that when set into vibration by a

white-hot wire they may be capable of exerting an

enormous mechanical effect. __
W. Crookes
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THE MIRROR OFJAPAN, AND ITS MAGIC
QUALITY^

THE lecturer commenced by referring to the vast differ-

ences between the Chinese and the Japanese nations,

of which the EngUsh people, as a rule, do not seem to be
aware. He instanced various points of contrast ; one of

the most important being the intensely oriental secluded
character of the private life of the Chinese on the one
hand, and the Japanese dwelling in houses unfurnished
and left wide open to the public gaze on the other. But
why, he asked, in this comparative absence of nearly all

that we should call furniture, does one article pertaining

to the ladies' toilet—the bronze mirror with its stand

—

hold so prominent a position ?

This mirror of the Far East is usually circular, from three

to twelve inches in diameter, made of bronze, and with a
bronze handle covered with bamboo. The reflecting face

is generally more or less convex, polished with a mercury
amalgam ; the back is gracefully ornamented with a well-

executed raised design representing birds, flowers, dragons,
a geometrical pattern, or some scene in Japanese mythical
history. Occasionally there are also one or more Chinese
characters (signifying long life, happiness, or some similar

idea) of polished metal, in bold relief. The general
appearance of the back of the mirror, therefore, is some-
thing like that seen in the accompanying figure.

It might at first sight be surmised that the elaborate
head-dresses of the ladies in Japan, combined with the
painting of their faces, furnished an explanation of the
prominence given to the metal mirror. But that this is

not the case is easily seen from the fact that it is in the
Imperial Palace, where the court ladies, still preserving
the simple fashion of ancient days, merely comb back
their long black tresses, and so have least need of a
looking-glass, that the Japanese mirror receives the
highest respect. A foreigner meets the mirror in the
temples, in the hands of the street-conjuror, in pictures
of the infernal regions, and in the regaha of the Japanese
sovereigns, and for some time after his arrival in Japan,
feels as an Oriental ignorant of biblical history might
when unable to understand the constant repetition of the
cross in Roman Catholic countries. But at length he
hears that the mirror is part of the Japanese religion and
mixed up with the "divine right of kings"; that it is the

The Friday evening discourse at the Royal Institution, January 24, by
Frof. W, E. Ayrton.

most precious of the possessions of a Japanese woman,
and constitutes the most important part of the trousseau
of a bride, and "the two Great Divine Palaces" at ls€,

in which was deposited the first made mirror, have in the

eyes of the Japanese the same importance as has the
Holy Sepulchre for the Greeks and Armenians, and
Mecca for the Mohammedans. » ^v
And to realise the reason of this, the stranger must

learn that there is a famous ancient myth in Japan, which
was recounted by the lecturer, detailing how the sun-
goddess in a rage shut herself up in a rocky cave, and
how the other gods to dispel the darkness thus caused,
used various artirices to entice her forth, the most success-
ful ruse being the manufacture of the first historical

mirror, in which, seeing her face, she was drawn forth

by her curiosity and jealousy. He will also learn how
in the supposed creation of the Japanese Empire, the

sun-goddess is reputed to have handed this mirror (with

the two other "god's treasures," which, together with a
mirror, at present constitute the regalia of the Emperor)
to her grandson with these words, " Look upon this

mirror as my spirit, keep it in the same house and on the

same floor with yourself, and worship it as if you were
worshipping my actual presence."

After describing many interesting points in connection
with this strange mirror-worship of the Japanese, as seen
in the palace and in the cottage, the lecturer went on to

say that to the majority of those present the investigation

of the so-called magic properties of the Japanese mirror
would probably prove of yet more interest.

This magic property, which is possessed by a few rare

specimens coming from the East, is as follows : If the

polished surtace is looked at directly, it acts like an
ordinary mirror reflecting the objects in front of it, but
giving, of course, no indication whatever of the raised

patterns on the back ; if, however, a bright light be re-

flected by the smooth face of the mirror on to a screen,^

there is seen on this screen an image formed of bright

lines on a dark ground more or less perfectly representing

the pattern on the back of the mirror, which is altogether

hidden from the light.

When this appearance is seen for the first time it is

perfectly startling even to an educated mind, and if the

source of light is sufficiently bright, as for instance a
tropical sun, it is difficult for the obserrer to divest him-
self of the idea that the screen is not perforated with cuts,

corresponding with the pattern on the back of the mirror,

and illuminated from behind.

This strange phenomenon was known to both Sir David
Brewster and Sir Charles Wheatstone, both of whom
were of opinion that it was produced by trickery on the

part of the maker. Sir David Brewster, for example,
says in the Philosophical Magazine for December, 1832 :

" Like all other conjurors, the artist has tried to make the

observer deceive himself. The stamped figures on the

back (of the mirror) are used for this purpose. The
spectrum in the luminous area is not an itnage of the

figures on the back. The figures are a copy of the picture

which the artist has drawn on the face of the inityor, and
so concealed by polishing that it is invisible in the ordi-

nary lights, and can be brought out only in the sun's

rays.'

'

Prof, Ayrton then related how he had been quite

unable to find for sale in any of the shops of Japan one
of these magic mirrors, which was supposed in Europe to

be a standard Japanese trick, and he explained how he

had at length ascertained that with regard to this so-

called magic mirror, the Japanese were the people who
knew least about the subject.

But these magic mirrors were known to the Chinese

from the earliest times, and one of their writers spoke

about them in the ninth century of the Christian era.

They call them theou-kooang-kien, which means literally,

" mirrors that let the light pass through them," this name,
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of course arising from a popular error on the subject.

The Roman writer Aulus Gellius, who liv^ed seventeen

centuries ago, referred to mirrors that sometimes reflected

their backs and sometimes did not. From the great

antiquity of these Chinese magic mirrors, the German
writer Herr Sterne has concluded that it is probable that

the mirrors with secret signs and figures of imps on the

back, which formed a portion of the stock-in-trade of the

witches of the middle ages, were of Eastern manufacture.

The Italian historian Muratori gives an account of the

magic mirror found under the pillow of the Bishop of

Verona, who was afterwards condemned to death by
Martin Delia Scala, as well as of the one discovered in

the house of Colla da Rienzi, and on the back of which

was the word " Fiorone." But of these magic mirrors,

which have played so important a part, not only in the

priestcraft of China, but also in the oracles of the Greeks

and Etruscans, and in the witchcraft of the middle

ages, inquiry has shown that Japanese literature makes
absolutely no mention.

Is it, then, that such mirrors cannot be found in Japan ?

Undoubtedly they cannot be bought on inquiry at the

shops, but Prof. Ayrton's investigations have shown that

if a careful examination with properly arranged light be
made of a large number of the ordinary Japanese bronze

mirrors, a few, perhaps 2 or 3 per cent., will be found
showing the magic property clearly.

The lecturer then referred to the extracts he had made
from a large portion of that which had been written in

various languages regarding the explanation of the phe-

nomenon. He mentioned that the earliest explanation

was given by a Chinaman, Ou tseu-hing, who lived be-

tween 1260 and 1341, and who also had the impression

that the magic property of the mirror was produced by
an artifice ; for he wrote :

" When we turn one of

the mirrors with its face to the sun, and allow it to

throw a reflection on a wall close by, we see the orna-

ments or the characters which exist in relief on the back,

clearly. Now the cause of this phenomenon arises from

the employment of two kinds of copper of unequal density.

If on the back of the mirror a dragon has been produced

while casting it in the mould, then an exactly similar

dragon is deeply engraved on the face of the disk. After-

wards the deep chisel cuts are filled up with denser

copper, which is incorporated with the body of the mirror,

which ought to be of finer copper, by submitting the

whole to the action of fire ; then the face is planed and

prepared, and a thin layer of lead or of tin spread

over it.^

" When a beam of sunlight is allowed to fall on a

polished mirror prepared in this way, and the image is

reflected on a wall, bright and dark tints are distinctly

seen, the former produced by the purer copper, and the

latter by the parts in which the denser copper is inlaid,"

Ou-tseu-hing adds that he has seen a mirror of this

kind broken into pieces, and that he has thus ascertained

for himself the truth of this explanation.

In a paper communicated some years ago to the French

Academy of Sciences, the well-known French writer on

China, M. Stanislaus Julien, says :
" Many famous philo-

sophers have for a long time, but without success, endea-

voured to find out the true cause of the phenomenon
which has caused certain metallic mirrors constructed in

China to have acquired the name of magic mirrors.

Even in the country itself where tbey are made, no

European has up to the present time been able to obtain

either from the manufacturers, or from men of letters,

the information which is so full of interest to us, because

the former keep it a secret when by chance they possess

it, and the latter generally ignore the subject altogether.

I had found many times in Chinese books details regard-

ing this kind of mirrors, but it was not of a nature to

* This probably refers to the mercury-amalgam which is used in polishing,

and which Ou-tseu-hing mistook for lead or tin.

satisfy the very proper curiosity of the philosopher,
because sometimes the author gave on his own responsi-

bility, an explanation that he had guessed at, and some-
times he confessed in good faith that this curious property
is the result of an artifice in the manufacture, the

monopoly of which certain skilled workmen reserve to

themselves. One can easily understand this prudent
reticence when we remember that the rare mirrors which
show this phenomenon sell from ten to twenty times as
dear as the rest."

The prevalent idea has been that the phenomenon of

the magic mirror was caused by a difference of density in

the various parts of the surface, either produced intention-

ally or accidentally ; and this, the lecturer explained, arose

from two causes, first, from the common belief that the

patterns on Japanese and Chinese mirrors were, like those

on ordinaiy coins, produced by stamping ; the other,

because the distinguished European philosophers who
had examined into the question had investigated with

considerable success, experimentally, how such mirrors

might be made, but they had not, the lecturer thought,

directed their attention to the examination of the ques-

tion—How was the phenomenon in these rare eastern

mirrors actually produced ?—obviously a very different

question.

Prof. Ayrton mentioned that he and Prof. Perry were
led to take up the investigation from a very remarkable

fact pointed out by Prof. Atkinson, of Japan, viz., that a

scratch with a blunt iron nail on the back of one of these

magic mirrors, although it produced no mark on the face

of the mirror which could be seen by direct vision,

nevertheless became visible as a bright line on the screen

when a beam of sunlight was reflected from the polished

face of the mirror. The lecturer mentioned that after

trying several experiments with polarised light, &c.. Prof.

Perry and himself availed themselves of a very simple

method of investigation, but one which had apparently

not suggested itself to previous observers. On one occa-

sion, when some of their students were using lenses to

endeavour to make the exhibition of the phenomenon
more striking, it occurred to them that the employment of

beams of light of different degrees of convergence or

divergence would furnish a test for deciding the cause of

the whole action. For while, if the phenomenon were

due to the molecular differences in the surface—the com-
monly received opinion—the effect would be practically

independent of the amount of convergence of the beam
of light ; on the other hand, if it by any chance were due

to portions of the reflecting surface being less convex

than the remainder, a complex inversion of the pheno-

menon might be expected to occur, if the experiment,

instead of being tried in ordinary sunlight, were made
under certain conditions in a converging beam—that is,

the thicker portions of the mirror might be expected to

appear darker instead of lighter than the remainder.

[Experiments were then shown of the image cast on the

screen : (i) when a divergent beam of light fell on the

mirror, (2) when the beam was parallel, (3) when the

beam was convergent; and it was seen (i)the pattern

appeared as bright on a dark ground, (2) the pattern was

invisible, (3) the pattern appeared as dark on a light

ground.]
Again, by allowing a parallel beam of light to fall on

it , and interposing a double convex lens between the

mirror and the screen, we can make the image show the

pattern either as a bright on a dark ground, or as dark on

a bright ground, or not at all, merely by causing the screen

to be : 1st, nearer the lens than the conjugate focus of the

mirror ; 2nd, farther than the conjugate focus ;
3rd, at the

conjugate focus. [This experiment was here showri.] Now
it can easily be proved by simple geometrical optics that

each of these effects would be produced if the thicker

parts of the mirror were a little less convex than the

remainder. [This was explained by various geometrical
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Jiagrams.] And lastly, if the phenomenon was, as the

previous experiment would lead us to conclude, due not

to unequal reflecting power of the different portions of the

surface of the mirror, but to minute inequalities on the

surface, in consequence of which there is more scattering

power of the rays of light falling on one portion than on
another, then, since rays of light making very small

angles with one another do not separate perceptibly imtil

they have gone some distance, it follows that if the screen

be held very near to the mirror, the apparent reflection of

the back, the magical property, in fact, ought to become
invisible. And this also, it was shown, was exactly what
happened when the screen was made almost to touch the
polished surface.

The lecturer then proceeded to explain why a divergent
beam emitted by a bright luminous point at some fifteen

feet distance from the mirror gave the best effects.

We have therefore strong reasons for favouring the
^'inequality of curvature" theorj-. In order, however, to

make the explanation quite certain, the lecturer said he
had made a small concavity and a small convexity on the
face of one of the mirrors, by hammering with a blunt
tool, carefully protected with a soft cushion to avoid
scratching the polished surface, and he showed by experi-
ment that the concavity reflected a bright image and the
convexity a dark one, when the pattern on the back ap-
peared bright, but when the light was so arranged that
the pattern appeared as dark on a bright ground, it was
the convexity which appeared as the bright spot and the
concavity as the dark one.

Guided by all that precedes, we are led to the un-
doubted conclusion that the whole action of the magic
mirror arises from the thicker portions being flatter than
the remaining convex surface, and even being sometimes
actually concave. But, in spite of this irresistible con-
clusion forced on us by the experiments previously men-
tioned, it must be admitted that it seems extraordinary
how such small inequalities in the surface of the mirror,
so small in fact that the eye quite fails to detect them,
can, even with a proper arrangement of the light, produce
on the screen an image of ihe pattern on the back as
sharp and clear as is seen with a good specimen of the
magic mirror.

The next question arises, why is there this difference in

the curv^ature of the different portions of the surface .? The
experience that Prof. Ayrton had gained from an examina-
tion ofa large number of Japanese mirrors supplied, in part
at any rate, the answer to the question. No thick mirror
reflects the pattern on the back, not one of the many beau-
tiful mirrors exhibited at the National Exhibition ofJapan
in 1877, and which the lecturer was so fortunate as to be
able to e.xperiment with in a darkened room with a bright
luminous point at some twelve feet distance, showed the
phenomenon in the slightest degree ; some good old
rnirrors in the museum of the Imperial College of En-
gineering, and which belonged to the family of the late
Emperor, the Shogun, of Japan, failed to reflect any trace
of a design, and some old round mirrors without handles,
which he had also tried, were (with the exception of one
which was immensely prized, and brought to him
wrapped in five distinct silk cases, and the heirloom of
the family of a nobleman) equally unsuccessfiil.

Again, it is not that the pattern is less clearly executed
on the backs of these choice mirrors, since the better the
mirror the finer and bolder is the pattern, but what is

especially noticeable is that every one of these mirrors
is, as a whole, far thicker than an ordinary Japanese
mirror, and its surface is much less convex.
This naturally led him to inquire how are Japanese

mirrors made convex? Are they cast so, or do they
acquire this shape from some subsequent process?
His search through all the literature at his disposal

—

European, Japanese, Chinese—on the subject of mirrors
failed to elicit the slightest hint; he was therefore

compelled to perform the somewhat difficult task of

obtaining information from the Japanese workmen them-
selves. Eventually he ascertained that while practically

all Japanese mirrors were convex, the surface of each half

of the mould was flat, and that the cur\ature was given

to the mirror after casting in the following way : the rough
mirror is first scraped approximately smooth with a hand-
scraping tool, and as this would remove any small amount
of convexity had such been imparted to it in casting, it is

useless to make the mould slightly convex. If, however,
a convex or concave mirror of small radius is required,

then the surface of the mould is made concave or convex.

On the other hand, to produce the small amount of con-

vexity which is possessed by ordinary Japanese mirrors

the following method is employed, if the mirror is thin,

and it is with thin mirrors we have especially to deal,

since it is only in these mirrors that the apparent reflec-

tion of the back is observed. The mirror is placed face

uppermost on a wooden board, and then scraped or

rather scratched w ith a rounded iron rod about a third of

an inch in diameter, and a foot long, called a rmgebo, " dis-

torting rod." so that a series of small parallel scratches is

produced, which causes the face of the mirror to become
convex in the direction at right angles to the scratches,

but to remain straight parallel to the scratches, in fact it

becomes very sUghtly cyhndrical, the axis of the cylinder

being parallel to the scratches. This effect is ver>^ clearly

seen by applying a straight-edge in different ways to

the face of an unpolished mirror which has received a
single set of scratches only. A series of scratches is next

made with the megebo in a direction of right angles to the

former, a third set intermediate between the two former,

and so on, the mirror each time becoming sUghtly cylin-

drical, the axis of the cylinder in each case being parallel

to the Une of scratches, so that eventually the mirror

becomes generally convex. Some workmen prefer to

make the scratches with the megebo in the form of small

spirals, others in the form of large spirals, but the

general principle of the method employed with their

mirrors appears to be always the same—the face of the

mirror is scratched with a blunted piece of iron, and
becomes slightly convex, the back, therefore, becoming
concave.

[Mirrors were here exhibited, one with its surface flat,

although somewhat rough, just as it came from the mould
after casting ; a second that had received one set of

parallel scratches with the megebo, and which by means
of a straight edge was shown to be sUghtly cylindrical

;

and a third on the face of which the operation of scratch-

ing had been completed, and which was therefore slightly

convex.]
After the operation with the "distorting-rod" the

mirror is very slightly scraped with a hand-scraping tool

to remove the scratches, and to cause the face to present

a smooth surface for the subsequent f>olishing.

In the case of thick mirrors the convexity is first made
by cutting with a knife, and the distorting-rod applied

afterwards. But in connection with this cutting process

of thick mirrors, there is one very interesting point. If

the maker finds, on applying from time to time the face

of the mirror to a hard clay concave pattern, and turning

it round under a little pressure, that a portion of the

surface has not been in contact with the pattern, in other

words, that he has cut away this jwrtion too much, then

he rubs this spot round and round with the megebo until

he has restored the required degree of convexity. Here

again, then, scratching on the surface produces convexity-.

Now, why does the scraping of the "distorting rod"

across the face of the mirror leave it convex ? During

the operation it is \isibly concave. The metal mast

receive, then, a kind of "buckle," and spring back again

so as to become convex when the pressure of the rod is

removed. It might in such a case reasonably be expected

that the thicker parts of the mirror would yield less to
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the pressure of the rod than the thinner, and so would be

made less convex, or even they might not spring back, on

the withdrawal of the rod and so remain actually concave.

Again, since we find that scraping the face of the mirror is

the way in which it is made convex, and the back therefore

concave, we might conclude that a deep scratch on the

back would made the back convex and the face slightly

concave. Such a concavity would, as we have proved,

explain the phenomenon of the bright line appearing in

the reflection of sunlight on the screen, which was ob-

served by Prof. Atkinson to correspond with the scratch

on the back.
After the scratches produced by the megebo are removed

the mirror is polished with whetstones and then with

charcoal. The face now becomes fairly smooth, but it

still generally contains some few cavities ; these the

maker fills up from a stock of copper balls of various

sizes which he has at hand. (It was probably the presence
of these bits of copper that led Ou-tseu-hing to believe

that the explanation of the cause of the magic mirrors
was the inlaying of different metals.) The face of the

mirror is finally rubbed over with a mercury amalgam
containing 50 per cent of tin, by means of a small straw
brush or the hand.
The lecturer then referred to the various metal mix-

tures employed by the Japanese in making their mirrors,

the best being composed of 75 per cent, of copper, 23 of

tin, and 2 per cent, of a natural sulphide of lead and
antimony.
Although the Japanese have paid no attention to the

magic mirror, which has created such interest in Europe,
they have, in connection with their priestcraft, employed
mirrors on the surface of which, if looked at obliquely, could

be seen the faces of saints, but which were not in any way
connected with the pattern on the back ofthe mirror. [Pho-
tographs of such mirrors were projected on to the screen.]

The lecturer also exhibited two mirrors of this kind which
he had had made in consequence of the belief expressed by
one of the Japanese mirror-makers that the phenomenon of

the so-called magic mirrors was produced by chemical
action on the surface. But the result of the experiment
had been that if the face of a mirror which had been
chemically acted on was polished until every trace of the

marks disappeared for direct or oblique vision, then they
also disappeared in the image produced by reflecting a
beam of light on to a screen, and consequently that it did

not seem possible, as far as his experiments had gone, to

produce, by means of chemical action on the surface, a
mirror fulfilling all the conditions of the magic mirror.

He concluded by saying :
" It appears, then, contrary

to what is commonly believed, that the magic of the

Eastern mirror results from no subtle trick on the

part of the maker, from no inlaying of other metals or

hardening of portions by stamping, but merely arises

from the natural property possessed by certain thin

bronze of buckling under a bending stress, so as to remain
strained in the opposite directions after the stress is re-

moved. And this stress is applied partly by the distorting

rod, and partly by the subsequent polishing, which, in an
exactly similar way, tends to make the thinner parts more
convex than the thicker."

GEOGRAPHICAL NOTES
The April number of Petermann's Mittheilungen con-

tains a paper of considerable geographical and geological

value by Dr. Edmund Naumann, on the Plain of Yedo,
Japan ; it is accompanied by several illustrations and a

fine map. Lieut. Onatzewich's account of his cruise in

the clipper Wssadnik to the north of Behring Strait in

1876, is well timed in connection with the Vegds sojourn

in that region. Dr. von Scherzer contributes an interest-

ing paper on anthropometry, and Capt. Johannesen de-

scribes the voyage of the Le7ta from the mouth of the

River Lena to Jakutsk. The monthly summary contains,
as usual, many interesting items.

The February number of the Bulletin of the Paris

Society gives M. Savorgnan de Brazza's paper on his

Ogowd expedition, the results of which we have already
stated. A valuable and detailed notice of Dalmatia is

contributed by M. de Sainte-Marie, and the number con-
tains the recent correspondence of Dr. Crevaux from
Guiana, referred to last week. The Nouvelles are

continued.

As we stated last week, though M. Soleillet has got so
far on his journey to Timbuktu, it must not be forgotten

that some fifteen years ago Lieut. Mage and Dr. Quintin

reached the same place, and that after being detained as

prisoners for eighteen months by the present Sultan

Ahmadu, they were refused permission to embark on the

Niger, and compelled to return to the coast re infectd.

Indeed, just as we go to press we learn that a telegram
sent to the French Societe de Gdographie announces that

the progress of M. Soleillet has been cut short. He was
stopped by Ahmadu, the Emperor of Segou under the

pretence that the roads are insecure in the north of his

government. M. Soleillet has returned to St. Louis.

With reference to our note last week (p. 516) on the

Conference in connection with the Inter-oceanic Canal,

M. Maunoir, Secretary of the Paris Geographical Society,

writes us that the Conference is to be held on May 19
under the auspices of that Society and not of the Society

of Commercial Geography. The Congress, M. Maunoir
writes, will not have any particular project in view, but

will give an impartial hearing to the various projects

brought before it. The various solutions of the questions

proposed will be propounded by their authors, and, if

deemed advisable, the Congress may in the end give its

approval of one or other of the projects.

The April number of the Church Missionary Intelli-

gencer states that letters have been received from the

missionary reinforcements who are travelling up the Nile

to join the Nyanza expedition. They only reached Lado
opposite Gondokoro, on October 10 ; after three weeks
stay at that Egyptian station they reached Regiaf on
November 7. The cause of delay, we are told, has been
that the Nile has been unusually high, and the immense
quantity of water loosened great masses of reeds and
papyrus which formed floating islands and blocked up the

river, besides which, owing to a deficiency of fuel between
Khartoum and Lado, they remained fast bound during

the whole month of September some distance south of

Sobat, and the missionaries saw no living beings (besides

the men on board) but "pelicans, fishes, and a white-

headed eagle or two."

Annexed to the recently issued report of Her
Majesty's Consul on the newly-opened port of Wenchow,
is a very interesting map of the three Chinese provinces

of Chekiang, Fukien, and Kiangsi, showing the means of

communication by land and water between the principal

cities and districts. The object of the map is more espe-

cially to point out the position of Wenchow as regards

some of the most important districts in these provinces,

the names of which with their products are given.

Garibaldi has snubbed the Italian New Guinea expe-

dition, so that it may now be regarded as nipped in the

bud.

The collection of funds instituted by the Dutch Central

Committee for Arctic Exploration for the renewed out-

fitting of the Willem Barents, which vessel is shortly

to start on another expedition of some eignteen months'

duration, is progressing so favourably that it may be

reasonably expected that the 50,000 florins which are

required for the expedition will soon be completely

subscribed.
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NOTES
In the interests of British science we have refrained now for

some time from referring to the evil days which have fallen upon

one of the most reputable of our learned societies. The time,

however, has now come when silence is impossible. At

the meeting of the Royal Astronomical Council yesterday, the

Astronomer-Royal, in consequence of the recent action of the

Council—an action inevitable when the present constitution of

that body is considered—resigned his seat at the board. We
cannot too much regret that this Society, the traditions of

which are second to none in Europe, should have been

utilised for some years past by an advertising clique who

have everything to gain by their connection w»th a body of

honourable students of science. The withdrawal of men long

known for their astronomical work from the Council commenced

some time since. It has now culminated in the resignation of

the Astronomer- Royal, and we are informed that other resigna-

tions are to follow ; indeed, a man of scientific repute risks

somewhat in being found amongst the Councillors. Surely the

Fellows of the Royal Astronomical Society of London are strong

enough to remedy such a state of things as this.

At the meeting of the Council of the Royal Society, held last

Thursday, the following fifteen candidates were selected to be

recommended for election. The day fixed for the election is

Thursday, June 12 :—^J.
Anderson, M.D., Rev. M. J. Berkeley,

H. Bessemer, Prof. A, Crum-Brown, W. L. BuUer, Sc.D., G.

H. Darwin, Prof. J. D. Everett, Prof. F. S. B. Francois de

Chaumont, Prof. G. D. Liveing, G. Matthey, G. J. Romanes,

A. Schuster, Ph.D., Prof. H. G. Seeley, B. Williamson, and

T. Wright, M.D. The following have been elected Foreign

Members of the Society :—Arthur Auwers, Berlin ; Luigi

Cremona, Rome ; Jean Louis Armand de Quatrefages, Paris

;

Georg Hermann Quincke, Heidelberg ; Theodor Schwann,

Liege ; Jean Servais Stas, BniNsels.

, Macmillan and Co. will publish shortly the following

literary and scientific remains of the late Prof. W. K. Clifford,

(i) A volume of mathematical papers which have been read

before the Royal Society or contributed to scientific journals
;

Mr. Wm. Spottiswoode, F.R.S., will probably see this collec-

tion through the press. (2) Two volumes of coUfcted essays and

lectures, edited by Mr. Leslie Stephen and Mr. Frederick

Pollock ; Mr. Pollock will also contribute a biographical intro-

duction to this work. '(3) A small volume containing three

popular lectures on " Seeing and Thinking."

We regret to see by the Civil Service Estimates that the

amount to be devoted to "Purchases and Acquisitions " in the

Department of Zoology of the British Museum during the pre-

sent financial year has been reduced by one-fourth, i.e., from

1, 200/. to 900/. It seems rather absurd that a Government
which has shown its anxiety to meet the claims of science by
giving 4,000/. a year to be distributed in " aid of research " by
the Royal Society, should have taken such a step as this to save

a miserable 300/., especially when it was the universal complaint

of naturalists that the sum previously granted was wholly in-

adequate to the purpose. We cannot help thinking that the

Trustees and their Secretary are in fault in this matter.

A FURTHER circular, in addition to that referred to on p. 472,

has been issued by the Meteorological Office, with regard to the

conditions on which weather information will be supplied.

These conditions are too detailed to be noticed here, but they

show a desire on the part of the Office to give every facility both

to residents in London and in the country to obtain descriptions

of the actual state of the weather and forecasts for not more
than one day in advance. No doubt a copy of the circular may
be obtained on application at the Office, 116, Victoria Street,

S.W.

M. Renan was elected a few months ago a member of the

Academic Fran9aise to fill the place vacated ••by the demise of

M. Claude Bernard, the celebrated physiologist. On Monday,

last week, he pronounced, before an immense audience, the Hoge

of his predecessor, in which be mentions that Claude Bernard

must be considered as being the real founder of physiology in

France. No public course of lectures w as given before 1845,when

M, Bernard established a laboratory, in the rue Saint Jacques,

near the Pantheon. It was in this institution that the illustrious

Academician conceived the idea of the great experiments which

rendered his fame universal. But the establishment failed, M.

Bernard having collected not more than five or six pupils.

The Council of the Society of Arts offers one gold and three

silver medals for the best suggestions founded upon evidence

already published, for dividing England and Wales into districts

for the supply of pure water to the towns and villages of each

district.

"A Citizen and Fishmonger" very pertinently asks in

Tuesday's Times why it is that while we hear so much from time

to time of the City Guilds' Technical Collie, and of the Society

for University Extension in London, we hear nothing of any

proposal for the utilisation of Gresham College ?

The Times Geneva correspondent writes that the Lake of

Neuchatel is just now lower than has ever before been known,

and continues to yield rich rewards to the researches of anti-

quarian explorers. Prof. Forel found, a few days since, at the

lacustrine station of Corcelet, an earthenware vase dating from

the age of bronze. On the bottom of the vase are plainly

visible the impressions made by the fingers of the prehistoric

potter in the plastic clay. Of these fingers— or, rather, of the

thumb and forefinger, for the other digits are unfortunately

lacking—the professor has taken a plaster of Paris cast and

submitted them to a minute examination. He pronounces the

maker of the vase to have been a woman. There are two

impressions of the thumb and three of the forefinger. The

prints left by the nails are perfect—that of the thumb, which

must have been regular, well-shaped, and of an elegant convexity,

measures in length twelve millimetres, in breadth eleven milli-

metres ; the length and breadth of the finger-nail, equally well

modelled, are eleven and nine millimetres respectively, the

transverse convexity representing a curve or rise {fiiche) of two

millimetres. These nails, considers M. Forel, can only have

belonged to a female hand. The vase has been placed in

the cabinet of antiquities in the Vaudois Cantonal Museum

at Lausanne, Another investigator, who has been cutting

trenches in ground left bare by the abatement of the

waters of the lake, has arrived, after careful examination

of the debris and relics which his explorations have brought to

light, at some interesting conclusions concerning the way in

which certain of these lake-dwellings were destroyed, the time

of the year when they disappeared, and the level of the lake at

the epoch of their extinction. He believes they were destroyed

by fire. This opinion he bases on the fact that, in all his ex-

plorations, he finds the same mixture of gravel and sand black-

ened and interspersed with charcoal and partly biumt seeds and

bits of wood. This debris has evidently been carried to its

present position by the waters of the lake, and varies in thick-

ness according to the inclination of the slope on which it has

been deposited. In other places besides those where the trenches

have been cut, sunilar indications are observable—for example,

at Bled, where, in sinking for the foundations of a house, a

lacustrine cemetery was some time ago discovered; and at

Colombier, where a stream running over the dry bed of the lake

near the shore has laid bare debt is identical with that brought to

light by the excavations in question. From the quality and

qoantity of the winter stores, such as nuts, seeds, and berries,
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found among these remains, the burning of the lake dwellings

probably occurred in spring or early summer. In one place a

vessel was found filled with acorns, which, not being a favourite

food, would naturally, it is presumed, be left to the last, and

only used in default of something more palatable. From these

facts and considerations it is inferred that at the time when

many, if not all, the lake villages of Neuchatel fell a prey to the

flames, its waters were at the height usual with them in spring

before their level had been artificially lowered by the engineer-

ing operations recently undertaken for confining within their

channels the streams of that part of the Jurassic range which

dominates the valleys of Neuch&tel and Morat.

The death is announced, on Tuesday, at the age of eighty-

two years, of Sir Anthony Panizzi, formerly Principal Librarian

of the British Museum.

We regret to announce the death of Herr Ludwig Reichen-

bach, an eminent German botanist and zoologist. He died at

Dresden on the i8th ult., aged 86 years.

The German scientific world is much gratified at the distinc-

tion conferred upon Dr. Julius Schmidt, of Athens, by the French

Academy of Sciences, which recently honoured Dr. Schmidt by

presenting him with the Prix Volz in recognition of his work on

the moon. This prize is only given for important astronomical

work, and has not been awarded since 1870.

The various German societies for the protection of animals

are now keenly discussing the vivisection question and have

arranged a congress, which will shortly meet at Gotha, and which

is to fix the final resolutions.

Dr. J. E. Taylor has concluded the seventh winter series of

scientific discourses at the Ipswich Museum. These have been

free, and the average attendance has been 500 per night. Dr.

Taylor regards the local collection of the Ipswich Museum as

probably one of the best geological museums in Europe. He
deserves credit for his exertions in spreading a knowledge of

science in the district in which he lives.

On Easter Monday and following day, the Geologists' Associa-

tion will have an excursion to Weymouth and Portland.

We have received a small pamphlet of eighty pages, containing

the numerous opinions which have been expressed on Prof.

Church's position with reference to the Agricultural College at

Cirencester. The result of the conduct of the College authorities

is likely to be the establishment of a rival institution, to be ready

in October next. If it be the case, as is so generally alleged,

that the Cirencester institution is a failure £0 far as agricultural

education is concerned, we cannot be sorry that steps should be

at once taken to supply the want.

We have received the first two parts of a very fine " Atlas of

Histology," by Dr. Klein and Mr. E, Noble Smith. The work
is intended to be a pictorial and literal representation of the

structure of the tissues of man and other vertebrates, its chief

aim being to teach not so much the history of histology as his-

tology itself in its modern aspect. The delicate illustrations are

executed with wonderful care and beauty.

There was a slight shock of earthquake on the 3rd inst. at

Cadiz.

In the year 1877 Mr. Clark Mills, of Washington, the well-

known sculptor, visited St. Augustine, Florida, in the interest

of the Smithsonian Institution and of the Peabody Museum in

Cambridge, for the purpose of takingcastsof the heads of certain

Indian prisoners in Fort Marion. These prisoners had been
captured some years before, and sent to Florida for safe keeping.

and were in charge of Capt. R. H. Pratt, of the Army. Most
of them had been guilty of grave offences against life and pro-

perty. A visit to and interviews with these Indians have con-

stituted the staple of the correspondence of visitors to St.

Augustine for several years past. During the year 1878 this

station was broken up, some of the Indians being released, and

others transferred to Hampton, Virginia, where, under the charge

of General Armstrong, there is an establishment for the educa-

tion of certain negroes. By authority of the War Department,

Capt. Pratt has recently gathered up a large number of Indian

youth of both sexes, and taken them to Hampton, where they

are subjected to moral and mental training, and show a great

aptitude for learning. Quite recently, at the request of the

Smithsonian Institution, Mr. Mills visited Hampton, and with

the assistance of Capt. Pratt, has made a series of excel-

lent casts of some fifty Indians of both sexes and different

ages. They will in time be reproduced, properly worked up,

and exhibited in the National Museum, which will thus, in more

than a hundred busts from life of the American aborigines,

possess a very remarkable anthropological collection. Numerous

applications have been received from the anthropological museums
of Europe for copies of these busts.

The Gauss monument for the city of Brunswick is now very

nearly completed, the casting taking place in the studio of Prof.

Howald, at Brunswick, after Herr Schaper's model, the well-

known Berlin sculptor. The figure will measure nine feet in

height, and the great mathematician is represented in a fur coat

with a book in his left hand, bearing the inscription "Disquisi-

tiones," the work which rendered his name immortal. The head

is said to be a masterpiece of th2 plastic art.

Some new experiments on digestion (in which portions of the

stomach in living dogs were isolated, and their phenomena
studied) have been recently described by Herr Heidenhain in

Pfliiger's Archiv. He arrives at these two (preliminary) conclu-

sions :—(i) Purely mechanical stimulation acts only locally on
secretion of gastric juice; (2) The secretion (act), however,

extends beyond the place of stimulation to distant parts of the

mucous surface, when absorption occurs at that place. In other

words, we must distinguish a primary and a f^econdary secretion.

The primary is small and is produced by mechanical effect at

the place of stimulation ; the secondary is abundant and depends

on the act of digestion, in £o far as absorption is connected with

this, in the stomach.

We learn that experiments have been made at Mont Valerien

by the French Ministry of War with a number of portable

Gramme electro-magnetic machines and portable lenses for

directing the rays to a great distance and exploring the horizon

during night with the same accuracy as during open daylight. The
optical apparatus is mounted on a special waggon and weighs no

more than two or three tons. It has been ascertained that the

machines can travel with the same velocity as mounted artillery.

The electric light and directing-lines can also be used for sig-

nalling in a known direction at an immense distance, as from Paris

to Orleans, if placed at a sufficient altitude.

Recent researches by Herr Ammdii ptdve that the gas-

absorption of dry ground depends oh various' factors— varying

with the state of mechanical division, and chemical nature of the

constituents of the ground, and the temperature and nature of

the gas. (Quartz, clay, lime, hydrated iron oxide, gypsum, and

humus were examined as to their behaviour with various gases

of the atmosphere and the ground under different conditions.)

Phy.-ical forces have an undoubted role in the condensation, i.e.,

the gases are held and condensed by surface-aftractibn of the

particles of the soil ; and as this attraction is a function' of -the

surface the effect is greater the smaller the particles. But che-
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mical forces seem to have often a larger share in the effects ; this

appeared most distinctly in the remarkable absorbing power of

hydrated iron oxide, and soils containing most of it ; which can

only be attributed to chemical changes undergone on access of

gases, in consequence of the easy decomposition of the con-

stituents. The same holds good for humus materials ; whereas

with the other constituents the physical "moment" comes out

more prominently. Those gases which are easily brought into

the liquid state (HjO, H.^S, CH^, NH3, and CO2), and which

undergo changes easily (NH3, SH2), are absorbed in greater

measure by the constituents of soils, than gases which are not

readily liquefied (O). Temperature has great influence ; with

increase of it the power of condensing gases diminishes. It is

notable that at temperatures between 0° and 10° the gas absorp-

tion again diminishes. (A fuller account of these researches

will be foimd in Der Naturforscher for March 15.)

Another new Italian journal has come to hand, Vita Nuoz'a,

published fortnightly. It is devoted to literature, science, and

art, and the scientific notes seem to us to be done with care and
discrimination, containing occasional information on scientific

work in Italy. It is published at Padua.

The Colonies and India states that excellent accounts have

been received from Tasmania. Stone exceedingly rich had
been discovered in the Alpine reef, Fingal district, estimated to

yield 200 ounces of gold to the ton. Gold had also been dis-

covered at Castray River in the North Meredith Range on the

west coast.

MM. FiGUiER AND DE Parville have issued their Annie
Scientifique, which is 'a summary of all the notable discoveries

made during the past year.

The additions to the Zoological Society's Gardens during the

past week include a Black-backed Jackal (Canis mesomelas) from

South Africa, presented by Mr. E. J. Redman; a Red and
Yellow Macaw {Ara chloroptera) from South America, two
Yellow-fronted Amazons {Chrysotis ochrocephala) from Guiana,

presented by Mrs. Kelly ; two Silver Pheasants (Euphcamtis
nycthemerus) from China, presented by Mr. W. Soper; two
Bernicla Geese {Bernicla leticopsis), two Brant Geese {Bernicla

drenta), a Bean Goose (Anser segetum), two Common Geese

{Anser domesticus), two Ruddy Sheldrakes {Tadorna rutila), two
Common Pintails {Dafila acuta), two Gadwalls {Anas strepera),

four Chiloe Widgeons {Afareca chiloensis), two Common Widgeons
(Mareca penelope), two Garganey Teal (Quergnedula circid), two
Common Teal {Quen/uedula crecca), European, four Canada
Geese (Bernicla canadensis), a Summer Duck {Atx sponsa) from
North America, two Mandarin Ducks (Aix galericulata) from
China, three Australian Wild Ducks (Anas superciltosa) from
Australia, a Wild Goose {Anser ferns), three Common Ducks
(Anas boschas), British Isles, presented by Mr. R. J. Balston,

F.Z.S. ; a Tuberculated Lizard (T^wana tuberculata) from
Trinidad, presented by Dr. J. F. Chittenden, C.M.Z.S. ; two
Mississippi Alligators (Alligator mississippiensis) from the Missis-

sippi, presented by Lord Francis Conyngham, M.P., F.Z.S.

;

a Common Lobster (Astacus vulgaris), British Seas, presented

by Mr, R. J. Milestone ; two White-rumped Roe Dter (Capreolus

pygargus) from Eastern Asia, a Chinese Water Deer (Hydropotes

inermis) from China, received in exchange ; two Common Boas
(Boa constrictor) from South America, deposited ; eight Indian

Jerboa Rats (Gerbillus indicus) from India, purchased.

VIRCHOW ON THE PLAGUE
AT a recent meeting of the Medical Society of Berlin Prof.
;**• Virchow gave (by previous request) his views on the sub-
ject of the Plague of Astrakan. The following is a brief out-
line of his address (which appears in the Revue Scientifique) :

—

The information received about the plague is very uncertain
and conflicting, necessitating reserve in giving an opinion.

Russia is to be reproached for failure to send competent observers

of the disease.

The first question is. What is the true determinant of the
malady ? No one would hesitate to say ihat the buboes, or
swellings of the lymphatic glands, take the first place. But it is

still doubtfi'l whether or not certain acute forms occur without
glandular tu'^our, (It is not merely the exterior glands that are
referred to,) Typhoid fever, the most nearly related disease, is,

of course, always (except in children) marked by a peculiar

affection of the glands.

The pestilential bubo, like the alterations characterising many
of our indigenous infectious diseases, consists in a cellular hyper-
trophy, with more or less hypersemia and hjemorrhage. We
come again to an obsciu-e point in asking, how does a bubo of
this kind ulcerate ? The ulcerations in typhoid fever show sup-

puration, within the glandular tissue, rovmd a dry mortified

centre. Accounts by some of the best observers of pestilential

bubo affirm suppuration round the gland. But the chief point is,

what is the prime cause of the suppuration? And here I cannot
affirm that the abscess of the gland ari>es from mortification of
the gland. Some observers speak only of a softening of the
substance. If partial mortification induced the ulcerations dis-

tinguishing plague, as they do those of typhoid fever, the analogy
between the two diseases would be more marked.
Though we do not really know whether glandular affections

are, from the outset, an essential character of the disease, they
yet present the essential criteria for diagnosis of the plague,

[Prof, Virchow proceeds to object to Hirsch's view regarding
the Indian Plague of Pali, in 1838, which showed peculiar

symptoms, as a particular species of plague. * Either it was the
plague or it was not the plague. If the malady of Astrakan
were a peculiar Indian plague we should not be warranted in

identifying it with the well-known plague of the Levant, for this

alone is the true plague. Haemorrhage of the lu-inary organs (as

in the plague of Pah) is very common even in the Oriental
plague ; but he would not therefore create a special hsematuric
species of the plague, but say that hasmaturia is often a symptom
of the plague. He does not now refer either to this plague of
Pali nor to a known endemic plague, restricted to two districts

of the Himalayas.]
Another special character of Oriental plague is carbimcle ; it

occurs in nearly a fifth of the cases ; the symptoms are like those
of ordinary contagious carbuncle. There is no suiBcient evidence
of carbuncle in internal organs. Then there are the petechiae,

or spots, and interior haemorrhages. Tumour of the spleen
seems very constant, and of great importance, and we find also

tumefaction of the liver and kidneys. The sweUings of the
glands, the carbuncles, and the petechiae are the most important
symptoms.
At the beginning of most pestilential epidemics a Committee

of doctors has generally declared that it was not the plague.
They pronounced it petechial typhus. This was the case imme-
diately before the outbreak of the plague at Rescht, when the
disease had been long confined in Kurdistan and Mesopotamia.
M. Tholozan was the first to say it was plague, and that the
case was that, not of a great epidemic, but of a latent disease,

spreading slowly and attacking only a few. It is indubitable

that we have there a true centre, whence the disease gradually

spread, and I do not see why we should go to India, where the

disease has not prevailed for many years past. Proceeding logi-

cally, we shall accept this course : From Kurdistan and Meso-
potamia to Persia and on to beyond the Caspian. Even if the

present cases on the other side of the Caspian were accompanied
by pneumorrhagia, I would not hesitate to say they belonged to

the plague proper, and that the disease is the same as that in

Mesopotamia. The symptoms are very different from those of
petechial typhns, the disea-e which the Turkish doctors affirmed.

If near Salonichi (Xanthi) there be really petechial typhus ac-

companied by Metastasis bubonica, I fear it is the plague. It

remains to keep our eyes open and see what happens after the

return of the Russian army from the infected country (an occur-

rence which may well rou>e grave apprehensions).

What has been done for our protection is little apt to tran-

quillise us, A blockade comprising all the frontier as well as

the coast, from the Baltic to the Black Sea, seems to me illxisory.

One example of severe quarantine has occurred in this century

in the case of the plague at Noja, in Bari (Kingdom of Naples),

in 1815. Trenches were dug, and three cordons of sentLuels were
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formed (the third round the entire province), with orders to kill

whoever tried to break the blockade and did not stop at the tirst

summons ; and some individuals were actually killed. But I

cannot think an entire country is able to protect itself thus.

Examination of passports would be excellent if those who de-

liver passports and certificates of health were angels. But the

Russian functionaries are men, and think like men. The im-

possibility of always getting true certificates of origin has been

seen in the case of the cattle plague. I consider, however, that

pressure should be exerted on Russia to form a blockade of the

infected districts. And especially it should be seen to, that the

returning Russian army does not bring any pestilential germs with

it. As to restrictions on communications by land, the greatest

of these ar e ineffectual for the end desired.

I cannot give an opinion as to whether the matters which are

now forbidden to be imported into the German Empire may
propagate the plague. The negative does not seem to suffice.

We know that the skin or hair of an ox affected with carbuncle

may engender contagion after several months in di^tant countries

;

we should not forget this, and we have not the right to say that

garments, linen, bedclothes, &c., are perfectly innocuous.

A word on two points relative to disinfection. On Prof.

Pettenkofer's advice, the German empire has decided for sul-

phurous acid as a means of disinfection. I que-;tion if this

substance would penetrate linen, clothes, wool, &c., in such a

complete way as to annihilate all germs. In my opinion a

better plan is disinfection of clothing, &c., by dry heat in a

chamber surrounded by steam-pipes, the temperature being

raised to 120° C. or more. This plan is more ratio nal and easy,

and damages the objects least.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

In the Cambridge Senate, last Saturday, Mr. Balfour, a recent

examiner in the Natural Science "Specials" for the B.A.
degree, spoke of the schedule for botany, to which we referred

recently, as extremely unsatisfactory and incomplete; histology

was altogether neglected, physiology was very unsatisfactorily

dealt with, and cryptogamic botany was almost entirely omitted.

He was in favour of an examination in elementary biology being

substituted, and practical work being i-equired. Physiology

should be made a separate subject. Prof. Humphry spoke in

favour of reducing requirements in schedules to the narrowest

ran;e, in order to make natural science attractive to men. Mr.
Trotter thought the schedule in botany an absurdly small repre-

sentative of a year's work for a man supposed to have no other

definite study. Mr. Bettany found fault with the present con-

stitution of the Board of Natural Science Studies, which dealt

with too many subjects, each being insufficiently represented by
men engaged in teaching and research. No doubt it is hard for

many to realise that biology has very many distinctive aspects,

each of which mu~t be represented by proficiency in them to pre-

vent inju-tice and injury to scientific progress. Hindrances also

arise from the fact that many of our present leaders and directors

of study were developed before the full reco^^nition of cell-study,

embryology, and the like, as the basis of sound biology.

Dr. Alexander Dixon, Professor ' in the University of

Glasgow, has been elected to the Professorship of Botany in the

University of Edinburgh, vacant by the resignation of Dr.

Balfouf.

SCIENTIFIC SERIALS
The Archives des Sciences Physiques el Naturelles (Febniary,

1879), contain the following papers of interest:—On the hydrocar-

bons obtained through the action of methyl-chloride upon benzole

in the presence of ammonium chloride, by MM. E. Ador and A,
Rillet.—On the theory of timbre and particularly on that of

vowels, by Dr. Schneebeli.— On the scientific principles of the

fine arts ; essays and fragments on the theory, by E. Brucke,

followed by remarks on optics and painting, by H. Helmholtz.

—On some rare mosses, by J.' E. Duby.—Stratigraphical study

of the souih-we-tern part of the Crimea, by E. Pavre.—Natural

history of batrachia, by Fr. K. Knauer.—On a ogamic ferns

and on apogauiy generally, by Prof. A. de Bary.—On the prolifica-

tion of the fruit of mosses, by Dr. N. Pringsheim.—On poly-

embryony, by Dr. Ed. Strasburger.

The Journal de Physique (March) contains the following
more important papers :—On spectroscopes with direct vision
and great dispersion, by M. Thollon.—On the logograph, by
M. Barlow.—On a new phenomenon of static electricity, by M.
E. Duter.— Note on spectrophotometers, by M, A. Crova.—On
the vibratory motion generated in the air and in space by elec-
tric sparks, by E. Mach.—On the electricity of air, by Rob.
Nahrwold.

SOCIETIES AND ACADEMIES
London

Royal Society, March 13.—" On the Influence of Coal-dust
in Colliery Explosions." No. 2. By W. Galloway. Commu-
nicated by Robert H. Scott, F.R.S., Secretary to the Council of
the Meteorological Office,

The first experiment is made with a very simple apparatus
consisting of a continuous pipe about 18" in diameter, which
conducts a small portion of the return air from the point at which
it is ejected into the atmosphere by the ventilatmg fan, to a
convenient spot on the level of the surface, where it escape^ as a
strong current, amounting to 1,251 cubic feet per minute. About
6 feet from its point of exit a lamp can be placed in the centre
of the current, and at a distance ot about a foot >till nearer the
origin there is a means of allowing coal-dust to fall into and mix
with the passing air. It is found that when the c )al-dust is

added the air becomes instantly iuflammable, showing that all

the return air in the workings may be easily brought into the
same condition by a sudden disturbance such as that caused by
a local explosion of fire-damp.

The second experiment is intended to illustrate the effects of
an explosion of fire-damp in a dry mine containing coal-dust.

One part of the apparatus represents a gallery with coal-dust
lying on its floor as well as in the horizontal timbers, the build-

ings and other rough surfaces at its top and sides ; another part
represents a cavity in the roof containing an explosive mixture
of fire-damp and air. When the explosive gas is ignited the

flame sweeps down into the gallery, the disturbance raises the
coal-dust, and the results are exactly those that have been fore-

seen. The gallery is a wooden pipe 14 inches square inside, by
79g feet long. The explosion-chamber is a sheet-iron cylinder
lined with thin wooden laths ; it is 5 feet high by 15 inches in

diameter, and it stands vertically on the top of the gallery at a
distance of 5 feet from one end. Currents of air of different

quality can be made to pass along the gallery from the end next
the explosion-chamber, which can be isolated by means of a
valve, to the other end which is open to the atmosphere ; thus

the return air of the mine can be made to traverse it, or a current

of pure air, or a current of air mixed with any required propor-
tion of fire-damp. At the point where they enter the gallery

these air- currents are heated by a steam cylinder, which occupies

part of the space between the explosion-chamber and the nearer

end, so as to assimilate their temperature to that of the air in a
mine. The coal-dust is spread along the floor of the gallery, and
some is laid on shelves so that it may more easily mix with the

air when it is disturbed.

The explosive mixture is made by admitting about half a cubic

foot of fire-damp into the explosion-chamber at its upper end,

while a corresponding quantity of air is allowed to escape

through a plug-hole at its lower end. The bottom of the ex-

plosion-chamber is separated from the gallery by a diaphragm
of paper during this part of the operation. After the requisite

quantity of fire-damp has been admitted, its volume having been
accurately measured so as to guarantee that the results will

always be the same, the mixture is effected by rapidly revolving

a small fan, situated at the top of the explosion-chamber, and

so constructed as to draw in air from the centre of the chamber,

and throw it out at the circumference. From the point at whic;'

the fan draws in its air a 4-inch pipe de-cends to near the botto;

of the explosion-chamber, and when the fan is revolved the air i-

drawn up through this pipe and discharged at the top of tlu

chamber, from which it finds its way again to the bottom, an 1

so on. The circulation established in this way is so rapid that

perfect mixture can be made in half a minute. The explosive

mixture is ignited by means of a spark from a powerful magneto

-

electric niachire.

When there is no cial-dust in the gallery the flame of the fire-

damp explosion does not extend further . than from 7 to 9 feet

from the bottom of the explosion-chamber."
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When the gallery contains coal-dust, on the other hand, on
e floor and on the shelves referred to, and when it [is filled

> ith the return air of the mine the explosion traverses its whole
!jngth, and shoots out into the air to distances varying from 4 to

1 5 feet. The flame of the fire-damp explosion is thus magnified

ten times by the presence of the coal-dust and the return air.

When pure air is employed instead of return air, other things

remaining the same, the explo-ion is only about one-half as

extensive ; and when an artificial mixture of air and fire-damp is

employed, of the same composition as the return air, without

its excess of moisture, the explosion is stronger than with the

return air. The arrangements whereby pure air and air and fire-

damp can be used have only been recently completed, and few
experiments have been made with them as yet.

Although the apparatus employed in this experiment appears

to be on too small a scale to solve the coal-dust question un-

equivocally, the results obtained with it appear to be sufficiently

conclusive to enable us to affirm that an explosion, occurring in

a dry mine, is liable to be indefinitely extended by the mixture
of air and coal-dust, produced by the disturbance which it

initiates.

The only means of avoiding the dangers due to the presence
of coal-dust in mines appears to be to carefully and constantly

water the roadways leading to and from the working-places.

It is very interesting to be able to mention a fact in connection
with watering the roadways which, although not mentioned in

Mr. Galloway's paper, is well worthy of a place here, viz., that

the 'Abercarne explosion, ramified through every part of the

workings, which were exceedingly dry and dusty, with the ex-

ception of one dis'.rict from which it was entirely cut off by 2cx>

yards of a very wet roadway, and that the men in the latter

district not only escaped unhurt, but hardly felt the explosion.

The wetness of this roadway was due to natural causes.

April 3.
—"On the Thermal Conductivity of \Yater," by

J. T. Bottomley, Lecturer in Natural Philosophy and Demon-
strator in Experimental Physics in the University of Glasgow.
Communicated by Prof. Sir William Thomson, LL.D., F. R.S.
r The result anived at by the experiments described, is that the

thermal conducti\-ity of water may be taken at from *oo22 to

'00245 in square centimetres per second.

Some experiments have been made on the thermal conductivity

of solution of sulphate of zinc, a solution which happened to be
convenient for preliminary trials. The specific heat of solution

of sulphate of zinc at different densities, which it is necessary to

know for comparison as to thermal conductivity of that liquid

with water, has been determined.

Experiments are now being carried on on this subject with the

assistance of a grant from the Government Fimd of 4,000/.

Anthropological Institute, March 25.—Mr. E. B. Tylon
D.C.L., F.R.S., president, in the chair.—Mr. Henry Seebohm,
F.Z.S., gave some interesting particulars respecting the native

races of Arctic Siberia, accompanied by an exhibition of ethno-

logical objects collected in that region. In 1874 he visited Lap-
land, of which he gave some account, and in the following year
he proceeded from St. Petersburg to Archangel, and thence 600
miles eastward, where he first came in contact with the Sa-
moeides, and obtained some particulars about the Voguls, who
dwelt across the Ural range. But his most adventurous journey
was in 1877, when he accompanied Capt. Wiggins on his expe-
dition for the exploration of Arctic Siberia. After travelling

2,500 miles from London to Nishni-Novogorod, they took sledge
thence, and pushed on 3, 500 miles farther, until they reached the
Arctic Circle. In the Tartar \'illages there which they visited

they found that the crescent predominated over the cross,

and what still more surprised them, it seemed to be the symbol
of a superior ci^^lisation and order. The native languages
were akin to the Turkish. The copper-coloured Btiriats, who
dwelt behind the Baikal Mountains, were a somewhat dif-

ferent race, and bore a strong resemblance to the Chinese. The
Ostiaks and Dolgans were located on the colossal river Yenisei,

which was reckoned the third largest river on the face of the
globe. The Tungoosks were settled on one of its chief tri-

butaries. The costumes, weapons, tools, smoking-appliances,
reindeer-harness, snow-shoes, snow-goggles, idols, &c., of these
and kindred tribes were shown, together with a remarkable case
of prehistoric bronzes, found in ancient Siberian graves, and
thought to be firom 4,000 to 5,000 years old.—A paper was read
by Sir Charles Nicholson, Bart., D.C.L., LL.D., on some rock
oarvings found near Sydney, New South Wales. Rude carvings

of human and other animal forms, especially kangaroos and
fishes, including the whale, had been found at various points of
the coast of New Holland, from Cape Howe to Moreton Bay.
The present natives had no tradition as to their origin, yet there
were no good grounds for reftLsing to regard them as works of
indigenous art. Col. Vigors had copied many of them, and a
number of his drawings were handed round. One of these
carvings represented a wall thirty feet long. Those found in
Sydney cavern included a kangaroo at bay and a man erect, with
out-stretched arms. Another class of similar carvings were
chromatic. They were found on the north-west coast, and had
been plausibly supposed to be the work of Malay pearl-fishers or
shipwrecked sailors.

Zoological Society, April i.—Prof. W. H. Flower, LL.D.,
F.R.S., president, in the chair.—An extract was read from a letter
addressed to the Secretary by Mr. Carl Bock, respecting the
habits of the Movmtain Antelope of Sumatra (Capricornts sutna-
trensis), of which he had obtained a living specimen destined for
the Society's collection.—Mr. J. W. Clark exhibi ed and made
remarks on a drawing of a Dolphin belonging to the genus
Lagenarhynchus, which had been lately taken off Ramsgate.

—

Prof. Flower exhibited a coloured diawing of a yovmg female of
the common Dolphin {Delphinus deipht) lately taken off" the
coast of Cornwall, and made some observations on the published
figm-es and geographical distribution of the species.—The birds'

eggs collected during the Challettger Expedition were exhibited.
The series was stated to contain about 250 eggs belonging to
fifty different species. Amongst tnese were eggs of the Sheath-
bill {Chionis minor) from Kerguelen, and of the Wandering
Albatross {Diomedea exulans), from Marion Island.—Prof.
Mivart exhibited a figure of and made remarks upon a Kestrel
with abnormal feet, in the collection of the Marquis de Wa\Tin,
at Brussels.—Mr, R. Bowdler Sharpe, F.Z.S., read an accoimt
of the collection of birds made by Mr. F. W. Burbidge, in the
Sooloo Islands. A new Jungle Fowl was described as Galltts

stramindcollis, and a new Parrot as Tanygnathus burbidgii.—

A

second communication from Mr. Bowdler Sharpe, consisted of a
list of the birds of Labuan Island and its dependencies, founded
principally on the collections formed during the last fomr years,

by Governor Ussher and Mr. W. H. Treacher, but including also

descriptions of a large number of eggs carefully collected by Mr.
Hugh Low. One new species, Cypselus lowi, was described.

—

A communication was read from Mr. R. Collett, C.M.Z.S.,
containing the description of a new fish of the genus Lycodes,
from the Pacific, which he proposed to call Lycodes pacificus.—

A

communication was read from Prof. Garrod, F. K.S., containing
an account of the variations in the trachea and tracheal muscles
in the different forms of gallinaceous birds.

Institution of Civil Engineers, March 25.—Mr. Bateman,
president, in the chair.—The paper read was on the electric

light applied to lighthouse illumination, by Mr. J. N. Dou>jlas,

M. Inst. C.E. The author showed the progress of lighthouse

luminaries from wood and coal fires to the introduction of tallow
candles, fatty oils, mineral oils, coal gas, and electricity.

Statistical Society, March 18.—The president, G. J. Shaw
Lefe%Te, M.P., occupied the chair.—Mr. H. H. Hayter, the
Government Statist of Victoria, read a paper on the colony of

Victoria ; its progress and present po ition.—The following

were elected as Honorary Members :—M. le Dr. E. Janssens, of

Brussels, AL Arthur Chervin, of Paris, Signer Gerolamo
Boccardo, of Genoa, and Prof. Dr. Fr. Xav. von Neumann-
Sfallast, of Vienna.

Victoria (Philosophical) Institute, April 7.—Two papers

were read, one by Thomas Karr Callard, F.G.S., and one,

taking some special points, by Prof. Boyd Dawkins, F.R.S.
The subject was the contemporaneity of man with the extinct

mammalia (as taught by recent cavern exploration), and its

bearing upon the question of man's antiquity. The first paper
contended that the cavern e\idence points to the more recent

extinction of the mammalia referred to, rather than to the remote

existence of man.

Boston, U.S.A.

American Academy of Arts and Sciences, March 12.

—

Prof. W. A. Rogers presented a paper on the coefficient of expan-

sion of the brass bars used by the U. S. Coast Survey for standards

of length. In order to compare different ^tandards it was foimd
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necessary to determine the coefficients of expansion of the

particular bars on which the graduations were made. In the

present case the coefficient was found to be '0000097 by a

process extremely simple and effijctive. The relations between

water and air contact also seem to be well determined by this

method of investigation.—Dr. J. J. Putnam showed a. penduh/m
myograph, modified mainly for the sake of economy, from that

of Wundt. The pendulum itself is made of the thickest plate-

glass, and arranged so as to l)e moved up and down, with the aid

of a racket and a counterpoise, together with the stage bearin;^

the movable connections described by Wundt. Since for each

position of the pendulum a tracing of given length would have a

diffisrent significance from that in any other position, enameled

cards were prepared with lines upon them diverging from the

point of suspension, the intervals between which corresponded

to •01" when the amplitude of swing was 20°. By means of

this apparatus the reliability of Mareyi's tambour had been tested,

with a view to its u e in time-experiments in physiology. The
delay for the tambour used, with a tube about 2 m. long, was
found to be nearly 'oi", varying not more than '002" to '003"

under impulses of different character and strength.

Geneva

Society of Physics and Natural History, December
19, 1878.—M, God. Lunel spoke of the variations of colour

presented by the squirrel, and cited some cases of albinism

of that animal in a special locality of the Valais.—Prof. iJrun

described observations of the phenomenon known as "rain

of blood," made by him on May 14 last, on the Jebel Sekra, a

summit of the Rist, at the western extremity of the Atlas, in

Morocco. He observed it in the form of spots of a very bright

red appearing in the rocks, and one to a mixture of siliceous

sand and very fine lime, with abundance of unicellular algae of

the species Protoco ais fluvalis, and containing especially

peroxide of iron.—M Wm. Barbey informed the Society of the

gift recently made by Sir J.
Hooker to the Museum of Lausanne

of the herbarium of the botanist Gaudin of Nyon.
January 2, 1879.—Prof. Graebe made a communication on the

discovery of alizarine in the various colouring matters extracted

from it, and particularly on alizarine allies.—M, Alph. de

CandoUe gave an account of the number of specimens contained

in his herbarium, commenced by his father in 1798. At the

time of the death of the latter in 1841, the herbarium contained

161,748 specimens; now it contains 287,636 belonging to

8o,oco or 90,000 vegetable species.

Paris

Academy of Sciences, March 31.—M. Danbreein the chair.

—The following papers were read :—Conformity of the systems

of fractures obtained experimentally with the systems of joints

which traverse the cliffs of Normandy, by M. Daubree. These

joints form two systems, and the general effect is like that pro-

duced in a plate by weak torsion.— Convenience of special de-

nominations for different orders of fractures of the earth's crust,

by M. Daubree. He proposes the name diaclase for a fissure

produced by rupture ;
paraclase, to express that the fracture is

accompanied by displacement ; and lithodase, as a general term

includmg the two large groups now specified.—New process for

the gau^ng of rivers, by M. Boileau. This process is based on

the property of water-courses, that at the surface there are two

streams whose velocity of translation is equal to the mean velocity

of the current. The hydrometric operations are reduced to use

of afloat.—On the last floods of the Seine, by MM. Lalanne

and Lemoine, Last winter was marked by two successive floods

reaching (at a short interval) very nearly the same high level

(6-21 m? at the Pont Royal on January 8 and 6*05 m. on February

24). Since 1872 M. l.emoinehas organised, under M. Belgi-and's

direction, a system of warnings of flood (three days previous)

'^or the Seine and its larger affluents. They are sent by tele-

graph or otherwise to seventy four persons in Paris and sixty-

seven outside of Paris, and have proved very correct.—On some

observations of glazed frost similar to that of January last, and

on the mode of formation of hail, by M. CoUadon. In large

hail-storm^, the cumuli producing them are divided into several

distinct groups, insulated electrically from each other by sections

of dry and cold air, resembling smoke-columns from several

chimneys. The columns of hail the author conceives as a huge

descending piston ; hence the violent whirling movements of

wind near the ground, and the descent of cold, dry, highly

electrified air from the upper regions, to restore equilibrium ;

this air divides the clouds into nearly vertical columns ; hence
the peculiar forms of lightning during those storms.—M, Du
Moncel presented a work entitled " L'Eclairage Electrique."

—

Prof. Lawrence Smith was elected Correspondent in Mineralogy
in room of the late Sir Charles Lyell.—Chemical researches on
a filamentous matter found in the excavations of Pompeii, by
M. de Luca. The substance (which seemed formed of numerous
filaments) was black and almost completely carbonised ; on simple

pressure with the fingers it was reduced to powder. The threads

seem to have been flax or hemp, altered by various natural

agents underground during eighteen centuries.—On the cost of

constructing lightning-conductors, by M. Melsens. His system
applied to the large new barracks at Etterbeck-laz-Bruxelles, on
buildmgs occupying 20,000 square metres, will be less than
6,coo francs.—Observations of Planet 193, discovered at Mar-
seilles Observatory, by M. Coggia, February 28, 1879, com-
municated by M. Stephan.—On two equations with partial de-

rivatives relative to the multiplication of the argument in elliptic

functions, by M. Halphen.—On cylindric or logarithmic

potential with three variables and its employment in the theory

of equilibrium of elasticity, by M. Boussinesq.—Anomaly pre-

sented by magnetic observations of Paris, by M. Flammarion.

Since 1870-71 the last maximum of sun-spots and of diurnal

variation of the decimation-needle, the amplitude of this varia-

tion has decreased everywhere except at Paris ; here it seems

stationary; and even the year 1877, which should approach a

minimum, presents a maximum. Some like anomalies are ob-

servable in previous times.—On the thermal and galvano-

metric laws of the electric spark produced in gas, by M.
Villari. En resume, the thermal and galvanometric deflec-

tions produced, the former by the spark, the latter by the

discharge of a condenser, are proportional to the quantity of

electricity which produces them, and to the length of their active

circuits.—Magnetic rotatory power of gases at ordinary tempera-

ture and pressmre, by M. Becquerel. With improved apparatus

he has not only got the rotation-effect but been able to measure

it with precision. He gives results for coal-gas, &c.—On
the magnetic rotatory power of vapours, by M. Bichat. The
experiments were like the Strasburg ones, but with a brass

instead of an iion tube (which is objected to as forming a hollow

electromagnet).—Pressure exerted by galvanic deposits, by M,
Bouty. A cylindrical thermometer bulb covered v ith gold leaf

or silver is made negative electrode in decomposition, e.g., of a

salt of copper ; the rise of mercury when deposit occurs is noted.

All metals, zinc included, exert pressure thus ; but the pressure

is not necessarily normal nor the same at all points, and cannot

serve directly as a measure of the phenomenon ; it is the result

of a change of volume of the metal in deposition.—On the alka-

lies of pomegranate, by M. Tauret. —On the formation of car-

bonic acid, alcohol, and acetic acid by yeast alone, without

oxygen, and under influence of this gas, by M. Bechamp.—On
glazed frost observed in Florida, by Mr. Collin,
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THE AUSTRALIANAND TASMANIANRACES
TJie Aborigines of Victoria, with Notes relating to the

Habits of the Natives of other Parts of Australia

and Tasmania. Compiled from various sources for

the Government of Victoria by R. Brough Smyth,

F.L.S., F.G.S., &c. 2 vols. (London: Triibner and

Co., 1878.)

IN these two bulky volumes we are for the first time

presented with a really comprehensive account of

the natives of Australia ; and by their timely publication

under the auspices of the Victorian Government an em-

phatic reply is given to the charge often brought against

the colonists of indifference to the past history, present

condition, and ultimate fate of those races. The work,

whose title gives a very imperfect idea of its varied con-

tents, may be best described as a complete encyclopaedia of

Australian folk-lore, as complete, at least, as a judicious

utihsation of all available materials could render it. As

such, its appearance may fairly be regarded as an

"epoch-making" event in the progress of ethnological

studies, performing much the same office for the Austra-

lian that the writings of Castren, Uslar, and Bleek, and

the Schoolcraft series have done for the Finno-Tartar,

Caucasian, South-African, and North-American races.

In the character and selection of the subject-matter it

bears most resemblance to this last-named compilation,

while differing widely firom it in the method of its treat-

ment, the confusion and discordant elements inseparable

from Schoolcraft's erratic plan being here avoided by a

clear arrangement of the materials and a uniform system

consistently adhered to throughout.

A large portion of the work, it should be mentioned,

has been composed by the distinguished geologist, Mr.

R. Brough Smyth, at inter\-als during the sixteen years

he has acted as secretary to the Board for the Protection

of the Victorian Aborigines. In this capacity he has

had exceptional opportunities of obtaining the most re-

liable information regarding the natives of that colony,

who naturally occupy the largest share of attention. But

the others are by no means neglected, and the subject is

rendered sufficiently complete by several valuable papers

on the tribes of New South Wales, Queensland, South

and West Australia, supplied by the Rev. W. Ridley^

Philip Channey, J. Moore Davis, and other contributors,

all speaking from personal knowledge of the facts.

Besides an able introduction of some fifty pages, sur-

veying the whole field and imparting a certain unity to

the work, the first volume is devoted to strictly ethno-

logical subjects. Under twenty separate headings the

physical and mental qualities of the aborigines, their

social habits, daily life, food, diseases, dress, weapons,

implements, manufactures, and myths, are treated in

detail. The general impression produced by a careful

perusal of the vast array of facts here brought together

is, that the "black-fellow" is not nearly so black as he
has been painted, a statement which is quite as true in

the material as it is in the moral sense of the word.

Thus the prevailing colour is represented as not black at

all, but rather a "chocolate brown," sometimes inclining

Vol. XIX,—No. 494

to black, sometimes of a lighter hue, and it may be re-

marked that this is supported by the independent testi-

mony of Richard Oberlander, a most accurate observer,

who expressly states that "die Haut ist nicht schwarz,

sondem von dunkler Kupferfarbe " (" Der Mensch
vormals und heute," Leipzig, 1878, p. 41). The hair

also, though in some cases jet black, would appear to be
more frequently of a " deep brown," and with boys and
girls, "in colour brown, not very dark" (i. p. 5). This,

combined with its wavy character ("crisp," "waved,"
passim, but never "woolly" or even "frizzly," like the

Papuan), will be regarded by many anthropologists as

conclusive of the mixed origin of the aborigines. On this

interesting point the compiler unfortunately throws very

little light, though he adopts the vdew held by many, that
" there are in Australia two distinct races of men, one of

which is clearly of the white variety " (i. 328). By " the

white variety" he obviously means what is commonly
understood by the "Caucasian" type, and the counten-

ance here and elsewhere given to the beUef in the

presence of a Caucasian element in Austraha is one of

the weak points of the work. The curious lists of words
adduced, though with some reserve and hesitation, in

support of a community of speech carries us back to the

days when et\-mology did duty for science. Thus the

native terms kurrin, trippin, throkkun, are compared with

the English inquiring, dripping, throwing, leaving the

impression that there might possibly be some sort of con-

nection between a native verbal ending in, un, and the

quite recent English verbal ending ing—recent, at least,

in its modem participial and gerundial senses. Of course,

those who bring together such fanciful comparisons have
no sense at all of the growth of language, but they might

have common sense enough to reflect that it is a growth,

and consequently that in the case of idioms assxmied to

hare been originally one, the comparisons must be made
not between subsequent historical developments, but

between primitive organic elements, if any such exist in

common. Then when they have exhausted English,

Anglo-Saxon, Greek, Moeso-Gothic, Sanskrit, they rush off

to Hebrew, Phoenician, and especially Tamulic and
Telugu, without reflecting that, however mixed, the

Australian tongues can hardly be made up of such utterly

discordant elements as Aryan, Semitic, Dravidian, or

that if they are Aryan, they cannot be Dravidian, and so

on; hence that their etymological method, proving too

much, proves nothing, or, in other words, is unscientific.

It is much to be regretted that these simple principles are

not more generally understood, and that too many other-

wise valuable ethnological works should still continue to

be disfigured by linguistic discussions which, a genera-

tion or so hence, will be looked upon as amusing

anachronisms.

The sections devoted to the native weapons, stone im-

plements, canoes, &c., are of great interest to the anthro-

pologist, who will here find more than one long-cherished

doctrine rudely shaken. Thus the argument for a

common Australoid race, embracing the Australians,

natives of the Deccan, and others, based on the supposed

identity of the boomerang with the Indian throwing-stick

is shown to be utterly worthless. The question of the

resemblance between the wonguim or true returning

boomerang and other similar weapons met with amongst

B B
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other ancient and modern peoples is discussed at con-

siderable length, and the result thus briefly summed up

in the introduction :
—" Those who have seen such a

wonguim thrown by a native accustomed to its use, need

not be told that the statements published from time to

time in the scientific journals in Europe are founded on

hnperfect information, or dictated in an unphilosophical

spirit by a too great desire to prove that the Dravidian

races of the Indian Peninsula and the ancient Egyptians

belong to the Australoid stock, and that the boomerang
was known to the Egyptians There is nothing t j

show that anything like the wonguim was known to any

other people anywhere at any time, and it is at least

doubtful whether any weapon resembling the barngeet

[i.e., the war boomerang that does not return] was known
to the Egyptians. The wonguim and barngeet are alto-

gether different from the saparu, or sickle-shaped sword,

which is represented on Babylonian and Assyrian cylin-

ders as the weapon of Merodach or Bel." Thus the

boomerang goes the way of the etymologies, though it is

but fair to add that the famous passage quoted at p. 327
of vol. i. from St. Isidore of Seville, descriptive of the

Gaulish or Teutonic cateia, " Genus Gallic! teli ex materia

quam maxime lenta
; quae, jactu quidem, non longe,

propter gravitatem, evolat, sed ubi pervenit vi nimia per-

fringit. Quod si ab artifice mittatur i-ursum reddit ad

eum qui misit. Hujus meminit Vergilius dicens. Teu-

totiico ritu so/iti torquere cateias. Unde et eas Hispani

TeJttones wozzxiV ("Origin." xviii. c. vii.), has not been

satisfactorily got over. At the same time it may not be

superfluous to remember that Gauls and Teutons were

not Dravidians, and that, notwithstanding its return

motion, the cateia was not necessarily a wotiguitn, for

other weapons also can be made to behave in the same
way. The author regards the boomerang as of native

invention, and adds that it is not known in all parts of

the Continent, and has not been found in New Guinea or

Tasmania.

In the section devoted to the subject of canoes, another

popular error is exploded, for it is here abundantly shown
that seaworthy boats made of the bark of the gum-tree,

and evidently of native invention, were common in the

south and east, and not merely on the north coast, where
they might have been introduced by the Papuans from

New Guinea, or the Malays from the Eastern Archipelago.

On the other hand, the practice of cannibalism, about

which doubts have always been entertained, is fully con-

firmed. " It cannot be denied that cannibalism prevailed

at one time throughout the whole of Australia. The
natives killed and ate little children, and the bodies of

warriors slain in battle were eaten It is sad to

relate that there are only too many well-authenticated

instances of cannibalism," &c. (Introd. xxxvii.). It may
be added that some years ago the writer received direct

evidence of an undoubted case from a lad named Bene-

dict brought to Europe by Dr. Brady, formerly Roman
Catholic Bishop of Perth (West Australia), and who
assured him that his own little sister had been " speared,

roasted, and eaten " by a hostile tribe near New Norcia.

The current views regarding the extremely low mental

capacity of the natives, and even regarding their moral

qualities, are in other respects shown to be entirely at

variance with the truth. In such a wide area there are,

of course, great mental as there are great physical differ-

ences. But the author's assertion that the estimate

commonly entertained of their intellect is, on the whole
far too low, seems to be fully borne out by the evidence

here accumulated. Though without permanent dwellings,

they make provision for the future, construct permanent
works of art, have a common property in some things,

respect each other's rights, are ^skilful hunters, have five

different ways of catching fish, and are far less cruel and
ferocious than many savage races usually regarded as

their superiors. They have a keen sense of justice,

though their standard of right and wrong, and their

notions of political economy maybe different from ours,

as is evident from the language addressed to Mr. G. F.

Moore, Advocate- General of West Australia, by Yagan,

Chief of the Upper Swan tribe, in the year 1843 : "Why
do you white people come in ships to our country and

shoot down poor black fellows who do not understand

you ? You listen to me ! The wild black fellows do not

understand your laws ; every living animal that roams

the country, and every edible root that grows in the

ground, are common property ! A black man claims

nothing as his own but his cloak, his weapons, and his

name ! Children are under no restraint from infancy

upwards ; a little baby boy, as soon as he is old enough,

beats his mother, and she always lets him ! When he

can carry a spear he throws it at any living thing that

crosses his path, and when he becomes a man his chief

employment is hunting. He does not understand that

animals or plants can belong to one person more than to

another. Sometimes a party of natives come down from

the hills, tired and hungry, and fall in with strange

animals you call sheep ; of course, away flies the spear,

and presently they have a feast ! Then you white men
come and shoot the poor black fellows ! But for every

black man you white fellows shoot I will kill a white man !

And the poor hungry women have always been accustomed

to dig every edible root, and when they come across a

potato garden, of course down goes the wannd (yam-

stick), and up comes the potato, which is at once put into

the bag. Then you white men shoot at poor black fellows.

I will take life for life " (ii. p. 228). And so the comedy
is played out, until there are no more " black fellows

"

left on the scene, and when they are gone the white man
does them, perhaps, the tardy justice to admit that he

never understood them, and that they were not, after all,

quite so bad as he had supposed.

At one time the natives were thought to be so stupid

that they could not recognise the pictures or other

representations even of such familiar objects as kan-

garoos, emus, or gum-trees. But so far from that being

the case, they are here shown to be tolerably expert

draughtsmen ; and at p. 258, vol. ii. there is given a fac-

simile of a drawing of some squatters by a native lad, in

which the attitudes and expressions are admirably de-

lineated, "clearly indicating the humorous train of

thought passing through the mind of the artist, who must

have been a close observer and a good mimic."

From the facts adduced in the section devoted to the

native myths it is evident that they have some notion of

a future state, though their ideas of the deity are often

somewhat crude, and their conception of the universe

decidedly materialistic. Thus we are told that Bun-jil
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created all things, but he made no women. Bun-jil has

a wife named Boi-boi, a son named Biii-beal, and a

brother named Pal-ly-yaii, and though the creator of all

things, yet he had help from his son and brother. He
always goes about with a large knife, and after making

the earth he went all over it, cutting and slashing it into

creeks and rivers, mountains and valleys. Such, at least,

is the belief of the Boonooreng tribe. Coast of Victoria.

But, on the other hand, that of the Barwen tribe differs

little from the Christian conception ; for their account is

that Baiame (lit., the builder, shaper, cf. Sch'opfer) made
earth and water and sky, animals and men. " He makes
the rain come down and the grass grow;" he has deli-

vered their fathers from evil demons (cf. the mediaeval

doctrine of demonolog)') ; he welcomes good people to the

great luarrambool, /.^., watercourse and grove, in the sky

—

the Milky Way—a paradise of peace and plenty ; and he
destroys the bad " (cf. Revelations, passitn). Indeed, the

parallel is often so striking, that a suspicion sometimes

arises whether these myths may not be spurious, mere
travesties of the Christian doctrines disseminated by the

missionaries amongst the natives, and improved upon by
them for the benefit of over-zealous collectors of popular

traditions. The doubt is raised in this work, but not

always removed. Some, however, are undoubtedly genuine

as, for instance, the account of the River Murray, which

was made by a snake. " He travelled from the head of

the river to the mouth, and as he went along he formed
the valley and the bed of the river." But in doing this

he disturbed the crow, which was perched on a tree, be
came angn', and cut him into small pieces. The pieces

are left where the Hindu myth leaves the turtle that sup-

ports the elephant upholding the globe.

The second volume is mainly devoted to the native

languages, but also contains a series of appendices con-

sisting of a number of papers on incidental subjects sup-

plied by the contributors already referred to. Of these

the " Notes on the System of Consanguinity and Kinship

of the Brabrolong ,Tribe,'' by A. W. Ilowitt, and the

monograph on " The Crania of the Natives," by Prof.

Halford, of the Melbourne University, are specially inter-

esting. The latter, which is a very valuable contribution

to anthropological studies, is illustrated by a series of

carefully made drawings of five skulls, by Major Shep-

herd, frcm four different points of view, and is accom-

panied by complete tables of measurements on the plan

recommended by Prof. Cleland, and for the purpose of
" obtaining national distinctions of a most exact descrip-

tion." Amongst these skulls is that of " King Jemmy,"
of the Mordialloc tribe, which presents some very re-

markable peculiarities. It is of an extremely brutal type,

in the front view showing a mid-rib running along the

top, like the crest of a gorilla, and bounded on either side

by a temporal ridge, which, with immense orbits, nasal

fossae, and prognathous upper-jaw, give it a most ape-like

appearance. Jemmy, lately deceased, is not stated to

have been of an abnormal type ; and the side view, in

which the brutal aspect disappears, conveys rather the

impression of a skull of large capacity.

The philological section, occupying altogether 220

pages, does not consist of a systematic treatise on the

native languages, but is made up of a number of papers

by more or less competent hands, on a large number of

Victorian dialects. Some' of these papers, as might be
expected, are very sketchy and superficial, but others are

e.xtremely valuable, containing, besides vocabularies,

many grammatical features, short specimens and sen-

tences accompanied by verbatim and free English trans-

lations. Ample materials are here supplied for forming

at least a general idea of the nature of these idioms, and

often of their mutual relations to each other. It is

obvious that while all are strictly agglutinating, and so

far of imiform structure, they do not stand on the same
level, some being much more highly developed than

others. They also agree in the general employment of

pronominal suffixes instead of prefixes ; but this is such

a common feature that no conclusions can be drawn
from it as to their mutual affinities, still less, as has been
argued, for a possible relationship with the Dravidian

linguistic group. Owing to their different stages of de-

velopment, the grammar of some is far more regular and
consistent than that of others, and the Lake Hindmarsh
dialect, amongst others, is specially interesting, in its

present state clearly showing the growth of true inflexion

by the gradual absorption of detached pronominal ele-

ments. This will be made evident by comparing together

the first and second persons singular, present, and future,

of the two verbs zuoarta (to come) and nyd-ngd (to see)

which are as under :

—

T) .. I woartin yan
Present \ _^- ^

( woartin yar

Future

Present °y^°S^"
( nyangar

Future j
^J^^l^

( nyakmyar
woartin jiian

woartin yuar

Here we see in the first column the full pronouns yuan
yjiar of the future reduced in the present to yan a.nd yar,

while in the second column they become in both cases

fused with the root. It is easy to understand from this

example how the fusion might, in course of time, become
the universal law, and how the language might pass

thence rapidly from the* agglutinating to the purely in-

flecting state.

Amongst the arguments here [advanced in support of

the view that all the Australian languages flow from a
common source is one based on their generally defective

numeral system. The dialect 'spoken near Wickliffe,

Western Victoria, has distinct words for i, 2, 3, 5, and 6 ;

but this seems to be almost a solitary case, and it seems
safe to say that as a general rule the native arithmetic is

limited to the first two numerals, beyond which reckoning
becomes a series of sums in addition, which even then
scarcely ever gets beyond 10. A typical instance is the

Lake Hindmarsh system, which runs thus : (i) Ke-yap;

(2) pullet; (3) pullet ke-yap i.e., 2 + i); (4) pullet pullet

(2 -f 2) ; (5) puUet puUet ke-yap (2 + 2 -f i), &c It is

also interesting to note the very general prevalence of the

word for i—pullet, bullat, ptilla, bulla, bolita,polail, &c.,

occurring in most of the dialects all round the south and
east coasts, and reaching far inland, especially in Queens-
land and New South Wales. This may be accounted
for either by supposing that some more advanced
tribe at some remote period evolved the idea of

two, and passed it on to its neighbours, or that it had
been evolved before the dispersion. In the first case it

would afford no argument for the original imity of the

race ; in the second we should have to believe that since

the dispersion scarcely a single tribe ever got beyond that



552 NATURE [April 17, 1879

low stage of development. But this would seem to be

altogether incredible, when we reflect on the immense

lapse of time intervening since the dispersion, as shown

by the vast accumulations of kitchen middens on many-

parts of the coast, and by the numerous stone implements

that are constantly being turned up, some belonging to an

age answering to the Neolithic, some even to the Palaeolithic

period of Europe. " Chips for cutting and scraping,

fragments of tomahawks and pieces of black basalt are

found on the low silurian ranges near the rivers and

creeks in all parts of Victoria ; and wherever the soil is

dug or ploughed over any considerable area, old toma-

hawks are turned up, thus showing the immense period

of time that the land has been occupied by the native

race." Introd. Ivii. Some of the kitchen refuse heaps

are over an acre in extent, and " there are also some

large shell-mounds on the coast, especially near Cape

Otway, where the largest is about 300 feet long, 40 or 50

feet wide, and 16 feet high. It must have taken ages for

the fish-eating natives of the coast to build up such

heaps" (ii. 234). It seems inconceivable that during all

these ages they should never have made a single step in

advance of the numeral "two," assuming that this had

been inherited from the outset. Hence the first hypo-

thesis appearing to be the most reasonable, the argument

for racial unity based on the general currency of the word

for "two" falls to the ground. All the reasons for the

prevalent belief in the original unity of the Australian

languages are briefly resumed at pp. 43 and 44 of Intro-

duction. None of them, except that drawn from their

common phonetic system is, perhaps, very cogent ; but

altogether, taken in connection with other circumstances,

go a long way towards justifying the general conclusion

arrived at by Threikeld, Grey, Schiirmann, Moore,

Bulmer, Hartmann, Hagenauer, and nearly all recent

Australian philologists.

The work is rendered still more complete by a final

section devoted to the Aborigines of Tasmania. Here

nearly everything is brought together that is ever likely

to be known regarding the physical and mental charac-

teristics, habits, speech, implements, dress, ornaments,

&c., of that extinct race. The difficult question of their

origin and affinities is fully discussed, and ethnologists

will feel specially thankful for the reprint of Dr. Joseph

Milligan's valuable paper "On the Dialects and Lan-

guage of the Aboriginal Tribes of Tasmania and on their

Manners and Customs,' ' which appeared originally in the

Journals of the Royal Society of Tasmania. The im-

portance of this contribution to Tasmanian ethnology is

due to the fact that the compiler " was for many years

Medical Superintendent of the Aborigines' Establish-

ment, first at Flinders Island, and afterwards at Oyster

Cove, to which the remnant of the race was removed in

the year 1848" (ii. p. 480).

Mr. Smyth evidently regards the Tasmanians as be-

longing to a different stock from the Australians. They
"are darker, shorter, more stoutly built, and generally

less pleasing in aspect than the people of the continent.

Their hair was woolly and crisp, and some bore a likeness

to the African negro. Their aspect was different from

that of the Australians. In their form, their colour, and

their hair they were rather Papuan than Australian"

(Introd.," Ixix.). This last sentence probably goes very

near the truth, and there can be little doubt that the

island was peopled "by some members of the dark-

skinned populations of the north " (Ixxi.). Their

woolly ^ or at least frizzly hair is alone conclusive as to the

presence of Papuan blood. But there are, on the other

hand, scarcely less clear indications of Australian affinities.

The compiler himself admits that "they were not all

alike," adding that " there is reason to believe that the

members of some tribes were scarcely distinguishable

from the Australians" (ii. 379). On the whole, the

balance of evidence goes to show that they were a mixed

race in which the Papuan element was predominant, and

in which special features had been developed by long

local seclusion.

This race is generally stated to have become extinct

with William Lanney and Truganina (" Lalla Roo'ich"),

the former of whom died in March, 1869, the latter in

June, 1876, but some half-castes are still living, "and it

is nearly certain that the blood will mix with that of the

whites and never be lost. But the race, the traditions of

the race, and the language are lost for ever" (ii. 384).

It remains to be stated that the work is well printed

and richly illustrated throughout. It is also supplied

with an index, which might be fuller, and with two maps
on a large scale—the Australian Continent and a tribal

map of Victoria. The few misprints that occur will

doubtless be corrected in future editions, when the curious

English sentence at p. 79, vol. ii., beginning with " How-

ever I am inclined," might also be re-cast. There seems

to be also something wrong with the paradigm given at

p. 30, vol. ii. of the verb to go, unless it be made up of

three different roots {Yangan, Manga, Sindplapa) ; but if

so, the fact should be stated. As it stands, the arrange-

ment of tenses is about as intelligent as that of the same

verb in popular English and French grammars.

A. H. Keane

ON THE MAGNETISM Oh ARTIFICIAL
MAGNETS

Stir le Magn'etisme des Aitnants Artificieh. Par V. S. M.

van der Willigen. (Haarlem : Les Hdritiers Loosges,

1878.)

VISITORS to the Loan Collection of Scientific Appa-

ratus at South Kensington in 1876 will remember

a remarkable series of permanent steel magnets contri-

buted from the museum of the Teyler Foundation of

Haarlem. Most of these were the work of a famed

artificer of the name of van Wetteren, who during a

period of thirty years has been occupied in the construc-

tion of magnets of excellent quality, under the advice and

with the co-operation successively of MM. Logeman,

Elias, and van Willigen. The last named of these,

whose posthumous monograph lies before us, devoted

himself for the last four years of his life to important

researches in magnetism.

The memoir, published originally in the Transactions

of the Teyler Museum, commences by explaining thr

methods adopted in fusing, tempering, and magnetising

the bars of steel. A succeeding chapter describes the^

' "As woolly as that of any native of Guinea" (Cook); "black an

woolly " (R. N. Davies): " woolly hair " (Lieut. Breton); courts, lainea

et cr^pus " (M. F. P^ron).
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methods employed in measuring the distribution and

amount of their magnetism. Then come three long

chapters recounting very minutely the details of the

dimensions, weight, strength, &c., of no less than forty-

six individual magnets, together with particulars of the

successive magnetisations imparted to them. The work

concludes with a discussion of results and of the formulae

for empirically representing them, and with a brief

obituary notice of the author, by Dr. Figee.

It appears from the observations of the constructor,

van Wetteren, that bars of steel of apparently equally

good qualities in other respects will not make equally

good magnets ; a point which the author tells us he was

unwilling to recognise until he found aU the magnets

fabricated from one bar inferior to all the magnets fabri-

cated from a bar of what appeared to be equally good

steel. English bar steel was found inferior by compari-

son with that manufactured on purpose by !M. Wetteren

but the author confesses his inability to assign any
reason for the inferiority. Concerning the details of

forging and tempering a judicious silence is maintained.

The method of magnetisation which was found most
efficacious both for bar and horse-shoe magnets, was to

place their extremities upon the poles of a powerful

electro-magnet of the form constructed by Ruhmkorff for

diamagnetic experiments ; and then, while thus magne-
tised above saturation, to remove them after having

applied the appropriate keeper. For magnets weighing

so much as half a kilogramme an Elias ring was also

applied as an auxiliary in the process of magnetisation.

The maximum power was not developed until after two
or three such magnetisations, the keeper being momen-
tarily removed between each repetition. Reversal of the

poles always produced consequent points. The methods
of touch, the best of which the author considered to be

Hofter's method of stroking the horse-shoe magnet with

a second horse-shoe of soft iron from the poles toward

the equator of the magnet, he finally rejects, in toto, as

being hurtful to the strength and regularity of distribution

of the magnetism.

The most important part of the memoir is that devoted

to a discussion of the portative force of magnets.

Hacker has given the ratio between the portative force

of a horse-shoe magnet and that of a bar-magnet of the

same weight and length as two to one. M. van WiUigen
found the ratio with an actual magnet of Hacker to be as

three to one ; and with van Wetteren' s magnets more
than four to one. The empirical formula assigned by
Bernoulli to express the relation between the weight of a
magnet and its portative force is

—

P = CR\

^here p is the weight which the magnet will siistain, R
its own weight, and C a coefficient dependent on the
quality of steel and other undetermined conditions. A
magnet was adjudged good by the author's standard for

which Bernoulli's coefficient had a value of 20 or 21
j

though 22-5 was occasionally attained. The empirical
formula now assigned by van Willigen for the portative
force of supersaturated magnetisation is

—

P = aK ^SV s'S
'

and for the permanent portative force

—

where K is the perimeter and S the area of the polar

surfaces, / the length of the bar, L the reduced length (or

distance between the actual poles or points of maximum
free magnetism), and a and /3 two coefficients depending
on temperature, quality of steel, temper, &c. It will be
seen^at since for magnets of similar form the quantity

Ki^'S is proportional to the R^ of Bernoulli's formula,

M. van WUligen has determined that factor of the

coefficient which is concerned with the length of the

magnet and the position of its poles. It would be inte-

resting, though out of place here, to compare these results

with those recently obtained by M. Petrowchevsky in his

researches on the distribution of magnetism in magnets.

The author falls into the common error of ascribing to

M. Jamin the invention of magnets made of laminae of

steel bound together in bundles. Magnets of this descrip-

tion were employed by Dr. Scoresby in his Arctic explora-

tions at the beginning of the century, and may still be
seen in the Whitby Museum, where they are deposited.

Similar magnets were in even earlier use by Duhamel
and Coulomb ; and a magnet almost the counterpart of

those of Jamin is described in a memoir on magnets
by Geuns pubUshed at Venlo, in Holland, in 1768.

SiLVANUs p. Thompson

OUR BOOK SHELF
Mittheilungen aus detn k. zoologischen Museum zu

Dresden, herausgegeben mit Unterstiitzung der konig-
lichen Saminlungen fiir Kmist und Wissenschafl.
Von Dr. A. B. Meyer. Drittes Heft, mit Tafel
XXVI.-XXXV. (Dresden : Baensch, 1878.)

Dr. Meyer has now issued the third volume of his
"contributions" to science from the well-filled stores of
the Dresden Museum—a volume which quite equals its

precursors in value and interest. The Director first gives
us an account of his new cases for the exhibition of zoo-
logical objects, and supplies exact details as to their cost.
These particulars may be useful for those engaged on the
fittings of several other national museums which are now
in process of erection. A contribution from M. Edm. de
Selys-Longchamps, which follows, contains a general
account of the dragon-flies of New Guinea and the
Moluccas, and descriptions of a large niunber of new
species of these insects. We have next an account of the
human skeletons and skulls in the Dresden Museum,
dra^vn up by the Director and Herr E. Tungel jointly. The
number of skulls in the collection is stated to be 836.
We have then an important article by our countryman,
Mr. R. Bowdler Sharpe, on the collections of birds be-
longing to certain groups, made by Dr. Meyer during his
expedition to New Guinea and the Moluccas. The groups
treated of in this paper are the Accipitres, Dicruridae,
and Campophagidas, of all of which divisions Dr. Meyer
obtained a goodly series of specimens, embracing among
the Campophagidae examples of nine new species.

Dr. Kirsch, the Entomologist of the Dresden Museum,
follows Mr. Sharpe with descriptions of some new wasps
found in the collection, and the volume is concluded by a
second portion of Dr. Meyer's memoir on the Papuan
skulls of which he obtained such a splendid series during
his Eastern Expedition.

It is quite evident that the present director of the
Dresden Museum is not only capable of doing good work



554 NATURE {April 17, 1879

himself, but is likewise able to 'extract good work out of

other people—a task often more hard to be accomplished

than the former one.

The Countries of the World. By Robert Brown, M.A.,

Ph.D. Vol. iii. (London : Cassell.)

This volume is devoted to Central and South America,

and appears to us to present a fairly full and trustworthy

and certainly interesting account of the countries of this

most attractive region. Dr. Brown has evidently taken

the trouble to search most of the authorities likely to help

him. The illustrations to this volume are unusually good
and appropriate.

LETTERS TO THE EDITOR
\The Editor docs not hold himself responsiblefor opinions expressed

by his correspondents. Neither can he uttdertake to return, or

to correspond with the writers of, rejected manuscripts. No
notice is taken of anonymous communications.

[The Editor urgently requests correspondents to keep tJuir letters as

short as possible. The pressure on his space is so gi'eat that it

is impossible othenvise to ensure the appearance even of com-

munications containing interesting and novelfacts.\

A Carnivorous Goose

I INCLOSE to you an accouut of a Golden Eagle, which I have

reason to know to be authentic. The possibility of a bird so

purely graminivorous as a goose being taught to eat flesh, and

acquiring the power of digesting it, is extremely curious. It is

well known, however, that cows are largely fed on fish offal in

Scandinavia, and I have heard of a Highland cow devouring a

salmon which an unwary angler had hid among fern on the

banks of a river in Sutherland. Argyll
Isola Bella, Cannes, April 7

" March, 1879.—There is in the possession of W. Pike, Esq.,

at Glendarary, in the Island of Achil, Co. Mayo, a Golden
Eagle, now about twenty-five years old,* which was taken from

the nest and brought up in confinement. This eagle, in the

spring of 1877 laid three eggs, which Mr. Pike took away,

replacing them with two goose-eggs, upon which the eagle sat,

and in due time hatched two goslings. One of these died, and
was torn up by the eagle to feed the survivor, who, to the great

tribulation of its foster-parent, refused to touch it, together with

the other flesh with which the eagle tried to feed it, Mr. Pike

providing it with proper food. The eagle, however, in course

of time, taught the goose to eat flesh, and (the goose having free

exit and ingress to the eagle's cage) always calls it by a sharp

bark whenever flesh is given to it, when the goose hastens to the

cage and greedily swallows all the flesh, &c., which the eagle,

tearing its prey to pieces, gives it.

" I saw them in May, 1878, when, the goose being a year old,

had made a nest in the eagle's cage, and laid eleven eggs, and

the two birds were sitting side by side on the nest. I hear from

:Mr, Pike that he did not allow them to hatch out, fearing that

it might interfere with their attachment to one another.
" The eagle is very tame and fond of Mr. Pike ; he goes into

the cage, and it allows him to handle it as he likes, but will not

allow any one else near it. It never attempts to get out of the

hole made for the goose to go in and out."

Sense of Force and Sense of Temperature

The sense of force, or of resistance to pressure, and the sense

of temperature, have been very commonly confounded under one

name, "sense of touch." Indeed, I think they are still imper-

fectly distinguished in many modern works dealing with the sub-

ject of sensation. Nevertheless, there can be no doubt as to

these two being sensations altogether distinct. It is even quite

probable that they are observed and transmitted by distinct

nerve-systems.

y? An important and interesting question arises as to the kind of

information given to us by these two senses ; viz. , how far it is

merely relative, and how far these senses may, by cultivation, be

made to give us absolute information.

than B. To test their relative weights we lift first the one aad

then the other, and decide between them. Sometimes we may
go a little farther towards making an absolute estimate by mean.-,

of the sense of force. I can tell, for example, that a weight is

greater than 20 lbs. and less than 30 lbs. by trying to hold it out

at arm's length ; and most likely with a little practice I could

learn to estimate weights to within closer limits than 5 lbs. on

each side of 25 lbs. But such testing as this is all that is done

in ordinary cases.

There is, however, a'very remarkable case in which the sense

of force is made absolute to a high degree by practice. It is the

case of letter-sorters in the Post Office, who learn to distinguish

letters that are over a particular weight with accuracy that is per-

fectly marvellous. It would be very interesting to try a series

of experiments with letters of different weight, some slightly

under weight for a particular postage, and some slightly over-

weighted, and to observe the errors or rather the limits of

uncertainty.

The sense of temperature may also be rendered absolute to a

certain extent. Several instances might be mentioned, some of

which depend, as in the case of testing force by lifting the

greatest possible weight in a particular way, on the limit of

endurance.

One remarkable case of an absolute determination of tempera-

ture by the senses is that of the plumber and tinsmith who are

in the habit of holding up the soldering bolt to the face, and

judging by feeling whether it is at the proper temperature fjr a

particular piece of work in hand.

Probably there are other cases in the arts in which the sense of

temperature is cultivated to a high degree. It is in the hope of

getting information on this subject through your readers that I

address this note to you. J- T. B.

April 7

Did Flowers Exist During the Carboniferous Epoch ?

Mr. a. R. Wallace, in his review of Mr, Allen's, " The

Colour Sense" (Nature, vol. xix. p. 501), has been misled in sup-

posing the fossil insect from the Belgian coal-fields, named Breye-

ria borinensis may be a moth. It was originally described as the

hind wing of an orthopterous insect, under the name oi Pachyty-

lopsis borinensis (Comptes Rendus, Soc. Ent. Belg. xviii. p. xli).:

Subsequently it was transferred to the lepidoptera on bad advice,

,

and re-named Breyeria borinensis (same Comptes Rendus, p. Ix.).'

Its original location was nearer the truth. I examined the

fossil at Brussels in 1877, and have no doubt it belongs to the

pseudo-neuroptera, family Ephemeridce {vide my note to this efiect

in the same Comptes Rendus for 1877, xx. p. xxxvi.)_. The very

dense transverse reticulation did not receive sufhcient import-

ance when M. de Borre was induced to refer it to the lepidoptera.

Thus we remain without any zoological evidence that would tend

to prove the existence of flowering plants in the carboniferous

ao^e. R- McLachlan
Lewisham, April 4

Water-level Indicators

I OBSERVE in Nature (vol. xix. p. 518) a description of wha

is stated to be a new form of water-level indicator which ha

lately been erected by the India-rubber, Gutta-percha, and lelej

graph Works Company,'at the Leamington New Waterworks,
j

So far as mere form goes, it possibly may be considered newJ

but hardly so in any other sense, as a water-level indicator, fulj

fillin'T the purposes you mention, on a very extended scale, haS

beenln action at the Nottingham Waterworks for many montfi^

pjist. It is not only capable of being made to give smaller mdij

cations than one foot, but is actually doing so. This apparata^

was designed and constructed in the electrical department of tM_

General Post Of&ce, and has given great satisfaction. I may

mention that it was under the consideration of Mr. Preece so

far back as the latter end of 1877, and but for his determination

to have an instrument perfect in every respect before he turnea

it out, it might have been at work early in 1878.

Nottingham, April 8 H. ROFE

Eastern Yucatan

Is there any information to be had about Eastern Yucatan!

So far"as the sense of force is concerned, it is with most |

In 1847 the Maya I-^^ians there rosjagai^^Mexi^^^^^^^

persons chiefly relative. Every one is prepared to say, but
,

become independent
^
Th«

^^^^''P^' J,^.^^^^^^^^
'

generally very roughly, that of two bodies, A and B, A is heavier ,

Mexicans is so great that there is scarcely any po.siDimy
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penetrating to the Independent Indians of Eastern Yucatan from
the western part of the peninsula, which remains Mexican. But
should this not be possible from Belize (British Honduras) ? I

have heard that the coloured people of the colony trade with the
Mayas. Would it be possible then to obtain some information
in this way ?

As to the interest of a visit to the Maya country by an educated
traveller it would bear especially (i) on the condition of the
people since they are free from their white masters. How does
it compare with the condition of the Mayas of Western Yucatan,
who live in a de facto serfdom to the large landowners ? (2) The
antiquities, of which we have a description by Stephens, but
certainly would know more. Very likely the Mayas will allow
a white man who is not a Spanish-American to travel in their
country ; they have no special reason to hate anybody except
the latter. A. WOEIKOF

Jurschtatskaya, 9, St. Petersburg, March 25

Deltaic Growth

In reference to the question as to the amount of sediment
brought down by Delta Rivers, I had occasion in 1877 to
ascertain the amount of sediment carried by the waters of the
River Plate, and found it to amount to the -Jj-^nd part by weight.
Mr. J. F. Bateman, the well-known hydraxilic engineer, in his
report on the proposed harbour of Buenos Ayres, fixes the
minimum flow of the River Plate at 670,000 cubic feet per
second. Assuming its mean volume at 700,000 cubic feet per
second (a quantity very much under the mark), it would appear
that this river carries seaward some 224,000 tons of sediment
every twenty-four hours—or say, in round numbers, 82,000,000
tons every year.

Some portion of this sediment is deposited in the 100 miles of
river that intervene between Buenos Ajtcs and the sea, forming
the great banks that render the navigation of the River Plate so
troublesome, but a large portion is carried out to sea and
deposited beyond the mouth.

I have been informed by captains of steamers trading with
Buenos Ayres that the soundings shown on the chart of the coast
of Uruguay vary considerably, in many places, from the actual
ones now existing, and I have little doubt that a correct re-
survey of this coast would show changes as marked as those
discovered by Mr. Doyle near Rangoon.
The subject is one of great importance, as the coast of

Uruguay is a difficult and dangerous one to make, and from the
low character of the coast, the frequency of fogs, and the great
uncertainty of the currents, captains have frequently to depend
a great deal on the lead to ascertain their position when making
this land. During the last few years several fine steamers

—

French, German, and English—have been lost on this coast near
the Castillos, when making the land. George Higgin

3, Great George Street, Westminster, S.W., April 10

Temperature Equilibrium in the Universe in Relation to
the Kinetic Theory

My attention has been called to an ambiguous phrase in my
recent paper ^ on the above subject (Nature, vol. xix. p. 460)
which it is necessary to rectify. On page 461 is the sentence
'

'
Let us suppose nmo the excessive tenipiratiire to fall, or, in

other words, the total energy to diminish.'" This is meant as a
supposition, not as a possible case. The imaginary rise and fall
of temperature in the universe are given merely for the sake of
aiding the conceptions of the actual fact^, by affording imaginary
cases to show what the effects would be if such cases were
possible. S. ToLVER Preston

London, April 15

Transportation of Seeds

The penetration of seeds of the so-called " flechilla " grasses
into the flesh of Australian sheep is too well known to squatters.
On some " runs " these grasses are so abundant that the annual
loss of stock is a very serious matter. The ripe seed falls upon
the wool, and, owing to the re-curved barbules with which it is
armed, easily penetrates to the skin, when, its point being as
sharp as a needle, every movement of the animal tends to drive

» " On the Pcssibility of Explaining the Continuance of Life in the
Universe Consistent with the Tendency to Temperature-EquiUbrium."

it into the flesh. I have found the internal organs so crowded
with seeds that they felt like a bag of needles if squeezed in the

hand. Arthur Nicols

Earthquakes

A SHOCK of earthquake was felt in this neighbourhood on the
evening of Tuesday, April 8, at 8*35 (about). We were sitting

in the drawing-room of this house, when we heard a sound like

the rumbling of a heavy waggon, or distant thunder. It in-

creased in loudness till the room slightly vibrated and the
window rattled, as it seemed to pass the house. From the
peculiar nature of the sound, and the fact that we are some
50 feet above the road, and 80 or 100 yards from it, I felt

certain the disturbance was due to an earthquake and not a
passing waggon, but walked to the window to listen, when I

heard the sound dying away in the distance. It seemed to come
from the south-east, and travel towards the north-west, and to

be audible, from first to last, for some seconds, perhaps five or
six, because we spoke one to another during the time. I find

that the shock was noticed by other people in the neighbour-
hood, and that in a cottage near Bettws Gormon, a mile or so
from here, two glass bottles were thrown down fi-om a high shelf

and broken. T. G. BoNNEY
Bron Celyn, near Bettws y Coed, North Wales, April 10

We were visited by an earthquake of some violence this

morning at 2 A.M. (Cadiz mean time). The shock was preceded
by a profound subterraneous noise like that of a distant carriage,

and it extended to Port St. Mary and Port Royal (six miles).

The earthquake travelled from south to north approximately;
some clocks stopped. AuGUSTO T. Arcimis

Cadiz, April 3

OUR ASTRONOMICAL COLUMN
Bessel's Nebula ix Perseus.—On November 8,

1832, in zone 527, Bessel observed an object, which he
recorded as a nebula, distant about one degree from
20 Persei. It is No. 1,063 of Weisse's second Cata-
logue, where, though called a nebula, it has 9m. attached.
D'Arrest, in his "Resultate aus Beobachtungen der
Nebelflecken und Sternhaufen," has two observations, ia

January, 1856,10 the first of which he attaches a note
that no nebulosity was visible in Bessel's position, and
that possibly a comet was observed ; the second observa-
tion records a star 9*iom., without trace of nebulosity or
diameter, the place of which was found to be within a
few seconds of arc from Bessel's position, preceded
24"22s. by a star 9m., 76" to the north. In " Siderum
Nebulosorum,"' &c., D'Arrest remarks : "Star 9m. quae
Besselio quondam nebulosa apparuit . . . Argelandro in

Perlustratione ceu fixa 9*3 magn. apparuit ; nobis saepius

inspicientibus nunquam nebulosa visa." This refers to
the star in the " Durchmusterung," at 2h. 43m. 56'5s. -f-

36^ 54'"2 ; Argelander has another star of the same mag-
nitude, 9"3, 10' south. Are we to infer that Bessel's star

was surrounded in 1832 by nebulosity so conspicuous that
it was caught at once in his zone observations, which had
wholly disappeared in 1856, or, as appears the more
probable conclusion, that at the time of his meridian
observation a comet happened to be centrally over the
star ? In this case the observation gives its place for

1832 November 8 at loh. lom. 25s. G.M.T. ; the cata-
logued 'position for i825"o is in R.A. 2h. 42m. 5"56s.,

Decl. + 36° 46' 46"7.
This observation of Bessel's might at first sight appear

of some interest, considering that the comet of the No-
vember meteors (1866 I.) must have been near perihelion

about November 1832, but upon further examination it

will be found that with the elements of 1866 it is not
possible to bring the comet near the observed position of
the " nebula," upon any assumption as to the time of its

arrival in perihelion.

Brorsen's Comet.—Comparing the second of the two
observations on April 4, in Major Tupman's letter pub-
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lished in Nature, vol. xix. p. 527, with Dr. Schulze's
elements, only with the perihelion passage assumed
March 30-5716 G.M.T., the differences from observation
are Aa = - 2'-i and AS = + \'-}>. This position, there-
fore, with others obtained by Prof. Strasser and Dr.
Tempel, show that when the mean anomaly is so altered
as with the other elements of Dr. Schulze's orbit to bring
about an exact agreement between the observed and cal-
culated geocentric longitudes, there is still an outstanding
difference between the latitudes of from one to two
minutes, which indicates that, notwithstanding the appa-
rently careful computation of the perturbations since the
comet's last appearance in 1873, the elements determining
the position of the plane of the orbit are susceptible of
correction. The ephemeris we gave last week will, how-
ever, amply suffice for readily finding the comet, and we
shall continue it for May in our next.
Mr. Tebbutt, of Windsor, N.S.W., writes that, aided

by Dr. Schulze's ephemeris, he found the comet on
February 22, and observed it again in the fading twilight
on the following evening. It could hardly be seen with a
telescope of less than four inches aperture. It had the
appearance of an elliptic nebulosity, the major axis of
the ellipse extending in the direction of the parallel of
declination.

New Minor Planets.— Prof. Peters, of Clinton, New
York, notifies his discovery of No. 194, on March 22, in
R.A. i2h. iim., Decl. -f 9° 31', magnitude 10-5. No. 192
was found by M. PaHsa at Pola on February 17, and No.
193 by M. Coggia, at Marseilles, on March i.

GEOGRAPHICAL NOTES
At the meeting, March 22, of the Russian Geographical

Society, Col. Petroussevitch read a very interesting paper
on his exploration of the Amu-daria, from Chardjui, in
Bokhara, to the delta of the river, and on its former beds.
M. Petroussevitch has arrived at the conclusion, based on
a thorough levelling of the country, that the turning of
the waters of the Amu-daria into the Sara-kamysh depres-
sion through one of the former beds, would not meet with
great difficulties. This depression being, however, very
wide and deep, the waters of the Amu River once arrived
there, would form a great lake, and it would be difficult
to direct them further to the Caspian. For this last
reason it would be better to open a way for the waters of
the Amu along one of its former beds which run south-
east from the lake Sara-kamysh. All explorations make
it very probable that in this way the Amu-daria could
easily reach the Caspian. The Russian Trade Society
sends, next summer, an expedition for the study of the
lower parts of the Amu-daria, of the best direction for a
railway to Central Asia, and of the possibility of a canal
between the Amu and the Caspian. Several officers of
the Russian general staff, with geodesists, a geologist, a
botanist, an archaeologist, and an artist will be members
of this expedition. They will start from the Ural River,
passing through Kara-tugay, Tashkent, and Samarkand

;

further they will go down the Amu to the Uzboi.

Under the title of "L'Afrique Centrale en 1522," M.
A. J. Wauters, Assistant-Secretary of the Belgian Geo-
graphical Society, has drawn up an interesting memoir,
in which he has gone with much care into the doctrine of
Portuguese geographers respecting the discovery of Central
Africa in the sixteenth century. M. Wauters was induced
to study the subject by the recent discussions in regard to
the geographical data furnished by the gi-eat globe in the
Lyons Library, and if anything were required to dispose
of its claims to originality, this memoir does it most
effectually. He traces back the idea of a great central
lake, under the name of Saphat or Sachaf, to the days of
Martin Hylacomilus and Gerhard Mercator, so that the
data on which it was based must have been known

previous to the year 1522, M. Wauters' s memoir appears
in the current number of the Bulletin of the Belgian
Geographical Society, and is illustrated by a facsimile
map.

A Lisbon paper gives the text of a letter which Major
Serpa Pinto addressed to Sir Theophilus Shcpstone from
Shoshong, Bamangwato country, on January 2, and which
adds some information to that already made public re-
specting his adventurous journey. He states that he
went beyond the Zambesi and purposed proceeding to the
east coast through the country of the Choculumbes, when
successive obstacles obstructed his passage. Having lost
all his resources and being abandoned by his carriers, he
found himself in the greatest difficulties, when fortunately
he heard of a missionary who had arrived at the Upper
Zambesi, and he resolved upon finding him. After a
journey of 200 miles he found the missionary, M. F.
Coillard, a Frenchman of the Evangelical Mission of
Sesuto, Basuto-land, director of the station of Lesibo.
His strength being exhausted, Major Pinto was taken
seriously ill, but on his recoveiy succeeded in reaching
Shoshong with M. Coillard and accompanied by eight of
his followers, the only ones who continued faithful.

The Danish Government has appointed Lieut. Jensen
to explore all the fjords in Greenland from Holsteinborg
to the coast facing Disco. The explorations will bear on
the moving ice-fields which send so many icebergs into

the Polar Ocean.

Mr. im Thurn paid a second visit to the Kaieteur
Falls, on the Potaro River, British Guiana, in February
and March last, when the river was in full flood. Referring
to our remarks on his previous visit, he states that he by
no means intended to depreciate the grandeur of the fall.

At his last visit he found it " so infinitely more grand, so

infinitely more beautiful, that it is painfully hopeless to

try to express in words anything of its beauty and
grandeur." Mr. im Thurn' s brief account contains
several interesting notes on the botany and zoology of

the region traversed.

THE WOLF FISH

OF late the wolf fish [Anarrhichas lupus) has been
somewhat plentiful in the Frith of Forth. A speci-

men which lived in the Edinburgh Aquarium for a little

over a week, came into vc.\ possession a i&w days ago,

and I have thought that an account of the dental arma-
ture of this curious fish may prove interesting to readers

of Nature. The wolf fish is a near relative of the

Blennies. In this fish we see the same elongated
dorsal fin, and the same anal fin as in the Blennies

;

but the dental arrangements of the wolf fish are of a
much more specific and unusual kind than are seen in

the former group. The specimen dissected measured
twenty-five inches from the top of the nose to the ex-

tremity of the caudal fin. It was therefore by no means
a large specimen, since from six to seven feet is not

an unusual length for the sea wolf to attain. Its dark

grey body was faintly banded with brown, but the

head was beautifully and distinctly marbled with black

on a grey ground. The aspect of the mouth, provided

with its well marked teeth, partakes somewhat of a feline

look, and has suggested the name "sea cat," often

applied to it on these northern shores, where the fish

is frequently eaten, it somewhat resembling the cod

in taste. The appearance of the mouth is highly charac-

teristic. In front of both jaws is found an array of

sharp incisor teeth. The upper jaw bears five of these

pointed teeth, the two lateral teeth being large, and the

central three teeth small. The lower jaw possesses six

teeth of similar pattern, the two central teeth being larger

than the four lateral ones ; and when the jaws are closed
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the lower teeth interlock in an exact manner with the

upper. The hold or grip of a wolf fish must therefore

be of a tenacious kind. Behind these incisor teeth, both

above and below, are seen a few small teeth, destined by
the ordinary laws of dental succession in the fish-group

to replace the incisors in case of injury or loss. These
front teeth are firmly anchylosed to the bones on which
they are borne.

More interesting are the palatal teeth, and the corre-

sponding teeth of the lower jaw. To these latter, the
name of "molars" or "grinders" is frequently applied.

Close to the front of the upper jaw we find a series of

three tooth-masses, one central and two lateral, arranged
in diverging fashion. The central and largest mass re-

sembles the tuberculate molar of a bear in form, and is

composed of four firmly united segments, each segment in

turn consisting of two pieces. The lateral teeth of the

palate, similarly consist of a double series of firmly united

segments, but in each of these lateral pieces the outer row
of pieces is composed of sharp-pointed segments, resem-
bling miniature incisors. The accompanying diagram
will afford an idea of these curious palatal arrangements :

A is the central piece ; B and C are the lateral pieces,

the outer teeth of which (;>/) consist of pointed and
incisor-like pieces. It follows from this description that
the sea wolf possesses in its mouth an apparatus not
merely adapted for tearing its food but for exercising a
triturating and bruising action as well.

No less characteristic are the dental arrangements of the
lower jaw. In the front ofthisjaw are four incisor teeth, each
fully three-quarters of an inch in length ; whilst two smaller
incisors exist as already mentioned, one at each side of the
larger series. Behind these incisors are the rudiments of
succeeding teeth, and these rudimentary teeth gradually
merge into the main dental arrangement of the lower jaw,
which consists of a prominent row of blunt teeth anchy-
losed to form a common mass, and partially forming a
double row on each side of the jaw. Section of the jaw
shows that the teeth are imbedded in a common groove,
and that complete and thorough ossification of the various
dental pieces renders the whole apparatus compact and
solid. The arrangement seen in the mouth of the wolf
dsh suggests the idea of the high specialisation of this
type of fish, as indicated by the development of the dental
apparatus. In none of the near neighbours of this fish

have we at all a near approach to the perfection of teeth
thus exhibited ; and in respect of its complexity and dif-

ferentiation of type, we may well be inclined to lend
some countenance to the idea of the independent origin
in widely removed fishes of structures seen in still greater

perfection in such widely-removed fishes as the Elasmo-
branchiate Skates, Rays, and Cestracion.
The stomach of the specimen I dissected was greatly dis-

tended, and contained fully four ounces of digestive debris,

consisting chiefly ofdisintegrated Ophiuroids, spider-crabs,
broken shells, shrimps and prawns, along with sand and
small gravel. The pyloric aperture was firmly contracted
and the collection of matter in the stomach clearly pointed
to some obstruction of the digestive canal as the cause of
death. It was also instructive to find that close to the
vent the rectum was largely distended with broken pieces
of shells and fine gravel. These matters, along with those
in the stomach, had evidently been intussuscepted before
the arrival of the fish in the aquarium and probably caused
death by the irritation consequent on their non-removal
by digestion. Andrew Wilson

THE ETNA OBSERVATORY
T T will be within the recollection of some of our readers
*• that in September, 1876, Prof. Tacchini, of Palermo,
communicated to the Accademia Gioenia of Catania a
letter, " Sulla Convenienza ed utilita di erigere suU' Etna
una Stazione astronomico-meteorologica " {vide Nature,
vol. XV. p. 262). This letter was published in the Atti of
the Academy, and afterwards appeared in the form of a
quarto pamphlet with ground-plan and elevation of the
proposed building. The project was at once taken into
consideration both by the Italian Government and by the
Municipahty of Catania

;
plans were prepared, money

was voted, and it was confidently believed that the ob-
servatory would be commenced in July, 1878. Owing^
however, to certain delays, this was found to be imprac-
ticable, and the commencement was postponed till June,
1879. There is every reason to believe that the build-
ing wiU be erected and the instruments in working order
by the end of this year. The cost will be borne by the
Government, the Municipality of Catania, and the Pro-
vince of Catania. Merz, of Munich, has offered to con-
struct a 12-inch lens for the great refractor, at the price
of a lo-inch lens, and the enterprise has received encou-
ragement and support from various soiu-ces both at home
and abroad.
The observatory will be erected at the Casa degl' Inglesi,

9,652 feet above the level of the sea. At the present time
the Casa is an oblong building constructed of blocks of
lava, and containing three rooms (^oide the accompanying
plan). It was built by the English when they occupied
Sicily in 181 1, and has since been used by those who
ascend the mountain as sleeping quarters. A few years
ago it had fallen into decay owing to the accumulation of
snow in winter and to other causes, but it was put into
complete repair in 1862 on the occasion of the visit of the
present King of Italy. The observatory will be the
property of the University of Catania, and will indeed be
a kind of offshoot of the BelUni Observatory of Catania.
It is to be devoted not only to astronomical and spectro-

scopic observations, but it will also be furnished with a
complete set of meteorological and seismological instru-

ments. Between the Etna Obsen^atory and Catania
three or four meteorological stations will be established
at different elevations, as at Nicolosi, and the Casa del
Bosco, and obsen'ations will be made at the same hour
daily at each of these stations, at Catania, and at the Etna
Observatory.
The Merz lens of 12 inches diameter, has a focal

distance of 5J metres. The telescope and clock-work
movement are in course of construction by Signor
Carignata, the mechanician of the Padua Obser\'atory,

who constructed the instruments which were employed by
the Italian astronomers who went to India to observe the
transit of Venus in 1874. The ob5er\-atory will only be
inhabited during the months of June, July, August, and
September, and the large lens will then be transported
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to Catania, and fitted to a duplicate mounting in the

Bellini Observatory. But a number of self-recording

instruments will remain in the observatory, and thus

results will be registered during the winter months.
Prof. Tacchini, to whom the whole undertaking owes

its existence, specially desires that it should be an Inter-

national Obserratory. With this object in view, the
large telescope will be fitted with a second tube, the

length and aperture of which can be altered at will, so

that astronomers from any part of the world can bring
with them their objectives and eye-pieces, and can fit

them to the telescope of the observatory. Special

arrangements will be made for photographing the sun
and moon, and for spectroscopic observations.

The observatory will contain the large telescope

covered by the usual dome in the centre ; on each side

there will be rooms for the other instruments, and below,

sleeping quarters, a dining-room, and kitchen for the use
of travellers. The following plan, for which, together
with many of the above facts, we are indebted to Prof.

Tacchini, will show the general arrangement of the
observatory.

In his report on the subject Prof. Tacchini commences

by pointing out that since the year 1868 the study of the
physical constitution of the sun has made very rapid pro-
gress. In these studies the spectroscope has played a
very important part. But the spectroscopic observations
are often hindered, and their exactitude is disturbed by
atmospheric causes, and these disturbances are mainly
due to the lower layers of the atmosphere. Hence an
observatory at a considerable elevation would greatly
facilitate such observations. The isolated Mount Etna
affords an admirable locality for such an observatory.
The blueness of the sky is intense, the stars shine with an
extraordinary brightness, Venus casts shadows, spectro-
scopic lines which cannot be seen at the Palermo Obser-
vatory are perfectly distinct Avhen viewed from an eleva-

tion of 10,000 feet. "Ora il mio desiderio," says Tac-
chini, " sarebbe quello di andare suU' Etna per verificare

la tanto decantata purezza del cielo e il suo colore spe-

ciale, osservare 1' aureola del sole, studiarne lo spettro se

sark possibile e fare anche qualche tentativo di fotografia.

. . . ." He then mentions some of the obserrations
made by Young with a 9-inch refractor at an elevation of

2,800 metres, and describes his own observations made
on Etna with a DoUond refractor of 99 mm. aperture,

P-'-Qn

a, b, c, the three rooms of the already existing Casa Inglesi ; d, circular chamber, ^ r^ i i diameter, with a massive pillar in the centre, upon which
the great refractor will be placed; e, a room for guides who accompany those who ascend the mountain; ^, kitchen and offices; i, stable for
mules; A, staircase. On the upper fl^or, a,b,c,^i\\ be bed-rooms; e, g, i, instrument-rooms; and a?, the circular chamber for the refractor,

extending through both floors, and surmounted by a. movable dome of iron.

and a spectroscope of great dispersive power constructed

by Tauber. " La cromosfera era magnifica e dettagliata

abbastanza tenendo conto della piccolezza del magnesio
e dello 1474, cio che non vidi a Palermo collo stesso can-

nocchiale." Then having made the suggestions which
are in part carried out, and which have entirely been
adopted, he concludes by a fervid peroration which we
heartily endorse :

—" lo ritornero dunque all' Etna, lo

spero, e in migliore stagione, e sin d'ora mi figuro coll'

immaginazione, la vista della nuova specola, che mi
ricordera I'epoca fortunata e la circonstanza solenne, che
qui mi tiene ora unito a voi, e il nome del grande Bellini,

che prima ancora di dare alle scene il suo capo lavoro, la

Norma, voile in omaggio alia scienza degli astri, suonare

air osservatorio di Palermo la celeste melodia della

preghiera alia casta Diva."

While we feel perfectly convinced that important re-

sults will accrue to more than one science from the estab-

lishment of the new observatory, we must not shut our

eyes to the fact that many difficulties will have to be
encountered. The observatory on Vesuvius stands upon
a projecting spur of rock, and lava-streams of any ordi-

nary magnitude breaking out on this side of the cor

would divide, and leave the observatory as on a rockj

island. But the Etna Observatory will stand near th€

upper termination of the Piano del Lago, the plain out o^

which the great cone of Etna rises. A great eruptionJ

leading to the breaking down of the cone and flow ol

lava in this direction, could not fail to overwhelm th<

Observatory. Fortunately the lava usually finds vent b^

a docca del fuoco on the sides of the mountain below the

great cone. The building must be of very great strength
j

it wull be subject to violent shocks of earthquake, to fierc^

storms of wind, and to the accumulation of great masses
of snow upon its dome and roof. Those who have read*

the history of the mountain know with what tremendous
power it scatters its terrors abroad ; how hours of loud

bellowings and detonations are followed by days of violent

earthquake, and weeks during which many square miles—j
of country are inundated by millions of cubic yards o^Hj
molten lava. That the new Observatory may flourish,™;

nnassailed by the fearful forces of the imprisoned Cyclops,

will be the wish of all our readers.

G. F. RODWELL



April 17, 1879] NATURE 55'

NOTE OX THE SPECTRUM OF BRORSEN'S
COMET

OX April I and 2 I succeeded in determining the

position of the green band in the spectrum of

Brorsen's comet. The spectrum was so faint that the

other bands could not be measured. The instrument was
the 9|-inch equatorial of our astronomical laboratory,

armed with a one-prismjspectroscope. The observations
were made by bringing an occulting bar, movable by a
micrometer screw, into such a position that the well-

defined lower (less refrangible) edge of the band in the
comet spectrum should be just \-i5ible as a thin line, the
rest of the band being hidden by the bar. After the
pointing the flame of a Bunsen burner was brought in

front of the slit, and the position of the band in the
comet-spectrum was thus fixed.

It was found by four independent pointings (which all

agreed wathin about the interval of the ^-lines) that the
central band of the spectrum of the comet coincided
precisely (within the limits of perception) with the green
band in the flame of the hydrocarbon.
The interest of the observation lies entirely in the fact

that it seems irreconcileable with the result obtained by
Mr. Huggins in 1868, who found for the same comet a
spectrum having bands distinctly different in position and
appearance.
According to my observation, the spectrum of Brorsen's

comet no longer stands out as exceptional, but agrees with
that of other comets.
The comet itself appears in my telescope as a small

roimd nebulosity, about 40" in diameter, without definite

nucleus, but much brighter in the centre, easily \'isible in
the finder of 3 inches apertiu-e, and about equal in bright-
ness to a star of the 7th or 8th magnitude. Before the
new moon a straight narrow tail, about half a degree
long, was faintly visible with a low power.

C. A. Young
Princeton, X. Jersey, U.S.A., April 5

NOTES
We learn that Congress has sanctioned the scheme for the

reorganisation of the American Surveys recently commented upon
in these columns. It is understood that the Geological Survey

will be placed under the control of Mr. Clarence King, who has

so long had charge of the Geological Exploration of the 40th
Parallel. But no details have yet reached us.

Ix the Paris Academy of Sciences, M. Alphonse Milne-
Edwards has been elected a member in place of the late M.
Gervais, in the Section of Anatomy and Physiology ; M. Abich
a correspondent in the Section of Mineralogy, in place of M.
Damour; and Mr. Lawes a correspondent in the Section of

Rural Economy, in place of the late Marquis de Vibraye.

The following are the probable arrangements for the Friday
evening meetmgs at the Royal Institution after Easter :—April

25. Francis Gallon, F.R.S. :
" Generic Images." May 2. Prof.

John G. McKendrick, M.D. : ".The Physiological Action of
Anaesthetics." May 9. Sir John Lubbock, Bart., M.P., F.R.S.

:

"The Habits of Ants." May 16. Prof. A. Comu : "Etude
Optique de I'Elasticite" (in French). May 23. W. H. Preece,

M.R.I. : "Multiple Telegraphy, or Duplex and Quadruplex
Telegraphy." May 30. Grant Allen: "The Colour-Sense in

Insects ; its Development and Reaction." June 6, Prof. Dewar,
F.R.S. June 13. Frederick

J. Bramwell, F.R.S. : "The
Thunderer Gun Explosion."

A CATALOGUE of the library of the Museum of Practical

Geology and Geological Survey has been lately published, com-
piled by Messrs. H. White and T. W. Newton, which cannot
fail to be of use beyond the walls of the hbrary of which it is a

record. The arrangement is alphabetical, the author's name and

important groups of works, as "Geological Surveys" and
" Statistics," being printed in black thick type, secondary titles

and subdivisions in italics. The pages are clear and easily read

and the titles full and accurate. The price, considering that

there are over 600 pages, and that only 270 copies appear to

have been printed, is somewhat less than that which is generally

fixed on the publications of this Department. When the

Geological Survey was instituted in 1843, its first Director, Sir

Henry De la Beche, C.B., commenced the formation of a

musetmi illustrative not only of the palaeontology of the coimtry,

but of the economic application of geology to the arts and
manufactures. These collections were exhibited in a small build-

ing in Craig's Court, and wishing still further to foster geological

study. Sir Henry presented to the Survey the whole of his

scientific hbrary. This was added to from time to time, until in

185 1 these collections were removed to the Museum of Practical

Geology, which was built for their reception, and to provide

accommodadon for the Royal School of Mines, which was then

instituted, and to a certain extent associated with the Survey.

Since this time, partly by the annual grant firom Parliament,

partly from the gifts of the various scientific societies of the

world, and partly by the bequest of the late ^Sir Roderick

Murchison's hbrary, it now numbers no less than 28,000 works,

on the special subjects taught in the School of Mines, geology,

mining, chemistry, biology, &c., and it is specially rich in

foreign transactions, and the works of reference useful to a
mining engineer.

Lord DtTFFERlK, -who had accepted the presidency of the

Birmingham and Midland Institute, having been compelled to

relinquish that office on his appointment to the Embassy at St.

Petersburg, Prof. Max Midler was commimicated with by the

Coimcil, and has signified his acceptance of the post.

The pubUcation of weather warnings in Switzerland will begin

on May i in Zurich, and on June 1 5 in Geneva. A telegraphic

despatch, containing a description of the weather in Europe,

with weather warnings, will be sent from the observatory every

day, by telegraph, to any person who wiU pay quarterly 4/. 8j.,

and a shorter bulletin containing only a weather prognostic, will

cost i/. for three months.

Swiss papers are much alarmed by a case of infection by
birds. Two brothei^, merchants at Uster, in the canton of

Zurich, who have a large collection of various birds and monkeys,
lately received some tropical birds which were sent in a cage

from Buda-Pesth. Immediately after the arrival of the birds the

two brothers, the wife of one of them, and a shop girl became
sick. A third brother, who is a surgeon, understood the cause

of the illness and ordered all suspicious birds to be killed, fifty

or sixty in number, the cages to be destroyed, and a strong

sanitary cordon around the house to be established. A tinker

who had done some repairs to the cages also became sick and

died in hospital, as well as an innkeeper and his wife, at whose

inn the birds stayed for some days. The number of sick aheady

has reached eight, and their state is very bad. The illness is

described as a black typhus.

The third fascicule of the " Pflanzenleben der Schweiz," by
M. Christ, has just appeared, and contains a very fine map which

illustrates the subdivisions of the Swiss flora.

A COMMITTEE has been appointed by the Paris Society of

Photography to collect funds in order to erect a statue to

Xicephore Niepce, who was born at Chalons-sur-Saone in 1765.

The subscriptions are to be sent in Paris to M. Pector, 9, rue

d'Albe, or M. Koziell, 20, rue Louis-le-grand.

Mr. Clifton Ward's papers on the physical history of the

English lake-district have been reprinted in a separate form

from the Geological Magazine.
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M. Marie Davy, the director of Montsoiiris Meteorological

Observatory, has set up a registering Thomson electrometer.

The indications are recorded by photography in accordance with

the system which has been established at Kew by the British

Association. A comparison of readings taken by these two

establishments will render essential services to the progress of

meteorology. M. Descroix, the observer in charge of this in-

strument, was assailed before the Meteorological Society by a

French savant who has invented another electrometer, in which

the registration is taken with a pencil and mechanical force.

But the discussion proved that such instruments are useless with-

out knowing whether their indications are worth being recorded,

as many objections can be raised against their use and have been

published by competent electricians.

The French artists are preparing for an Exhibition of Fine

Arts, to be held as usual in the Palais de 1' Industrie from the be-

gimiing of May. When this exhibition is over a scientific exhi-

bition will be organised by M. Nicolle, the successful organiser

of the Exposition Maritime et Coloniale held in the same building

in 1877. M. Jules Simon, M. du Moncel, and others are taking

an active part in the preparations. The chief peculiarity will be

the execution of all the scientific experiments capable of being

made before an audience and on an unusual scale. The organiser

will try to fill the lacuna, which was so much complained of in

the last Champ de Mars exhibition.

A CORRESPONDENT of the Hiogo News mentions that in the

city of Kioto there are to be seen many semi-foreign buildings

which are the Shogakko, or elementary schools. Of these there

are 64 in the city, and 445 in the whole fu. Kioto is divided

into two large districts, called Kami and Shimo Kiyo, which are

subdivided respectively into 33 and 32 ku. Each ku is obliged

to establish and maintain one of these schools, except in the case

of poor ku, w hen two are allowed to unite and form one school

district. Besides the usual Japanese course of studies, the

pupils are taught the elements of foreign mathematics, history,

geography, and philosophy, and they are also trained in

gymnastic exercises. Education is compulsory, only those (who

are of age) being exempted who are necessary to the support of

their parents.

n We learn that the organisation of the captive balloon has been

altered by M. Giffard. The aeronautical and scientific staff has

been [constituted by him into a private company. He has

placed at their disposal the _funds required for the working

of the balloon, and placed the enterprise in their own hands on

their own responsibility and care. This arrangement has been

agreed to by the public authorities, and will leave a handsome

surplus on behalf of the men who spend their lives in the aeronau-

tical career, as a large part of the profits, exclusive of a handsome

weekly pay, is to be divided by equal part amongst them. A
few important alterations have been made in the car, and ring,

and netting. The net ascending power Mill be enlarged by a

ton. A kind of india-rubber gas-meter, containing 100 cubic

metres, has been constructed, in order to render inflation instan-

taneous between two ascents.

The Academic des Ascensians Meteorologiques opened its

Museum in Paris on April 3. More than 600 persons

visited the gallery. It is to remain open every Tliursday, and

any day admission may be obtained by letter to the General

Secretarj', 50, rue Rodier. The number of exhibitors exceeds

120. Amongst the collection of aeronautical medals we note

some commemorating ascents made in England in the end of the

last century. A registering barometer for ascents to 5,000

metres is exhibited by MM. Richard freres ; it was purchased

by the government for the Meudon aeronautical establishment.

M. Egasse exhibits an apparatus for filling balloons with

hydrogen extracted by the action of zinc and chlorhydric acid.

The result of the reaction is employed in large quantities for

destroying miasmatic influence in barracks and other similar

establishments. A new paddle has been constructed for ascend-

ing and descending without gas or ballast when the balloon has

been placed on equilibrium vith surrounding air, a new guide

rope for diminishing the velocity by friction when the balloon is

travelling at sea, a safety-car for these perilous occasions,

difl'erential valves, &c. Lectures will be delivered and ascen-

sions executed by the members of the institution.

The Cologne Gazette reports, under date the 9th inst., a slight

shock of earthquake at Buir and Elsdorf. The shock is stated

to have been noticed at five minutes past midnight. It had a

rolling noise and took an east-south-easterly direction.

The Tijlis Messenger says that a strong earthquake was felt on

March 27 in Persia, at the Gulf of Miama.

A general exhibition of the various systems and apparatus

used for electric lighting is to be held in the Royal Albert Hall

in May. An inaugural lecture, at which the Prince of Wales

has promised to be present, will be delivered in the evening of

Wednesday, May 7, by Mr. W. H. Preece.

As an agitation prevails in France against the laws proposed

by M. Ferry for prohibiting the members of unauthorised bodies

from taking any part in public instruction, it is very likely that

Government will retain the exclusive right of conferring degrees,.

but the proposed restrictions will be rejected by Parliament.

The following details (published by Herr Landauer in the

Reports of the Berlin Chemical Society) regarding the behaviour

of safranine when spectroscopically examined, may interest the

readers of our recent article on " Absorption Spectra " (vol.

xix. p. 495). It is well known that the salts of safranine show
the remarkable reaction that the red colour of their solutioii

turns into violet, indigo-blue, bluish green, and finally emerald

green, upon addition of concentrated acids, particularly of sul-

phuric acid. The change of colour takes place in the opposite

direction if safranine is dissolved in strong acids and water is-

gradually added to the solution. If these solutions are ex-

amined with the spectroscope, then it appears that each of the

colours mentioned shows a separate spectrum. The green solu-

tion absorbs the violet, blue, and red rays, the bluish-green one

behaves in the same way, but lets a part of the red rays pass j

the blue solution absorbs only the yellow rays, and the more the

colour of the solution turns violet and red through the addition

of water, the more the absorption passes over to the green part

of the spectrum. Herr Landauer attempted to determine the

cause of these changes of colour in the liquid, and the corre-

sponding alteration of the spectrum. Finding it difficult, how-

ever, to isolate the various chemical compounds formed in the

liquid, it was only possible to try an explanation from the che-

mical behaviour of the liquid itself. Finally he arrived at the

conclusion that of the two possibilities, formation of different

acid salts, or of different hydrates of the same salt, the latter is

the more probable one. The change of colour takes place also

when the solution is evaporated, and reappears in the opposite

direction when water is again added. The sulphate is the most

.

characteristic salt of all; blotting-paper impregnated with a

solution of this salt, and dried by heating until it has become

green, soon becomes blue by attracting moisture from the atmo-

sphere, and a drop of water thrown upon it instantly gives a

red stain m ith a blue margin. Herr Landauer supposes that

there exist three different hydrates (or two hydrates besides an

anhydrous salt), which are red, blue, and green respectively, the

violet and bluish-green tints resulting from mixtures of these.

Herr Vogel's maxim, therefore, that the rule "each body has

its own spectrum" can be admitted only with restrictions, may
be still further restricted, inasmuch as it may be asserted that
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absorption spectra only indicate the component parts of a com-

pound so long as the colour of a given substance is characteristic

of its chemical composition.

We notice an interesting discussion which arose at the last

meeting of the Russian Society of Hygiene. M. Malarevsky,

pointing out the yearly increasing myopy of scholars, proposed

to print books with white letters on a black field, and proved

the superiority of this system by experiments he has made with

fifty scholars, as well as by experiments on the fjicility of dis-

cernment of black drawings on a white field and of white

drawings on a black field, these last always being better seen

from a greater distance than the former.

We have received a very fidl Catalogue of Official Reports

upon Geological Surveys of the United States and Territories

and of British North America, by Mr. F. Prime, assistant-

geologist of Pennsylvania. It seems to be an enlarged con-

tinuation of the Catalogue by Prof. O. C. Marsh, published in

the American Journal for 1867. The present list covers 50 pp.

At the last session of the U.S. Congress an appropriation of

250,000 dols. was made for the construction of a fire-proof

building for the reception of such collections belonging to the

National Museum as cannot be at present accommodated in the

Smithsonian Building ; and as the plans have already been pre-

pared, it is understood that the work will be begim without

delay. The design contemplates a building 301 feet square, with

certain projecting corners, the whole covering a space of about

97,000 square feet. Although not quite equal to the area of the

Government Building at the Centennial, it is capable of contain-

ing a much larger mass of material. The general plan is that of

a pa^•ilion, of one story, with brick walls and iron roof, the floor

to be of concrete. The corner buildings or projections constitute

offices connected with the administration of the Museum, to

include a library room, a small lectiu-e-room, and others. It is

expected that the entire edifice will be completed and ready for

occupation by April i, 1880.

The whale whose bones have been so long exposed in the

court-yard of the Jardin des Plantes at Paris, is to be demo-
lished in compliance with a report from M. Quatrefages, who
shows that the original number of vertebrae has been enlarged,

and a series of important alterations have been successively made.

The publishing office of Science News, hitherto published at

Salem, Mass., will shortly be removed to New York.

Many of our readers might like to know of Dr. Karl Mobius'
address on March 5 last, on his assumption of the rectorship of

the University of Kiel. Its subject is the passage from Goethe—
" Leben ist die schonste Erfindung der Natur, und der Tod ist

ihr KunstgriBf viel Leben zu haben."

The Second Annual Report of the Board of Trustees of the
Western Pennsylvania Institution for the Instruction of, the
Deaf and Dumb is one of great interest, and we are sure would
be perused with pleasure and profit by all who are interested in

the important subject. The Institution seems to be conducted
on thoroughly scientific principles, and its success 'seems very
marked. The Report is published by Stevenson, Foster, and
Co., Pittsburgh.

We have received a cheap edition of "The Caves of South
Devon and their Teachuigs," by Mr. J. E. Howard, F.R.S., in
which he endeavovirs to combat the long chronology assigned to
the human race by Mr. Pengelly and others. Hardwicke and
Bogue are the publishers.

The North British Daily Mail of March 29 contains reports
of recent meetings of the Geological and Natural History Socie-
ties of Glasgow. In the former Mr. Young gave a descriptive
notice of an interesting specimen of Elephas primigenitis dis-

covered about four years ago when sinking a pit-shaft on Main-

bill Farm, near Baillieston, east of Glasgow. In the latter Mr.

Harvie-Brown read a paper on the Mammalia of the Outer

Hebrides.

" New Views in Astronomy, illustrated by Working Models

and Diagrams, and Demonstrated by Inductive Philosophy," is

the title of a quarto pamphlet by Mr. John Harris, published by
Wertheimer, Lea, and Co., of Finsbury Circus.

The additions to the Zoological Society's Gardens during the

past week include a Yak {Bison griinniens) from Bhootan, pre-

sented by the Hon. Ashley Eden, K. C.S.I. ; a Japanese Goat

Antelope {Capricornis crispus) from Japan, presented by Mr. H.
Pryer, C.M.Z.S. ; a Rhesus Monkey {Afacacus erythrceus) firom

India, presented by Mr. J. Roberts ; a Grivet Monkey (Cerco-

pithecus griseo-viridis) from West Africa, presented by Mr. W. B.

Greenfield ; a Common Seal (Phoca vitulina), British Isles, pre-

sented by Capt. Chas. Rawle ; a Red-throated Diver (Colymlnis

sepientrionalis), British Isles, presented by Mr. J. S. Thompson

;

a Masked Parrakeet {Pyrrhulopsis personaia) from Fiji, an

Entellus Monkey {Semnopithecus entellus), from India, depo-

sited.

THE RESULTS OF RECENT RESEARCHES
IN ANIMAL ELECTRICITY "

I.

—

Introductory Observations

The State of the Subject Ten Years Ago

TTNTILthe year 1867 certain theoretical conceptions based^ upon the classical investigations of du Bois-Reymond
prevailed in the whole department of animal electricity. It

may indeed be said that du Bois-Reymond created this branch
of modem physiology, for it w as he who first struck out the

modern method of research and gave the lead to recent investi-

gation. To his individual labours we owe not only the estab-

lishment and the orderly arrangement of many facts which had
been left ill-defined by his predecessors, but also the actual dis-

covery of a still greater number of fundamental value. These
fundamental facts, briefly summarised, were the following :

—

1. Muscular fibres* and nerve-fibres when cut across exhibit

a current directed within them from the transverse to the longi-

tudinal surface, the electromotive force of which may equal

one-twelfth of a Daniell's cell,

2. The negative potential of the transverse section also

belongs, though in a less degree, to the natural terminations of
the fibres of muscle ("natural transverse section") ; but in this

case it may be wanting, or even be changed to a positive poten-
tial. This diminution, absence, or reversal, of the common
condition, to which the term " parelectronomic state " is applied,

would seem to be favoured by the continued action of cold.

3. If a certain portion of a nerve-fibre be traversed by a
galvanic current, the remaining portions, or the extra-polar

regions, become the seat of an electromotive force which has the

same direction as the traversing current, and which is strongest

in the vicinity of the poles (electrotonus). This influence ex-

tends only so far as the structural integrity of the fibre is

complete.

4. Muscles and nerves with artificial transverse sections exhiHt
during the period of stimulation a diminution ("negative varia-

tion") of their proper current. In uncut muscle the nega-

tive value of the diminution or variation becomes algebraically

added to whatever current may be already present in the natural

termination of the muscle.

Upon these facts du Bois-Reymond had based the following

theory :

—

1

.

Muscle- and nerve-fibres contain electromotive molecules

suspended in an indifierent conductor, which present positive

surfaces to the longitudinal surface or section, and negative

surfaces to the transverse surface or section.

2. At the natural terminations of the muscular fibres are

arranged particles of a peculiar kind, the presence of which is

« A lecture delivered on February 2, 1878, before the Medical Society <rf

Zurich, by Dr. L. Hermann, Professor of Physiology in the University of
Zurich, and published in the " Vierteljahrsschrift d. naturf. Ges. in Zurich,"
1878. All the papers referred to in this lecture which have no author's name
attached are papers of the author himself.
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more or less marked, and which present positive instead of nega-

tive surfaces tou ards the ends of the fibres. Cold, according to

the theory, favours the development of this " parelectronomic

layer,"

3. The electrical molecules of a nerve, under the influence of

a current which traverses it, assume a new arrangement which
consists in their turning negative surfaces towards the positive

pole and positive surfaces towards the negative pole. If we con-

ceive these molecules as electrically dipolar in the state of rest,

they would be arranged in inseparable pairs, the positive pole

of each member of a pair being turned to the positive pole of

the other, the negative surfaces of the molecules being all turned

to the transverse sections ; and the action of the current would
consist in an arrangement of all the molecules in the form of a
pile. As this rearrangement of the molecules extends in a less

degree beyond the portion of nerve traversed by the current,

dectrotonic forces are developed.

Fig. I.

In Fig. I the upper diagram represents the normal, the lower

the electrotonic, arrangement of molecules ; above / are seen

the parelectronomic molecules of the natural termination of the

fibres.

4. During stimulation either the electromotive forces of the

molecules diminish, or the latter assume a new arrangement, in

vrhich they appear less active externally ; but the parelectronomic

molecules take no share in these changes.

The promulgation of this molecular theory aroused many ex-

pectations. It appeared probable that the essence of the con-

dition of activity and of its conduction in muscle and nerve was
connected with the electrical properties of certain particles, rota-

tion, oscillation or some other change \a. one particle leading to

similar changes in neighbouring particles. Moreover, it appeared

conceivable that even the contraction of muscle might be explic-

able by the actions of attraction and repulsion among the same
particles.

Although speculation upon the origin of these electro-motive

forces in muscle and nerve had hardly taken shape, and although

the founder of the molecular theorj' observed a praiseworthy

reserve in regard to all such speculation, yet up to the year 1867 it

was pretty generally, if tacitly, assumed that the chemical

processes occurring in muscles and nerves at rest were essential

to the maintenance of the electromotive molecules in constant

activity. In a similar way it was taken for granted that excita-

tion depended ultimately- upon certain movements of the electro-

motive molecules which were, of course, associated in some
manner or other with increased consumption of oxygen and
increased oxidation.

Researches which calledforth New Virws

Researches which I made upon the exchanges of the gases and

other constituents of muscle ^ furnished me with results which

differed materially from the then prevailing conceptions of the

functional processes occurring in these organs. I found that

muscles contain no oxygen capable of being yielded to a vacuum,
and nevertheless that they are capable of prolonged exertion

in a medium entirely free from oxygen ; hence I concluded that

the chemical process which underlies muscular work is not a

process of oxidation, but a process of decomposition, in which,

by the saturation of stronger affinities through the passage of

atoms into more stable atomic combinations, energy is set free,

just as in the alcoholic fermentation of sugar. ^

Amongst the products of this decomposition in muscle there

occiurs carbonic acid. A comparison of the quantities of carbonic

I Untersuchungen iiber den Stoffwechsel der Muskeln ausgehend vom
Gaswechsel derselben. Berlin, 1867.

" Similar views have been more recently expressed, and with a somewhat
more general application, by J. Liebig, in the " Sitzungsber. der bayr.

AiCad.," 1869. ii. 4 : and by Pfluger, " Arch. f. d. ges. Physiol.," x. p. 251,

1875. I myself had extended this view to the chemical processes in nerves

and glands.

acid set free during nrascular exertion, and during musail.-.r

rigor, showed that in both cases the carbonic acid must spring
from the same source, and thus, with the help of an analogous
result to which J. Ranke had arrived in the case of lactic acid, a
complete analogy between the chemical processes of contraction

and of rigor, was found to hold good. Both processes are

processes of decomposition, and as products of the decomposi-
tion are known carbonic acid, lactic acid, and in the case of

rigor an albuminous coagulum discovered by Briicke and Kiihne,

which may perhaps in the future be ascertained to be a tran-

sitory phenomenon even in the case of contraction. The
absorption of oxygen by muscle has nothing to do with this

process of decomposition ; the former is related to a synthetical

process of restitution in which certain of the products of de-

composition are perhaps again utilised. In this way was ex-

plained the independence (in point of time) between the absorp

tion of oxygen and the production of carbonic acid by muscle.

According to this conception there occurs, during the con-

dition of rest, a perpetual but slow decomposition and a slow

process of restitution ; the latter is dependent upon a supply of

blood containing oxygen. If the supply be intercepted, then

the whole store of decomposable matter within the muscle

becomes exhausted, and the muscle passes into rigor. During

contraction the process of decomposition is suddenly quickened,

and the process of restitution can barely keep pace with it :

when the latter lags behind the formQT fatigue results.

The analogy between contraction and rigor had attracted

attention long before, although, excepting the shortening of

muscle, no other feature common to the two processes was

known. Rigor had been designated as the last contraction of

dying muscle. The new conception reversed the comparison,

inasmuch as it assimilated contraction to a momentaneous and

transitory rigor; and, since then, the physical analogies be-

tween contraction and rigor have been discovered to be more

and more numerous. It has been found that in rigor as well

as in contraction the volume of the muscle diminishes some-

what, and that in both processes heat is developed ; while, to

• complete the relationship, it has been lately observed that certain

evident transitional stages occur between the two.^ Thus stimuli

of excessive intensity, when applied to muscle, lead to a condi-

tion in which the state of contraction never perfectly disappears,

but leaves behind it a residue of shortening. Fatigue and the

process of death favour this condition of persistent, rigor-like

contraction (Schiff's " Idiomuscular Contraction"), and a

similar condition is induced by many muscular poisons, as

veratria, delphinia, digitalin, emetin, caffein, &c.

While pursuing the analogies between the conditions of con-

traction and rigor I came upon a view of the nature of animal

electricity which differed essentially from that which was then

in existence.^

Fundamental Conceptions ofthe Nrw Theory

The most important and at that time the most certainly ascer-

tained fact was this, that a transversely divided muscular fibre

exhibits, until it has become completely rigid, a negative poten-

tial in the plane of the section, and that this difference of poten-

tial diminishes or disappears during the state of functional

activity. Having regard to the chemical and physical analogy

between the processes of activity and of rigor ; and considering

the fact that when an artificial cross-section is made there is

from the very first a portion of matter within the fibre which is

passing into rigor, I explained this phenomenon on the assump-

tion that the process of rigor, like the process of contraction, so

modifies the protoplasm that it takes on a lower potential than

the unchanged inactive protoplasm.

If this be so then an artifical cross-section must preserve a

lower potential so long as the fibre has not become rigid

throughout its entire extent, and on stimulation of the portion

yet alive a diminution of the electrical difference must result.

II._The Electrical Currents of Organs at Rest

The Absence of Currents in Muscles which are at Rest and

Uninjured

In order to sustain the new theory of animal electricity

(which, in opposition to the " Pre-existence Theary ot du

Bois-Reymond I have designated the " Alteration Theory ),
it

^ " Arch. f. d. ges. Physiol.," xiii. p. 37^, if76 : fV'- P\='5?. 1878.^^

« "Untersuchungen lur Physiologic der Muskeln und Nerven, . u. 3

Heft. Berlin: 1867,1868.
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was in the first place necessary to determine whether absolutely

uninjured muscles are the seat of a muscuhu: current.

Muscles cut out of the body possess almost invariably imper-

ceptible injuries of a mechanical or chemical nature. In the

first researches of du Bois-Reymond the muscles were reg^arly

moistened with saturated solutions of common salt, and thereby,

to a certain extent, corroded. Hence he was led to ascribe to the

natural terminations of muscular fibres the negative potential

which is exhibited by artificial transverse sections. This source

of error was indeed discovered by du Bois-Reymond himself

;

but, after he had removed it, there yet remained other electrical

phenomena apparently dependent upon the terminations of the

fibres, differing, however, entirely from that just mentioned and
obeying no strict rule in respect of direction of current. For
these phenomena the hypothesis of the parelectronomic layer

was introduced.

The more, however, all injuries are avoided in the prepara-

tion of mascles about to be used for such observations, the

nearer is the approach to complete absence of currents. Chief
among the injuries in the case of the frog is that produced by
contact with the caustic secretion of the external skin,^ The
gastrocnemius is a muscle which may very readily be defended
firom such contact during its preparation, and it then exhibits

merely weak currents of indefinite direction, such as are found
in all circuits containing moist conductors.^ The muscles of the
thigh are, without exception, so connected with one another or
with neighbouring parts (skin, bones, &c,) that they cannot be
prepared without sustaining mechanical injuries in the course of
the necessary manipulation.*
The statement that cold favours the development of a current-

less condition, or of opposing currents, in muscle is not confirmed.
The gastrocnemii of freshly-caught frogs do not differ electrically

from those of frogs kept for a long time previously in an ice-

cellar.* It is perhaps as well to observe that muscles which
have been actually frozen suffer injury in the subsequent process
of thawing, and are therefore to be avoided in these researches.
The most promising method of testing perfectly uninjured

muscles appeared to be to examine them in the unskinned animal.
Du Bois-Reymond, 5 who was the first to hit upon this method
of observation, encountered an unexpected difficulty in the
cutaneous currents which almost all animals possess. If it is first

attempted to abolish the cutaneous currents by cauterising the
skin with salt solutions, the solution rapidly penetrates the skin
and attacks the underlying muscles ; this is observed to occur by
the gradual development of the same current as is induced when
the naked muscle is moistened by caustic agents. That the
muscles have already been attacked by the time the mus-
cular current is developed® may be directly shown by em-
ploying silver-nitrate as the cauterising sohition, when its

action upon the tissues subjacent to the skin is manifested by
rendering them opalescent.^ If the skin is cauterised in places
beneath which there are no aponeurotic muscular surfaces, no
muscular current can be discovered, or at the most only such
weak and irregular currents as count for nothing in the case of a
circuit formed of moist conductors ; not even the action of
caustics, nor abrasion renders the skin absolutely currentless.^

Fishes possess no cutaneous ciurent ; in their case it suffices to
connect any two points on the surface of the skin with the
galvanometer in order to ascertain the absence of a muscular
current.^ These animals, like the frogs used in these experiments,
must be rendered motionless by the action of curare.
According to the recent researches of Engelmann the heart

offers an example in which it is easy to demonstrate the absence
of a muscular current, i** To do so it is merely necessary to
remove the pericardium, an operation which can be performed
without inflicting any injury upon the muscular substance. The
heart is currentless, but every injured spot in it possesses a
negative electric potential in reference to the rest. The pre-
existence theory can only explain this fact, and the previously
mentioned fact of the want of a current in the fish, by the most
improbable surmise made expressly to suit the cases, that no
muscular fibre has its termination directed towards the surface.

' " Arch. f. d. ges. Physiol.," iii. p. 37, 1870.

\ ^''v,^- '^' 35- 3 Ibid., XV. p. 227, 1877. 4 Ibid., XV. p. 226, 1877.
5 Du Bois-Reymond, " Untersuchungen uber thier. Electr.," il 2 Abth

p. 7.

* " Untersuchungen," Heft iii. p. 6, 1868. 7 Ibid., p. 14.
8 Ibid., p. 14; "Arch. f. d. ges. PhysioL," iii. pp. 16, 25, 26, et sea. : iv.

p. 149. 1871.

10
"^'^^- f- d. ges. Physiol.," iv. p. 152, 1S7T.
Engelmann, " Utr«cht'sche physiol. Oaderzoek." (3), iii. p. 82, 1874.

2V0 Electromotive Forcepre-existent in Muscle

Another method of deciding whether a current pre-exists in

muscle appeared to be to determine whether, immediately after a

transverse section is made, the current is present in full force, or

whether an interval, however short, is required for the develop-

ment of it Were the latter the case it would be impossible for

the doctrine to be correct which assumes that electromotive

molecules exist ready formed in muscle and are merely laid

bare by the knife. The experiments, ^ which were made by
me in the years 1875 to 1877, to decide this question, have
settled it in opposition to the pre-existence theory. With the

help of a special apparatus the galvanometer circuit was closed

at the moment when an injury was inflicted upon a previously

uninjured muscle and then opened again after a very minute
interval of time. The deviation observed was smaller than in a
second trial made after the muscular current had already beeri

developed, and in which the current was allowed to act on the

galvanometer for the same period of time. The muscular cur-

rent, therefore, requires time for its development : it does not

pre-exist.

Tfu Currents 0/ Nerves, of Glands containing Blood, of *

Plants, Q^'c.

It was to be surmised that other protoplasmic tissues than

muscle would exhibit the phenomenon that portions of the tissue

which are in process of dying have a lower potential than

the yet living parts. First in importance in this respect is

nerve : the current of nerve was discovered by du Bois-RejTaond,

and, like that of muscle, explained by a molecular hypothesis.

Uninjxured terminations of nerves are, for many reasons, not

available for electrical researches ; 'nevertheless, on the ground
of the analogy to muscles, no one doubted the existence of a

current in nerves, nor the applicability to them of the molecular

scheme. With the discovery of the absence of a current in

uninjured muscles, however, the analogy cuts the other way.*

Henceforward there was not the slightest ground to assume the

existence of a current in ners'es at rest, except that developed
by artificial sections. We shall see that even the phenomena of

clectrotonus do not in the least justify the molecular hypothesis.

Besides nerves, two other groups of protoplasmic apparatus

have been examined by myself ; and it has been found that in

them, also, artificial sections possess a negative potential when
compared mth the rest of the organs. In the cases of both

groups it afterwards appeared that the observations had pre-

viously been made by others. The first case was that of the

glandular oi^ans of the frog,^ in which Matteucci had already

found artificial cross-sections to be negative. I made out that this

character is only present when the vessels contain uncoagulated

blood, to the changes in which at the exposed surface it seems the

electromotive force is due. The second case was that of the

negative potential of artificial cuts and of cauterised spots in

plants,* facts first observed by H. Buff.* Both phenomena are

of such a kind that it is absolutely inconceivable to apply a
molecular theory to them ; yet notwithstanding the attempt has
been seriously made.

The Dependence of Oirrents upon the Contact of Normal and
Injured Protoplasmic Tissue

^Vhen examining the artificial cross-sections of plants I ob-

served that the lower potential of the exposed surface quickly

disappeared, but that a new section soon restored the original

condition. I explained this behaviour by supposing that, ac-

cording to the fundamental law, the lower potential of the

cross-section only persists so long as the cells which are impli-

cated in the section possess a remnant of living protoplasm. If

the cells are entirely dead, the ciurent must cease. In this

manner we can explain why, in plants with obviously long

fibres, artificial longitudinal sections have a higher potential than

artificial transverse sections ; ® for the cells which are split up
lengthwise die much more rapidly than those which are cut

across. The same transitory character of the current which I

have discovered in artificial cross-sections through vegetable

tissues has lately been observed by Engelmann '' in the case of

the heart and of organs possessed of unstriped muscular fibres,

and has been similarly explained. These organs are composed

' "Arch. f. d. ges. Physiol.,' xv., p. 191, 1877.
* " Untersuchungen," Heft iii., p. 25, 1868. 3 Ibid., p. 88.

* "Arch. f. d. ges. Physiol.," iv. p. 155, 1871.

5 Buff, " Ann. d. Chcmie," Ixxxix. p. 76, 1854.
6 "Arch. f. d. ges. Physiol.," iv. pp. 159, 163, 1871.
7 Engelmann, "Arch. f. d. ges. Physiol.," xv. p. 116, 1877.
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of independent cellular elements placed one behind the other in

rows, and the current of one section can therefore only last until

the injured cells have died from end to end. ^ In the last place

the same phenomenon was discovered, in the case of nerves, by
Engelmann. Here the nodes of Ranvier constitute cellular

boundaries which effectually confine the process of death ^ to the

internode immediately injured during section, although they

offer no greater barrier to the transmission of the excitatory con-

dition than do the cell-boundaries in the heart, intestines, or

uterus.

^

Disappearance of Demarcation Currents {Demarcations-stronte)

under the Influence of the N'attiral Reparative Processes of the

Body

It was reserved for Engelmann to discover yet another fact

opposed to the doctrine of the pre-existence of electrical forces

in muscle.* If in a living frog a muscle be divided subcu-

taneously the negative potential of the artificial section dimi-

nishes continually, and ultimately disappears, under the influence

of the blood circulating in the part and of the nerves supplying

it. As, therefore, nature tends to render artificial sections

currentless, it is clear that in the natural condition no muscle
can be the seat of currents, but every muscular current observed

during rest must spring from injuries.

Inasmuch as all currents exhibited by muscles and nerves

in a condition of inactivity (except those caused by inequalities

of temperature or by the passage of extraneous currents) depend
apon the contact of dying and living matter, and since the electro-

motive force has its origin in the surfaces which form the

boundary between the two, I have called these currents of rest

*' demarcation currents" (Demarcations-strome).

Influence of Temperature

If the muscular substance within the same fibre exhibits differ-

«nces of temperature the warmer spots possess^ a higher potential

than the colder, so long as the [temperature does not attain the

limits of heat-rigor, and the consequent negative potential ensue.

In exactly the same degree as living substance acquires through

heat a higher potential than other living substance, is its potential

exalted as regards dying substance. Hence, it is not merely that

the demarcation-current becomes more powerful by heating the

whole muscle, as was in part revealed to du Bois-Reymond, and
recently established by Steiner in regard to nerves, but the force

of the demarcation-current is dependent only on the tempe-

rature of the living substance at the point of application of

one galvanometer- electrode, and not on the temperature of the

substance lying between the poles. In a word, portions of

muscular substance in different conditions form together a voltaic

series.^

The Currents of Entire Muscles

As has been already remarked, wholly uninjured muscular

fibres possess no current. All currents of muscles at rest are,

therefore, variations in temperature excepted, the results of

injuries. The properties of the current are most simple in the

case of a muscle with parallel fibres, and cut transversely at right

Fig. 2.

angles. In this case all the boundary surfaces between dying and
living tissue are parallel to the section, and every point in the

transverse surface has a lower potential than any point in the

* I made an exactly similar observation In the spring of 1877 on the

tissues of young Medusae which were sent to me through the kindness of

Prof. Hensen, of Kiel.
2 Engelmann, " Arch. f. d. ges. Physiol, xiii., p. 474, 1876.

3 Gad und Tschiriew (" Verhandl. d. physiol. Ges. zu Berlin," 1877, Nr.

2t) deduce the disappearance of the current in nerves from the fact that,

after the death of the divided intemodes the seat of electromotive force, viz.,

the ends of the interncdes of the next row are na longer in one trans-

verse plane, whence the resulting current is much diminished by partial

equalisations. The value of this observation is obvious when it is remem-
bered that the length of the intemodes of Ranvier is, generally speaking, only

I—I J mm.
4 Engelmann, " Arch. f. d. ges. Physiol.," xv., p. 328, 1877.

5 " Arch. f. d. ges. Physiol ," iv. p. 163, 1S71. 6 Ibid., p. 178.

longitudinal surface.^ As, however, the muscle possesses
between its fibres and on its surface indifferent conducting
tissues through which the demarcation-currents can in great part
become equalised—such ti-s^sues as sarcolemma, perimysium,
the dead tissue of the cross-section—two important results

follow. In the first place the force of the currents obtained by
applying the galvanometer poles to two spots of different poten-
tial represents but a fraction of the electromotive force of a
single fibre. In the second place the positive potential of the
longitudinal surface and the negative potential of the transverse

surface are so distributed as to be most marked at the centre of
the respective surfaces. Hence ari.se the so-called "weak
currents" when the galvanometer poles are applied to un-
symmetrical points on the transverse or longitudinal surface."

But the weak currents of longitudinal surfaces may, especially in

nerves, be in part due to an electrotonic extension of the demar-
cation-current which will be the subject of discussion later on.

In oblique sections there occurs a peculiar arrangement of

the level-lines ^ (Niveau-linien), inasmuch as there intervenes an
electromotive force which is directed from the acute to the

obtuse edge of the slanting section : such currents are called

"currents of inclination." Du Bois-Reymond explains this

force by the step-like arrangement which the terminal molecules

form in the slanting section ; but it is clear that the same mode
of explanation is just as well adapted to the step-like arrange

ment of the boundary-surfaces between dying and living tissue

in the successive sets of fibres (Fig. 3).

Fig. 3.

The molecular theory, therefore, is not needed to explain the

currents of inclination of a bundle of fibres ; it would only be

indispensable in the case of a current of inclination of a single

obliquely-cut fibre, did such a fibre possess one ; but this is

precisely what no one has demonstrated or can demonstrate. The
circumstance that many muscular fibres present slanting facettes

at their terminations in tendons * offers no opportunity to support

the molecular theory ; for such tendons possess no current of

inclination in the uninjured condition, while, in the injured con-

dition, the tissue of each fibre invariably dies down to a surface at

right angles to the long axis of the fibre, and thus the conditions

for the current of inclination arise (Fig. 3).

In all cases of partial injuries to muscle it is only the injured

fibres which are the seat of electromotive action ; the remainder

merely form indifferent conductors which give facilities for

local equilibrations. The weak currents of such muscles have,

therefore, no regular relation to the surface of the muscle, as all

depends upon the situation of the injuries : hence the irregular

currents of so-called parelectronomic muscles.

When injuries, of whatever kind, affect the whole surface of a

muscle, the probability is that a current will be detected in the

muscle flowing from one end of it towards the longitudinal sur-

face; and, in fact, when tested, this is found to be almost

always the case. If a slight injury has been inflicted upon the

lateral surface of a muscle the death-changes in fibres which

have been opened longitudinally will speedily be checked at the

boundary of the next fibre, while the death-changes which have

been started at the ends or cross-sections will creep along the

whole length of the fibres and occasion a lasting current. This

has been previously alluded to, when the transitional nature

of the demarcation-current in the heart, intestines, &c., was

explained.

Local injuries to the external surface of a muscle give rise to

local currents ; but these currents, when a conductor is stretched

from the longitudinal to the transverse surface, produce hardly

any effect ; whilst the demarcation-currents at the dying end of the

muscle are under very favourable conditions for conduction, and

' The best methad of applying the electrode to an artificial transverse

section of muscle ; so as to avoid any abduction 'of current from the "v.ng

portion, is to produce a heat-rigor of the end of the muscle.^and to apply the

electrode to the rigid part ("thermal cross-section ")
;

cf. Arch. t. d. ges.

Physiol.," iv. p. 167, 1871.
^ Du Bois-Reymond, " Untersuchungen," i. 1848. .

3 Du Bois-Reymond, "Arch. f. Anat. u. Physiol., 1863, p. 32 1!

"Monatsber. d. Berliner Acad.," 1866, p. 387.
, ,, o

4 Du Bjis-Reymond, " Monatsber. d. Berhner Acad., 1872, p. 791.



April 17, 1879] NATURE 565

the forces of the local currents are, on account of the usual
oblique application of the mu.=cular fibres to their tendons,
generally summed into currents of inclination.

II I.

—

Electrotonus

Considerations opposed to the Molecular Theory of Electronus

The explanation adduced in the Introductory Remarks, in order
to elucidate the electrotonic condition of nerves has many theo-
retical difficulties which cannot be here entered upon. The theory
appears, however, to be amenable to an experimental proof. If,

namely, the molecules of the portion of a ners-e traversed by a
current arrange themselves in the direction of the current, the elec-

tromotive force of the current should receive a very appreciable
increase ; or, in other words, the current should become very
much greater when it passes through a piece of living nerve
than when it traverses a dead piece of similar dimensions. On
trjing this experiment, however, I find no such difference ; or
the differences found are far from agreeing with the molecular
theory.^

Electrotonic Phenomena observed in Conductors with Polarisable

Cores

An experiment of Matteucci's - gave the clue to an explana-
tion of electrotonic phenomena. He foimd that a metallic wire
which is surrounded by a moist envelope exhibits currents pos-
sessing the characters of the electrotonic currents of nerves,
whenever a galvanic current is passed, at any point, through
the moi.-t envelope. Matteucci discovered, in addition, that the
currents cease when the wire is of amalgamated zinc and the
envelope is moistened by a saturated solution of zinc sulfJiate.
Hence it follows that the phenomenon depends upon a polarisa-
tion between the core and the fluid.

I examined the phenomenon more closely,' parsing metallic
wires through a glass tube filled with fluid and possessing lateral
processes fc r the conduction of currents, and my experiments
confirm the fact that electrotonic currents only occur when a
polarisable core is present. Further, it was seen that the cur-
rents only extended so far as both core and envelope possessed
unbroken continuity, whereas continuous contact of the two was
not necessary. Lastly, I determined the laws regulating the
tiaie of development of these currents, their duration, their ces-
sation on opening, their dependence upon the distance, and the
length of the portion of core traversed by the polarising current,
their combination and superposition, &c. All the phenomena
may be grouped wnthout difficulty under a simple theory.
As the current a E -^ (Fig. 4) applied to the envelope endeavours

to reach the core k k, it splits up, if no polarisation be present.

Fig. 4.

in such a manner that only the conducting threads in the imme-
diate neighbourhood of the electrodes are able to catch an appre-
ciable branch of the current. If on the other hand polarisation
occurs at the surface of the core, this surface opposes a consider-
able and evenly distributed resistance ; and, as in relation to it,

the resistance offered by the length of the conducting wires is
small, the current, under the influence of polarisation, extends
much further along the conductor than when no polarisation
takes place. If a galvanometer circuit is arranged as shown in
the diagram (at G, G', or g") it receives an offset from the main
current as if there existed in the region examined an electro-
motive force of like direction with that of the polarising current.

» " Untersuchungen," Heft iii. p. 67, i868 ; "Arch. f. d. ges. Physiol.,"
VI. p. 328, 1872.

* Matteucd, Comptes Rendns, Ivi. p. 760, 1863; Ixv. pp. isi, 104. 884.
1867; Ixvi. p. 580, 1868.

"

3 "Arch. f. d. ges. PhysioL," v. p. 264, 1871; \-i. p. 312, 1S72; \-u. p. 302,
1873.

This polarisational extension of the current only continues where
both core and sheath are uninterrupted.

The abducted currents are at the same time, on mathematical
grounds, a measure of the degree of polarisation at the points

touched ; and thus afford a means of tracing the extent of

polarisation along the core. The curve representing the polarisa-

tional values at various points of the core—in general an ex-

ponential cun'e—has at the positive pole a positive maximum
and a negative at the negative pole. In the region traversed by

Fig. 5.

the current the curve cuts the axis at the so-called "indifferent

point" (Fig. 5, i) ; and in the extra-polar regions it approaches

the axes on both sides asymptotically. The curve is represented

in Fig. 5, where, as a matter of subsequent convenience, the

ordinates of positive polarisation are taken below the axis instead

of above.

Interned Transverse Polarisation ofMuscles and Nerves

In the year 1871 I discovered that the resistance offered by
muscles and nerves to the passage of a current across their fibres

was from five to nine times greater than the resistance offered by
a current passing in direction of the fibres.^ In the case of

muscle this difference disappears almost entirely when rigor seta

in ; whilst in dead ner\-es it certainly persists, though reduced to

one half. Further investigation of these facts disclosed their

dependence upon a specific internal polarisability, which, in the

case of muscle, is entirely associated with the living condition,

and, in the case of nerve, in great part so associated. This fitness

for polarisation by transversely-directed currents can only be
due to a stratification of heterogeneous conductors across the

tissue, which is wanting in its longitudinal axis. And since it

is common to muscles and nerves, the stratification on which it

depends must be sought in the typical stnicture which is common
to the two organs, ^^z., the tubular nature of the fibres. We
may assume, therefore, that polarisation takes place between
the peculiar, active, substance of muscle- and ner\'e-fibres and
the indifferent tissue ensheathing it.

Explanation of the Electrotonus of Nerves

As, accordingly, there exist in nerve-fibres all the essentia!

conditions of the electrotonic extension of currents in conductors

with polarisable nuclei, it may be assumed that the electrotonus

of ner\'es is fully explained.- It is true that the core-substance

of nerves is no better a conductor of electricity than the sheath-

substance, while in the sheathed wire of Matteucci's experiment
the core was of metal. But theory teaches that the electrotonic

extension occurs even when the conducting powers of sheath

and core are equal, if only polarisation takes place between the

two.
This explanation of electrotonus, as I have shown in detail,

completely covers all the phenomena. Especially does it

accoimt for the facts that the electrotonic state requires no appre-

ciable time for its establishing ; ' and that it cannot extend past

a ligatured spot. Whenever a ner%'e is crushed, the continuity

of the core is broken, since, at the crushed spot, the core is

killed and converted into indifferent tissue.

As muscle-fibres also possess polarisable cores, they must be
endowed with electrotonic properties ; nevertheless, neither

du Bois-Reymond nor I at first succeeded in demonstrating

them by galvanometric means ; though, truly, just as little

could their absence be distinctly affirmed. But theoretical con-

siderations disclosed the reasons why muscle was less favourable

to electrotonic phenomena than nerve ;
* and lately I have suc-

' " Arch. f. d. ges. Physiol.," v., p. 223, 1871.

^,Ibid., \\. p. 328, 1872.
3 " Helmholtz, "MoDatsber. d. Berliner Acad.," p. 328, 1S34 ; L. Her-

mann, " Arch. f. d. ges. Physiol.," viii. p. 272, 1874.
* " Arch. f. d. ges. Physiol.," vi p. 350, 1872.
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ceeded, by employing better contrivances, in demonstrating with
the galvanometer the electrotonus of muscle.

An important addition to our knowledge of the electrotonus

of nerves will be discussed at length in the sequel.

IV. The Electrical Currents of Organs in Activity.—
A. Muscles

The Fall in Potential accompanying the Excitatory Wave

After Helmholtz had proved in the case of nerves, and Aeby
in the case of muscles, that excitation is transmitted along the
fibres with a measurable velocity, J. Bernstein undertook to

investigate the electrical processes associated with the transmis-
sion.^ To do so, he employed an instrument of his own
devising, by means of which he could discover the electrical

conditions of a muscle at any period after stimulation. He
found in muscle on direct stimulation that a zone or section of
negative potential arose which travelled down the fibre from the
stimulated point with the same velocity as the wave of contraction.
This phenomenon was readily explained by the theory of du
Bois-Reymond, according to which the molecules of excited
tissue suffer a diminution of activity, whence all excited spots
must be electrically negative in relation to the inactive parts of
the organ. Accordingly the phenomenon was designated
"undulatory propagation of the negative variation."

On the assumption already made that excited tissue has,
like dying tissue, a lower potential than the unchanged tissue,

the fact is also at once explained, and I have named the cur-
rents called into being by the contact of excited with resting
tissue, "functional currents" (Actions strome).^

The Phasic and the Tetanic Functional Current

When a single excitatory wave runs over a muscular fibre

which is connected at two points with the poles of a galvano-
meter, that point is of lower potential than the other beneath
which the excitatory wave is passing at the time ; or, if a wave
happens to be passing both points at once, that point has the
lower potential where the wave has the greater intensity or the
stronger phase. Hence arises what may be called a " phasic
functional current," the initial phase of which is a current pro-
ceeding from the stimulated spot, and the final phase a current
in the opposite direction. The two phases are equal when the
excitatory wave suffers no diminution in its course.

If a muscular fibre is tetanised, whether excitation travel in

an undulatory form down the fibre or seize it as a whole, every
galvanometer-pole applied to the muscle will be of higher or
lower potential, according to the excitatory value of the points
of application.

The Tetanic Functional Currents ofInjured and Uninjured
Muscles.

The first observations of du Bois-Reymond related to the
tetanic functional current of muscles with artificial cross-sections.
In such muscles the tetanic functional current is opposed to the
demarcation-current, and manifests its influence in a "negative
variation or deflection " of the latter. Since I regard the func-
tional current as due to living muscle approximating in a certain

degree to the condition of dying muscle, I have denominated
such functional currents as diminish a demarcation-current "level-
ling," or "equalising," currents (ausgleichende).

Subsequently du Bois-Reymond discovered that uninjured
muscles also exhibit a tetanic functional current proceeding from
the stimulated point towards the end of the muscle. In order
to reconcile this with his theory it became necessary to assume
that the parelectronomic layer at the extremity of the fibre took
part either not at all, or but slightly, in excitation. Finally the
latter alternative was adopted, and it proved to be nearer the
truth ; for it was discovered that the functional current of unin-
jured muscles is less powerful than that of muscles cut across.^
In a word, in order to explain the functional current of unin-
jured muscle, it was found necessary to assume that the ex-
tremities of a muscular fibre are less concerned in excitation
than the middle.

While du Bois-Reymond was thus confining the limited par-

ticipation in excitation to the extremities of the fibre, or, in

other words, was locating the origin of the functional current in

' J Bernstein, " Monatsber. d. Berliner Acad." 18671 p. 72; "Arch. f. d.

ges. Physiol." i. p. 173, 186S ;
" Untersuchungen ii. den Erregungsvorgang,

&c.," Heidelberg, 1871.
= " Untersuchugen," Heft iii. p. 61, 1868 ;

" Arch. f. d. ges. Physiol." xvj.
p. 193, 1877.

3 l>u Bois-Reymond, "Arch. f. Anat. u. Physiol.," 1873, p. 54S.

the end of the fibre, it occurred to me that the excitatory wave
in its course over a muscular fibre might diminish in intensity ;

^

whence it would follow, according to what was said in the fore-
going section, that in tetanus an electrode placed near the
stimulated point would have a lower potential or be electrically
negative, to an electrode more remote. The direction of the
diminutional or decremental current so obtained would agree
both with observed facts and du Bois-Reymond's theory ; but
its force, instead of residing in the end of the fibre, is equally
distributed over the whole course of the excitatory wave.

The Diminution in Intensity of the Excitatory Wave in Excised
Muscles

Shortly after I had expressed my belief that the excitatory
wave would be found to diminish in intensity in its passage
down the muscle, Bem.stein actually observed that it was so.*
But du Bois-Reymond surmised that the phenomenon might be
the result of the abnormal conditions of the experiment, and
ought, in fact, to be attributed to the moribund state of the
excised muscle ; and in support of his surmise he stated that
perfectly fresh muscle, on direct stimulation, exhibits no decre-
mental functional current between any two points of its sub-
stance.3 He persisted, therefore, in assigning the origin of the
functional current to the parelectronomic layer. Moreover, he
expressed a doubt whether, on stimulating a muscle through its

nerve, excitation is propagated along the muscle in the form of
undulations.

Meanwhile, in my own experiments I invariably detected the
decrement of excitatory wave in excised muscles, a decrement,
it need hardly be observed, which increased with the degree of
exhaustion of the muscle.* Further, I hit upon the following
proof that the force of the functional currents is evenly dis-

tributed over the whole fibre. If, while a muscle is being
tetanised at one end, the points of application of the galvano-
meter electrodes be shifted in relation to one another and to the
seat of stimulation, a functional current will invariably be dis-

covered proceeding away from the stimulus ; and the force ol
the current will be found to depend solely upon the interval
between the galvanometer poles, irrespective of their position in
relation to the end of the muscle.^ The same observations may
be made on a muscle which is tetanised through its nerve.® A
functional current may always be abducted from the muscle, the
force of which is exclusively determined by the respective dis-

tances of the abducting electrodes from the " nervous equator " ''

of the muscle.
'J he above experiments prove that excitation, even on nervous

stimulation, proceeds in the form .of a wave ; that in excised
muscles it always suffers a decrement ; that the tetanic functional
current is decremental in its nature ; and tiat its origin is not
restricted to the ends of the muscular fibres, but is distributed
over the whole course of the excitatory wave.

The Phasic Functional Current developed on Stimulation
through Nerve

The first examination of the phasic functional current of a
muscle which is excited through its nerve was made by S. Mayer,
under the supervision of Prof. Bernstein ; ^ in their researches
the gastrocnemii of frogs were used. They made out that stimu-
lation was followed by the development of two currents in suc-

cession, of which the first to appear was a descending current
and the second an ascending current. If the gastrocnemius had
been previously injured at its lower end, the second, or ascend-
ing, current was less pronounced.

These results were subsequently established by some experi-

ments of du Bois-Reymond,^ as veil as by others which I made
with a special non-repeating apparatus adapted to single stimuli.^**

Du Bois-Reymond explained the phasic current as due to the
asynchronism of the two forces concurring to produce the

' " Untersuchungen," Heft iii., p. 60, 1868.
^ Bernstein, "Untersuchungen, &c.," p. 64, 1871.
3 Du Bois-Reymond, "Arch. f. Anat. u. Physiol.," p. 369, 1876.
4 "Arch. f. d. ges. Physiol.," xvi. p. 194, 1877.
5 Jbid., p. 217. 6 Ibid., p. 229.
^ Each constituent fibre of a muscle receives the mctorial end-organ of a

nerve-fibre. The motorial end organs of all the fibres are not absolutely in
the same plane; and by the term "nervous equator" I h.-ive designated
their w/fa« ^fz»<?/ in a given muscle. The " nervous equator " is that equa-
torial section of a muscle in relation to which the distances of the various
motorial plates, when algebraically summed, amount to nothing. See
"Arch. f. d. ges. Physiol.," xvi. pp. 234, 414, 1878.

8 S. Mayer, "Arch. f. Anat u. Physiol.," 1S68, p. 655.
9 Du Bois-Reymond, " Arch. f. Anat. u. Physiol.," 1873, p. 584.
'° " Arch. f. d. ges. Physiol.," xv. p. 235, 1877.
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functional current. These forces were assumed to be locatetl in

the two extremities of the muscular fibres and to be directed

each to the correspondent end of the fibre, on which account they
v.ould of necessity overlap. The descending functional cturent

belonging to the lower end was supposed to arise more quickly
and' to disappear earlier than the ascending current of the upper
end ; and hence the appearance of phases. Inasmuch as injury

to one of the ends of a muscle (or in other word?, removal of
the parelectronomic layer), according to Du Bois-Reymond,
intensifies the functional current proper to that end, it is clear

that, when the inferior extremity is injured, the lower (descend-
ing) functional current obscures the upper.

^

My own explanation * is essentially different from du Bois-

Rejrmond's. According to my views tiie muscle must exhibit a de-
scending current when the excitatory wave is at the upper end of
the muscle, and an ascending current when at the lower end.
Hence it is not the first, but the second phase, which is proper
to the lower end of the muscle. The former, as I have shown,
pertains to the moment when the excitatory wave is in the
neighbourhood of the upper electrode—a condition most ad\-an-

tageously secured, owing to the peculiar structiu-e of the gastro-

cnemius, by placing the electrode so as to abduct a current from
the mid point of the fibres rather than from their upper end.

According to this theory it is clear that the descending phase
must precede the ascending : for every excitatory wave b started

at the middle point of the muscular fibre where the ner>-e enters,

and only reaches the ends of the fibres at a later period. If,

however, the lower end of the fibre have suffered injury, the ex-

citatory wave running towards the injured part will be powerless
to cause a current, owing to the constant negative potential of
the injured end, and hence the second, ascending pha!se comes to

nothing.

The fitness of this explanation was placed beyond doubt by
experiments on the phasic fanctional current of regularly-con-
structed muscles.^ In such mnscles^there invariably appeared
in each half first an atterminal and then an abterminal phase

"V"
"F"

Fig. 6.

(Fig. 6). The atterminal phases in both halves (I in Fig. 6)
coincide in time, arising, as they both do, in the mid-point of
the fibre at the starting of the excitatory wave ; in other words,
the middle point of the fibre becomes negative in comparison
with either end.

In like manner the abterminal phases of b^th halves coincide

(2 in Fig. 6), being produced by the arrival of the excitatory
waves at the extremities of the fibre : in other words, either end
of the fibre becomes negative in comparison with the mid-point.

In this manner the wave-like propagation of the excitatory
condition in muscle was established for the case of muscle
stimulated through ners'es, and, at the same time, another proof
was afforded that the force of the functional current does not
exclusively reside in the ends of the fibres.

Furthermore, it was directly shown in these experiments that
the excitatory-wave in excised muscles, while traversing the
fibres, experience^ 1 liiminution; for the second, abterminal
phase was invariaL;-.- much weaker than the atterminal, as is

indicated in Fig. 6 by the length of the arrows and the height
of the representative cur\'e, and it invariably further diminished
in the course of an experiment.

The Functional X^urrent in wholly Uninjured Muscle in Man
In the case of man the currents of normal resting muscle

were secured ft-oni investigation by the obstacle of the' skin.
But Du Bois-Reymond found, during the violent voluntary con-
traction of the muscles of an arm or a leg, that the limb ex-

hibited an ascending current. This he took to be the algebra-
ical sum of the tetanic functional currents of all the muscles
exerted, although such an explanation only became very probable
by the exclusion of certain other experiments designed to eluci-

date the matter.^ But the current could never be demonstrated
under the most favourable conditions of abduction, viz., by the
application of the galvanometer wires to indiNadual groups of
muscles,*

The question whether the diminution of the excitatory wave
only occurs in excised muscles as a result of death changes,
could, of course, only be settled by experiments on living

human beings. And since the manifold disturbances inseparable
from the method of experiment rendered the tetanic functional
current almost useless for this investigation, I undertook to

examine the phasic current in the muscles of the fore-arm.' I

found that the same relationship held for the muscles of man a.

had before been shown to exist in the case of the frog. The
first phase is an atterminal current in which the region of the

nerv'ous equator—about 10 cm. below the elbow—becomes nega-
tive in comparison with the two ends ; the second phase is

abterminal, i.e., the ends of the muscles become negative in

comparison with the equator (Fig. 7). But in the perfectly

* Du Bois-Reymond, loc. cit., 1873-76.
• " Arch. f. d. ges. PhysioL," rvL p. 236. 3 Ibid., p. 239.

Fig. 7.

normal muscles of man the second phase was not weaka* than
the first—a relation which was constant in the excised muscles of

the frog. And hence we may conclude that in absolutely normal
muscles the excitatory wave does not diminish in intensity.

These experiments, which constitute the first regular examination
of muscular action in living man, further taught approximately
the rate of propagation of the excitatory wave in human muscles,

viz., from 10 to 13 metres yer second.

The Absence of the Functional Current when none of the above
Conditions ofElectrical Inequality exist in Muscle

If an uninjured, currentless muscle be thrown into the active

condition by a stimulus affecting its whole mass at once, it never

exhibits any functional current,* whether the stimulus be single

or tetanic. The explanation of this is ob\-ious. In such a

totally excited muscle the whole substance passes at the same
moment into the same degree of excitation ; and, hence, is

nowhere the opportunity given for the contact of excited with
non-excited or imperfectly excited tissue.

If, on the other hand, the muscle possesses an artificial trans-

verse section with the associated boundary current, then indeed

a levelling or equalising functional current arises on total exci-

tation and diminishes the ourent of injury.'

When muscles are tetanised through their nerves, fimctional

currents only appear where the excitatory wave has not the same
intensity throughout the tetanised mass. Hence in man, whose
muscles when under absolutely normal conditions exhibit no
diminution or decrement of wave, it is impossible to demonstrate
a tetanic functional current. I have, indeed, when using very
powerful and fatiguing stimulation, now and then succeeded in

getting indications of such a decremental functional current, but
from some cause or other, we cannot depend upon this experi-

ment to lead to a constant result, perhaps for the reason that the

conductivity of human muscles is but slightly hampered by fatigfue,

or possibly because the collateral effects of stimulation mar the

experiment.® I may be allowed to remark here that certain

experiments now in course of publication show very clearly that

stimulation of human muscles causes a secretory cutaneous

current directed from without inwards. This current is the true

' Du Bois-Reymond, " Untersuchuugen," iL, Abth. 2, p. 267.
' "Arch. f. d. ges. Physiol.," xvi., p. 257, 1S77.

3 Ibid., xvi., p. 410, 1873.
4 " Arch. f. d. ges. Physiol.," xvi., p. 203, 1877. . ,

5 Ibid., XV., p. 238; xvi., p. 203, et seq., 1S77.
6 Ibid., ztL, p. 416, 1878.
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cause of the negative potential exhibited by the voluntarily con-
tracted muscles of one limb when compared with the opposite
but unexerted limb, and is therefore the ciurent which du Bois-
Raymond took for the muscular functional current of man,^

B.

—

Nerves

T/ie Functional Current ofNerves retnotefroin all Tratisverse

Sections

In the nerves of the frog, according to Helmholtz, excitatory
waves are propagated at the rate of twenty-eight metres per second.
Hence, if the two ends of a galvanometer circuit were laid upon two
points of a nerve a functional current should be manifest on stimu-
lation of the nerve, and should consist of two phases according as
the excitatory wave was passing one or the other of the electrodes.
Nevertheless the functional cinrent of nerves, owing doubtless
to its exceedingly fleeting character, has hitherto escaped detec-
tion.' Since the excitatory wave of nerves does not diminish in its

course, it is to be expected that the two phases of the nervous
functional current will be equal ; and hence also it is that in
tetanic stimulation, where we have to do with the algebraical
sum of these two equal and opposite phases, we obtain no func-
tional current whatever in uninjured nerves.

The Functional Current ofNetves at a Transverse Section

The functional current of nerves bounded by an artificial trans-
verse section was discovered by du Bois-Reymond; itisanequal-
isingcurrent, and consists, therefore, in adiminution oftheconstant
demarcation current. Du Bois-Reymond onlyfound this current in
nerves tetanically stimulated, but Bernstein, by means of his appa-

'

ratus already referred to, succeeded in demonstrating its presence
in the case of single excitatory waves. ^ If the poles of the galva-
nometer circuit are applied, one to the artificial cross- section,
and the other to a point in the longitudinal surface, the diminu-
tion of the demarcation current occurs in the instant that the
excitatory wave passes the latter, or longitudinal pole. By
altering the position of this pole, the progress and the course in
time of the excitatory wave may be examined. The rate of
progression so deduced was found to agree with that determined
in other experiments by varying the distance between the point
of the nerve at which a stimulus was applied and the fixed
point at which the result of stimulation was manifested,
viz., the dependent muscle, or the pole applied to an artificial

cross-section. And this similarity of re.-ult established the
identity of the process occurring during excitation, and the wave
of negative deflection.* The way in which the wave comports
itself on approaching the artificial cross-section will be explained
below.

The Functional Current oj Polarised Nerves : the Polarisational
Increment ofExcitation

In 1866 Bernstein found ^ that the electrotonic currents of
nerve, on stimulation of the nerve, suffer diminution like the
demarcation-currents. As a disciple of the molecular theory he
explained this phenomenon in the following way : Since the
electrotonic currents depend upon an altei-ed arrangement of the
molecules, and since the force of each molecule diminishes on
stimulation of the nerve, therefore the electrotonic currents
must also be lessened during excitation. And so the new phe-
nomenon seemed to be completely covered by the molecular
theory. In my view, however, the electrotonic currents are
merely offsets diverted from the main polarising current owing
to the internal polarisation of the nerve itself. Since these
offsets could not be supposed to be modified during excitation, I
concluded that every apparent diminution depended upon a
functional current which arises owing to the polarised condition
of the nerve, and which is opposite to the polarising current in
direction. I assumed, as the cause of this functional current,
that the excitatory wave failed of maintaining its magnitude
while passing through the polarised portions of nerve ; it in-
creased as it reached more positively or less negatively polarised
areas, and diminished under the opposite conditions. This is

called the doctrine of the "polarisational increment of excita-

' These experiments have been recently published ; cf. Hermann and
Zuchsinger, " Arch. f. d. ges. Physiol.," xvii. p. 310, 1878.

* I have succeeded in detecting these currents by extending the rate of
propagation in the nerve by cold ; and by using a bundle offour or six nerves
together. Cf. " Arch. f. d. ges. Physiol," xviii., p. 574, 1878.

^ J. Bernstein, loc. cit.

< The new experiments referred to in the last note confirm this indirect
conclusion in a more direct manner.

5 J. Bernstein, "Arch. f. Anat. u. Physiol." p. 596, 1S66.

tion,"^ and it is clearly competent to explain Bernstein's
observations.

If this assumption be reasonable, the excitatory condition
travelling along the nerve should be most intense at the anode
of the polarising current, and least intense at the cathode ; and
hence there should be present in the intrapolar region a
powerful functional current of like-direction with the polarising
current and reinforcing it. Such an intrapolar current I did, in
fact, discover to be constantly present ; ^ though afterwards it

appeared that a similar observation had previouisly been made by
Griinhagen, by whom, however, the current was otherwise ex-
plained as the effect of a diminished resistance in the nerve
during excitation, leading to an increase in the polarising
current.3 Before I had any knowledge of this early observation
of Griinhagen, the probability of the explanation which he
assigned to it had been tested by me, and numerous indications
had been found that the intrapolar increase of current was
indeed an electromotive phenomenon and not due to a diminished
resistance.* But later I was enabled to settle the question in
the most direct manner, by the discovery that the transverse
rpsistance of nerves is not diminished during excitation—excita-
tion having in general no manner of influence upon the resistance
offered by the nerve.*

Further Physiological Support of the Doctrine of Polarisational
Incranent

In order to grasp the doctrine of polarisational increment, let

us regard the axis ti n' in Fig. 5 as representing a nerve, the
conditions of polarisation of which are indicated by the vertical
ordinates, positive polarisation being exceptionally represented
by descending lines, and negative by ascending lines. With these
ordinates we can trace out the polarisation curve, nKiAn'
(already spoken of in describing Fig. 5, which see), the lowest
point of which corresponds to the anode, and the highest to
the cathode. Let us now suppose a ball, e, devoid of fric-

tion, and travelling through space A^ith a certain horizontal
initial velocity, to be set rolling along this curve. The vis
viva of the ball will then represent the magnitude of excita-
tion. It is at once evident that the initial velocity is increased
in the part of the curve below the line nn, i.e., in the
anelectrotonic region, but is diminished in the upper portions
of the curve, i.e., in the catelectrotonic region. If the initial

velocity is too small, the ball will not be able to reach the
summit of the catelectrotonic portion of the curve, or, in other
words, the excitation becomes dissipated in the corresponding
region of nerve, and never succeeds in passing the cathode.
Moreover, if the ball, with a certain initial velocity, were to be
set going at some point of the inferior (anelectrotonic) portion
of the curve, it would reach the outlying parts beyond the
polarised region with a diminished velocity ; while, if it were
set going upon a part of the curve (catelectrotonic) superior to

the line n n', it would reach the outlying parts with an increased
velocity.

All these deductions from the doctrine under discussion have
been verified, in part by already established facts and in part
by recent observations. The experiments by Eckhard and
Pfliiger have shown that a certain stimulus applied to a nerve
produces a greater effect in the catelectrotonic region than in

the anelectrotonic. And it is cleai- that these phenomena are as
intelligible under my theory as under the as.sumption usually
made to explain them, viz., that the irritability of the nerve itself

is diminished during anelectrotonus and increased during cate-

lectrotonus.^

Moreover, certain facts are known which seem to imply
that, with a sufficient degree of polarisation, or with a suffi-

ciently slight stimulus, the excitatory wave becomes blocked
at the cathode.'' If to this we add that excitation does
not indefinitely increase with the stimulus, but soon reaches a
maximum, we may further conclude that, under certain condi-

tions, a diminution of excitation must take place even during the
passage of the wave through the anodic area.^

In the last place it is to be noticed, that the artificial section

of a nerve induces a negative polarisation or catelectrotonus of

' "Arch. f. d. ges. Physiol.," vi., p. 359, 1872; vii., p. 323, 1873.
^ Ibid., vi., p. 560, 1872; vii., p. 355, 1873; x., p. 215, 1875.
3 Grunhagen, " Zeitsch. f. rat. Med." (3), xx.wi., p 132, 1869.
4 "Arch. f. d. ges. Physiol.," x., p. 215, 1875.
5 Ibid., xii., p. 151, 1875.
6 Ibid., vii., pp. 325, 497, 1873.

7 Ibid., vii., p. 354, 1873; ^'1 P- 226, 1875.
2 Ibid., vii., p. 361, 1873.
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the fibres in the neighbourhood of the section, owing to the
extension of the demarcation-current along the ner\'e.^

By this electrofonic extension we can explain— or for the most
part explain—the so-called "weak currents" of the longitudinal
section.- A stimulus applied to the ner^•e near the line of sec-

FiG. 8.

tion, according to the law of polarisational increment, should
have a greater eflFect than when applied to points more remote,
3 nd this experiment shows to be the case. Finally, an excitatory
wave travelling along the ner\'e towards the cut end of it must,
according to the same law, gradually diminish before it disap-
pears entirely in the area of section itself.

V. Concluding Remarks
The whole of the electrical phenomena of muscle and nerve,

therefore, may be readily deduced from a few very simple pro-
positions. Irritable protoplasm responds both to destructive
and to exciting influences by an electromotive sign. The
altered substance takes on a negative potential with respect to
the unaltered. This, together with Ac doctrines of internal
transverse polarisation and of the polarisational increment of
excitation, appears fully competent to explain all the facts hitherto
observed.

That these fundamental doctrines have the closest reference to
the whole life of irritable tissues no one will be disposed to
doubt. Yet much examination will be needed to disclose the
exact nature of the interdependence.
Although it must now be confessed that the theories which

were based upon facts di-covered more than tliirty years ago,
have failed to withstand the criticism of a wider experience, the
domain of animal electricity has not lost, but rather gained in
interest. And the services of the man who not only discovered
this region of phy.-iology, but created the means of conquering
it, and who made himself master of its most important funda-
mental features, are in no danger of becoming dimmed in our
estimation by the theoretical changes we have been compelled to
accept.

BAROMETRIC PRESSURE
TN a work of great importance,' recently published by Prof.

Bert, on the physiological effects of barometrical pressmre,
the author sums up the conclusions to be drawn from his re-
searches as follows :

—

A. The diminution of barometric pressure acts on living
beings only by diminishing the tension of the oxygen in the air
which they breathe, in the blood which animates their tissues
(attoxytunne of M, Jourdanet), and by thus exposing them to
the dangers of asphyxia.

B. The increase of barometric pressure acts only by in-
creasing the tension of the oxygen in the air and the blood. Up
to about three atmospheres this increase of tension gives rise to
intra-organic oxidations a little more active. Beyond five

' " ^'=^1 f- d- ges. Physiol.," vii., p. 363, 1873. This poIarisaticD, of
course, ftiU occurs even when the demarcation-current is net abducted, or
when the abducted portion is counterbalanced by an opposite current. In the
latter case, according to Bosscha's law, the nerve behaves just as if no
abducting circuit were applied to it. " Arch, f . d. ges. Physiol. " is p. 20
1874 ; X., p. 237, 1873.

• '
r y,

* In Fig. 8 the core of the ner\e-fibre is obliquely shaded. Even in the
absence of polarisation of the core the boundary current would become dis-
tributed after the manner shown in the figure, and would pass into the
galvanometer cu-cu;ts g and g' as the so-called weak longitudinal and trans-
verse currents of du Bois-Reymcnd. But, with polarisation, the extension
along the core is very much greater than without it, and at the same time the
polarisational curve //' is produced.

' ',',La Pression Barometrique ; Recherches de Phvsiologie Experimen-
tale. Par Paul Bert, Professor a la Faculty des' Sciences de Paris.
(Pans : G. Masson. 1878.)

atmospheres the oxidations diminish in intensity, probably change
in their nature, and, when the pressure rises sufficiently, are
completely arrested. It follows that all living beings, aerial or
aquatic, animal or v^etable, complex or mono-cellular—that
all the anatomical elements, isolated (blood-globules, &c.) or
grouped in tissues, perish more or less rapidly in air sufficiently

compressed. This rule appears only to suffer exception for the
reproductive corpuscles of some microscopic beings. For the
higher animals death is preceded by tonic and clonic con\-ulsions
of extreme violence. Among vertebrates the rapid accidents
due to the too great tension of oxygen only commence to mani-
fest themselves at the moment when the haemoglobin, being
saturated with oxygen, that gas enters into the state of simple
dissolution in contact with the tissues.

C. Diastases, poisons, and true virus resist the action of
oxygen at high tension.

D. The inconvenient effects of diminution of pressure may
be efficaciously combatted by the respiration of an air sufficiently

rich in oxygen to maintain the tension of that gas at its normal
value (20*9) . Those of the increase of pressure may be com-
batted by employing air sufficiently poor in oxj-gen to arrive at
the same result.

E. Generally the favourable or noxious gases (oxygen, car-
bonic acid, &c.) act only on living beings in accordance with
the tension which they possess in the surrounding atmosphere, a
tension which is measured by multiplying their centesimal pro-
portion by the barometric pressure ; the increase of one of the
factors may be compensated by the diminution of the other.

F. When animals possess reservoirs of air either completely
closed (swimming bladder of acanthopterygians, &c.) or in
communication with the air during decompression alone (swim-
ming vessel of the Cyprini, intestines of aerial vertebrates, &c),
or in communication with the air during both compression and
decompression, but by very small orifices (lungs of aerial ver-
tebrates, &c.), the diminution or increase of pressure may have
physico-mechanical effects.

G. Sudden decompression from several atmospheres has only
the effect (except for some cases comprised under conclusion F)
of allowing to return to the free state the nitrogen which was,
under favour of pressure, dissolved in the blood and the tissues.

H. The beings actually existing in a wild state on the surface
of the globe are accommodated to the degree of oxygenated
tension under which they live ; all diminution, all increase,
appears to be unfavourable to them when they are in a state of
health. Therapeutics might make something out of these modi-
fications in various patho^ical conditions.

I. Barometric pressure and the proportion per cent, of oxygen
have not always been the same on our globe. The tension of
that gas has apparently been, and will without doubt continue
to go on, diminishing. There is here a factor which v e have
not yet taken into account in biogenetic speculations. The
power of reaction against these varioiis modifications leads to
the supposition that microscopic beings must have appeared first,

and that they will be extinguished by the insufficient tension of
oxygen.

K. It is inaccurate to teach, as is ordinarily done, that vege-
tables must have appeared in the earth before animak, in order
to purify the air of the great quantity of COg which it contained.
In fact, germination, even that of mildew, does not tal e place in
air sufficiently charged with CO2 to be fatal to warm-blooded
animals. It is quite as inaccurate, as I have observed long ago,
to explain the anteriority of reptiles with warm-blooded animals
by the impurity of the air tainted with too much CO., ; reptiles,

in fact, are more injtu-ed by this gas than birds, and still more so
than mammals.

SCIENTIFIC SERIALS
The Siizungsberichte of the Vienna Imperial Academy of

Sciences (Natural History Section, voL Ixxvi. parts 1-5, and vol.

Ixxvii. parts 1-4) contain the following more important papers :

—

Addenda to our knowledge of annelids, by Dr. Aug. v. Mojsiso-

vics.—On the orthoptera of the Senegal River, by Dr. H. Kraus.
—On the fauna of the Cypris slates of the Eger tertiary strata,

by O. Novak.—On the natmral history of glinmier, by G.
Tschermak.—Researches on cystolithes and some similar forma-
tions in the vegetable kingdom, by K. Richter.—On the genesis

of salt deposits, particularly of those in western North America,
by F. Po'sepny.—On the fresh-water fish of South-Eastern
Brazil, by Dr. F. Steindachner.—On the "Salse di Sassuolo "
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and the " Argille scagliose," by Theodor Fuchs.—On the flora

of the countries round the Mediterranean and their dependence

from the soils, by the same.—On the fossil flora of Parschlugf, in

Styria, by Dr. C. von Ettingshausen.—On the development of the
|

embryo oiAsplenium shepherdi, Spr., by F. Vouk.—On the internal
'

cells in the antheridium cell of the pollen grain of certain coniferie,

by A. Tomaschek.—On the origin of aptychus-limestone, by Th.
|

Fuchs.—On the light line in the prism cells of seed scales, by
Dr. R. Junowics.—On the encircled specks in the wood of trees, !

by Dr. J. Kreuz.—On the firmness and elasticity of vegetable
|

tissues and organs, by Th. Weinzierl.—On the resinous ducts of
j

certain coniferae, by Dr. Kreuz.—On the development of the

pollen of Colchicum autumnale, L., by A. Tomaschek.—On
some accessory appendages to the skull of Leporidae, by Dr. A. !

von Mojsisovics,—On cork and cork tissues, by Dr. F. von
j

Hohnel.—Histo-chemical researches on xyllophiline and coni-

ferine, by the same.—On the phanerogamic flora of the Sand-
wich Islands, by Dr. H. W. Reichardt.—On the protoplasm of

the pea, by Dr. Ed. Tangl.—On the undulating nutation of the

internodes of the stems of plants, by J. Wiesner.—On the be-

haviour of Phloroglucine and of some similar substances towards

the woody cell membrane, by the same.—On the degeneration

in the leaf-shoots of some Amygdalere, caused by species 'of

Exoascus, by E. Rathay.—Researches on Tunicata, by C.

Heller.—On some new genera and species of Neuroptera, by
Dr. F. Brauer.—On the originals to Ign. von Bom's Testaceis

Musei Csesarei Vindobonensis, found in the Imperial Zoological

Museum, by the same.—On the embr>'ology of ferns, by H.
Leitgeb.—Geological researches in the western part of the

Balkan and the surrounding districts, by Franz Toula.—On some
peculiar apertures in the corolla leaves of Franciscea macrantha,

Pohl, by M. Waldner.—On the basaltic lava of the Eifel

Mountains, by E. Hussak.—On the origin of holes and inden-

tures in the leaf of Philodendron pertustim, Schott, by F.

Schwarz.—Ichthyological researches, by Dr. F. Steindachner.

—

On the subterranean water- courses and basins, as well as on the

clearness and transparency of certain lakes, and on the formation

of lakes generally, by Dr. A. Boue,

Sitzungsberichte der physikalisch-medicinischen Societdt zu

Erlangen (part 10, November, 1877—August, 1878) contain the

following more interesting papers :—On the fertilisation and

division of the ovum of toxopneustes, by Dr. E. Selenka.—On the

history ofdevelopment of Jacobson's organ, by Dr. R. Fleischer.—

On the theory of absorption and fluorescence, by E. Lommel.—On
the physiological action of nitrobenzole and of aniline, by W.
Filehne.—On the so-caUed soor-fungus and its identity with

Mycodcrma vini, by M. Reess.—On the changeability of the

angles of crystals, by Dr. Fr. Pfaff.—On the theory of normal

and abnormal dispersion, by E. Lommel.—Various mathematical

papers, by M. Noether and Prof. E. Liiroth.—rOn the modifica-

tion of sound phenomena in the human body, by F. Penzoldt.

—

On the theory of double refraction, by E. I.ommel.—On the

equations of the seventh degree, by F. Klein.—On some expe-

riments made with droscra, by Drs. C. Kellerman and E. von

Ramner.—On chelidonic and malic acids, by Dr. O. Liezen-

Biayer.—Thermophysiological investigations, by J. Rosenthal —
On the derivates of cymol and of toluylic acid, by E. von

Gerichten.—On the sexual organs of dibranchiate cephalopoda,

by Dr. J. Brock.—On two new fluorescent substances, by E.

Lommel.—On the influence of the changes in temperature and

pressure upon the doublerefraction of light, by Dr. E. Pfaff.

Jahrbtuh der k.k. geologischen Rdchsanstalt (vol. xxviii.

part 4, October—December, 1878) contains several highly in-

teresting treatises, viz. :—On Alpine phosphates, by J. Gamper.

—On the production of common salt from the Russian steppe

lakes, by Dr. C. O. Cech.—Observations on the Jurassic forma-

tion in the Carpathian cliffs, by Victor Uhlig.—On the artesian

well in the Stadtwiildchen near Budapest, by Wilhelm Zsig-

mondy.—On Emanuel Kaiser's views on the hercynian fauna,

and the limit between the Silurian and Devonian formations, by

Dr. E. Tietze.

Rede Istituto Lombardo di Scienze e Lettere. Rendiconti.

Vol. xii. fasc. iii. We note the following papers in this number :

—

New phenomena observed in treatment of wine and must, with

lime (continued), by Prof. Pollacci.—New physio -pathological

researches on pulmonary phthisis (continued), by Prof. Giovanni.

—Project of an electrical indicator of the level of water in a

flood, by Prof. Ferrini.—Amplitude of oscillations of the

declination-needle during 1877 and 1878, at the observatory of

Brera, in Milan, communicated by S. Schiaparelli. —Determi-
tion of the difference of longitude between Milan Observatory
and those of Padua, Monaco, and Vienna, by Prof. Celoria.

Fasc. iv.—First lines of introduction to the study of Italian

bacteria (continued), by S. Trevisan.—Composition of butters in
Lombardy, and analysis of butter in general, by Dr. Menozzi.
—New researches on the rot of vines, by Prof. Garovaglio.

—

Researches on polar systems, by Prof. Jung.—On provision
against trichina, by Prof. Bizzozero.

Fa>c. V.—A new process of microscopic art, by Prof. Golgi.

—

Fruitful copulation of a dog with a cat, by Prof. Lemoigne.

—

On the intestinal anguillula, by Prof. Cantoni.

Atti della R. Accademia del Lincei, February, 1879.—Necro-
logical memoir of Gastaldi, by S. Sella.—On the expression of
one of the limits in the correction of the elliptical co-ordinates

in the theory of planetary perturbations, by S. De Gasparis.

—

On the composition of rocks of the mines of Montecortini, by S.

Cossa.

Rivista Scientifico-Indusiriale, Nos. 4 and 5, 1879.—We
note in these numbers a memoir by Prof. Perotti, on governing
combination of the elements of gaseous mixtures.

No. 6.—On a baricentric property of the triangle, by Prof,

E. Cavalli.—On a new experiment on electrolysis with weak
electromotors, by Prof. A. Bartoli.—On the telephone and
microphone as musical instruments, by G. Mocenigo.—De-
scription of some new plants recently introduced into horti-

culture, by E. O. Fenzi. There plants are Gentiana algida,

Prinmla capitata, and P. stuartii, Nicotiana acutifolia and N.
suaveolens, Eremurus robustus.—On two new species of Myria-
poda, Polydesmus sicidus and Atractosoina nigrum, by Prof. F.

Fanzago.—On a new reagent for cobalt, by Mr. Tattersall.—On
poisonous colours, by the editor.

Archives des Sciences physiques it naturelles, March.—From
this part we notice the following papers of interest :—On the

influence of coloured light upon the development and growth
of animals, by Emile Yung.—On the effects of induction coil-

upon the nervous system, by M. Schiff.—On an acceleration of

the process of tanning by means of phosphoric acid, by E. Ador.

—On methyl-aniline and toluidine and the colouring-matters

derived from these compounds, by MM. Reverdin, Monnet, and
Nolting.—On alizarine blue, by M. Graebe.—The other papers

contained in the part have been noticed by us elsewhere.

SOCIETIES AND ACADEMIES
London

Mathematical Society, April 10.—C. VJ. Merrifield,

F.R.S., president, in the chair.—Mr. Donald McAlister was
elected a Member, and Messrs. A. J. C. Allen and E. Anthony

were proposed for election.—The following communications

were made :—Notes on quantics of alternate numbers, used as a

means for determining the invariants and covariants of quantics

in general, by the late Prof. Clifford, F.R.S. (communicated by

Dr. Spottiswoode, P.R.S.).—Note on geometrical maxima and

minima, Mr. J. Hammond.—On a class of fractions, Mr. R.

Tucker.

Linnean Society, April 3.—William Carruthers, F.R.S,,

vice-president, in the chair.—Mr. W. T. Th selton Dyer exhi-

bited the inflorescence of Gynerium saccharoides, grown at Ke\^•,

but which had died during the winter severe weather. Except-

ing through Mr. Spruce's researches on the An>azons, little is

known respecting this handsome plant, which differs from the

Pampas grass in habit, and is tropical like maize, &c.—Dr. H.

Trimen, in dealing with the subject of the myrrhs of commerce

and pharmacy, showed the unique Balsamodendron myrrha,

Nees. It was gathered by Hildebrandt in Somali Land, 1873,

and possesses but few leaves and a single fruit ; the traveller,

however, saw the myrrh exuding fsom the tree itself. The

original type specimens of B. myrrha, collected by Prof. Ehren-

be^ in Arabia, were also exhibited, and, according to Dr. Tri-

men, Hildebrandt's late statement of their identity with the fore-

going seems well founded. Ehrenberg's other myrrh plant, the-

B. Ehrenbergianum, Berg., with his notes attached, and the B.

Playfairii, Hook, fil., from Somali Land, with its gum called

"Hotai," and other examples of varieties of myrrh andbdellmm

were placed before the Society and commented on by Dr, Tri-

men. He specially adverted to the liberality of the authorities-
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of the Royal Berlin Herbarium and of the Hanbury Collection

for being enabled to study the rare valuable specimens laid

before the Fellows of the Linnean Society.—The account of a

remarkable peat flood in the Falkland Islands, by Mr, Arthur

Bailey, was communicated by Mr. W. T. Thiselton Dyer.

About midnight, November 29, 1878, it was discovered that a

black moving mass of peat, several feet high, was making its way
towards the settlement at the rate of between four and five miles

an hour. The next morning (30th) it was found that the town of

Stanley was cut in two, intercourse between its east and west ends

alone being possible by boats. Fortunately no lives were lost,

and by the energy and activity of the inhabitants in the forma-

tion of a trench, much injury and destruction were consider-

ably arrested.—The Secretary read in abstract some notes on
Moquilea, with a description of a new species by Mr. John
Miers. The author specially compares and marks the differences

between the genera Moquilea and Licania, they ha\-ing often

been confounded, and he afterwards points out the distinctive

characters constituting his new species, Moquilea orgattensis.

Chemical Society, April 3.—Mr. Warren De La Rue,

president, in the chair.—The following papers were read :—On
terpin and terpinol, by Dr. Tilden. The author has continued

his previous researches, and has succeeded in obtaining crystals

of terpin hydrate from essence of lemon ; the author considers

terpinol to have the constitution of an alcohol. Oil of lemon
cajeputol, oil of coriander, and citronella contain bodies closely

resembling terpinol.—On a gold nugget from South America,

by Mr, G. Attwood. These nuggets are found in alluvial soil in

Venezuela. Numerous gold-bearing quartz-veins are found in

tiie neighbouring hills. About one-half of the nuggets are

covered with a dark brown substance resembling a silicate of

iron. AVhen this is dissolved much finely divided gold separates,

and the nugget is partly covered with dull fine gold. The gold

obtained from the quartz is less pure than that of the nuggets.

The author concludes that gold nuggets gradually increase in

size owing to the accumulation of fresh particles of finely-preci-

pitated gold.—On lead tetrachloride, by Mr. W. W. Fisher.

The author has not isolated this compound, but has obtained it

in solution by dissolving lead dioxide in hydrochloric acid ; the

yellow solution thus formed precipitates brown hydrated peroxide

of lead when treated with solutions of alkalis, &c. The author

also suggests the use of chlorine or bromine in the presence of

sodium acetate as a means of quantitatively determining lead by
precipitation as a peroxide.—On the transformation of aurin into

trimethyl pararosanilin, by Messrs. Dale and Schorlemmer. This

is effected by the action of an aqueous solution of methylamine
at 125' on aurin.—On the solution of aluminium hydrate by
ammonia and a physical isomeride of alumina, by C, F. Cross.

By boiling the ammoniacal solution of aluminia hydrate a preci-

pitate is obtained, which on drying and ignition furnishes alumina
which is extremely hygroscopic, absorbing 35 per cent, of

water.—Researches on dyeing, Part ii. Note on the emission of

colouring matter, by Dr. Mills and Mr, Campbell. The experi-

ments were made with silk and a dilute solution of Nicholson's

blue. The authors affirm that a real and uniform dyeing effect

can always be obtained with silk and Nicholson's blue, the

heat and souring used by dyers being unadvisable. The authors

recommend the addition of common salt to the vat.

Geological Society, March 26.—Henry Clifton Sorby,
F.R.S., president, in the chair.—William Adamson Barron,
Gr^ory Dent, Julian John Levcrson, and Rear-Admiral Fran-
cisco Sangro Tremlett, R.N., were elected Fellows of the
Society.—The following communications were read :—Results
of a systematic survey (in 1878) of the directions and limits of
dispersion, mode of occurrence, and relation to drift-deposits of
the erratic blocks or boulders of the west of England and east

of Wales, including a revision of many years' previous observa-
tions, by D. Mackintosh, F.G.S. The author's researches lead
him to the following conclusions :—Boulders fi-om the North-
Criffel range and Lake-district can be traced from the Sohvay
Firth to near Bromsgrove (about 200 miles), and over an area in
greatest breadth (from near Macclesfield to Beaimiaris) of 90
miles, those from Criffel being particularly abundant near Wol-
Tcrhampton. Boulders from the Arenig occupy a triangular
area, limited by a line drawn northward from Chirk to the Dee
estuary, and to the south-east of that town are found as far as
Birmingham and Bromsgrove. The dispersion of the more
distant ^riffel boulders would require submergences of from 400
to 1,400 feet ; of the Lake-district a little deeper ; while the
distant dispersion of the Arenig boulders took place at sub-

mergences between 800 and 2,000 feet. The author describes

several of the more local drifts, and correlates the lower boulder-

clay of the north-west with the chalky boulder-clay of the east of

England. He considers floating ice, not land ice, to have been
the agent of dispersion.—On the glaciation of the Shetland
Isles, by B. N. Peach, F.G.S. , and John Home, F.G.S. After
an account of pre^^ous opinion on the subject, the authors pro-

ceeded to describe the different islands, re^dewing in succession

the physical features, geological structure, the direction of
glaciation, and the various superficial deposits. From an ex
amination of the numerous striated surfaces, as well as from the
distribution of boulder-clay and the dispersal of stones in that

deposit, they inferred that duiing the period of extreme cold
Shetland must have been glaciated by the Scandinavian Mer de
Glace, crossing the islands from the North Sea towards the

Atlantic. The authors described the order of succession in the

Old Red Sandstone formation in Shetland, and referred to the

discovery of an abundant series of plant-remains in rocks which
have hitherto been regarded as forming part of the series of

ancient crystalline rocks. The plant-remains are identical with
those found in the Old Red Sandstone rocks in Caithness, Ork-
ney, and Shetland, from which it was inferred that the quartz-

ites and shales in w hich the fossils are imbedded must be classed

with this formation. The authors also described the great series

of contemporaneous and intrusive igneous rocks of Old Red
Sandstone age, adducing evidence in proof of the great denuda-
tion which has taken place in the members of this formation in

Shetland.—On the southerly extension of the Hessle boulder-

clay in Lincolnshire, by A. J. Jukes-Browne, B.A., F.G.S.

Manchester

Literary and Philosophical Society, January 8.—Charles
Bailey, F.L.S., in the chair.—Mr. Thomas Rogers read a paper
on, and exhibited many specimens of, ballast plants collected at

Cardiff in September, 1878.
February 25.—E. W. Binney, F.R.S,, in the chair.—On the

mean temperatures of the winters of the last twenty-nine years,

by the Rev. Thomas Mackereth, F.R.A.S., &c.
March 4.—J. P. Joule, F.R.S.

, president, in the chair.—On
a modification of Bunsen's calorimeter, by Prof. Balfour Stewart,
LL.D., F.R.S.—The poisonous qualities of the yew, by William
E. A. Axon, M.R.S.L., F.S.S.
March 18.—J. P. Joule, F,R,S,, president, in the chair,—On

siliceous fossiUsation, part 2, by J. B. Hannay, F.R.S. E.,
F.C.S., Assistant Lecturer on Chemistry in the Owens College.

Edinburgh

Royal Society, March 17.—Prof. Kelland, president, in the
chair.—Sir William Thomson communicated a paper on vortex
motion, gravitational oscillations in rotating water. This paper
contained an investigation of oscillations under the influence of
gravity, of a mass of rotating liquid ; former communications
having been chiefly directed to the discovery of the vortex theory
of atoms. In Laplace's great work on the theory of the gravi-

tational oscillations of a mass of water spread over an approxi-
mately spherical body, he takes account of the fact that the
earth is rotating and of the effects produced thereby on the mo-
tions of the ocean, and how these motions are affected by the

great continents. Sir William Thomson finds that vortex mo-
tion due to the rotation of the earth affects the tides very con-

siderably, even in such comparatively small areas as those of the

English Channel and the North Sea. He shows that in a

limited basin without an apertiu-e, covering from, say, one to ten

degrees of latitude, any tidal phenomenon which there may be,

due to the gravitation attraction of the moon, is greatly affected

by the rotation of the earth, if the greatest period of free oscil-

lation of liquid in the basin is comparable with the period of

rotation of the earth. It is to this fact that the peculiar pheno-
menon of the tides in the English Channel is due. The peculiarity

is this, that for instance when it is high water at Dover, there is

low water at the other end of the channel, and simultaneously a

nodal line at St. Alban's Head, i.e., no rise or fall there; more-

over, there are currents across this nodal line towards the end of

the channel at which the tide is rising, i.e., water is flowing east

across this line when tide is rising at Dover, and west when it is

rising at the other extremity. This phenomenon holds true only

for ten or twenty miles on the English side of the Channel. On
the French side there is nothing of this kind but a gradual

transition of the time of high tide along the coast. On the

English coast, within a comparatively short distance, not. more
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than thirty miles, on either side of the nodal line referred to,

there will be high tide on the east simultaneously with low tide

on the west. He explains this by showing that in a canal of

uniform breadth and depth, along which a wave is travelling,

the effect of the rotation of the earth is to make the wave cling

to the right hand side in whichever direction the wave is tra-

velling. This manifests itself by the crest of the wave not being
of equal amplitude all across the canal, but falling off from the
right side down to nothing on the other side if the breadth of
the canal is great enough. Where y is the distance of a point

from the ri^ht bank and x the distance along the bank, the ex-

pression for the height of the crest is ^ ~ "^^ sin (/) x - q t). In
a canal which has non-parallel sides, i.e., in which the sides

converge, the effect is more marked. This is true of the English
Channel or of any other where the time of an oscillation running
across from one side to the other and back, is comparable with
the period of rotation of the earth. He has worked out the

problem in the case of the canal mentioned above, and also for

forced and free oscillations in a circular basin.—The next paper
was one by Dr. Joseph Coats, Dr. Wm. Ramsay, and Prof.

McKendrick, on the action of ansesthetics on the blood pressure.

The question they originally wished to solve was whether, in

cases where the use of chloroform destroyed life, the result is

due to its effect on the respiration or to the action on the heart.

They found that at first sight it affected the respiration, but by
keeping up artificial respiration they found that it also had an
action upon the heart. They experimented both on rabbits and
on dogs with the following results :—Chloroform and ethydene
chloride reduce the blood pressure, while ether has no appreci-

able effect. Chloroform reduces the blood pressure much more
and much more rapidly than ethydene. It has also an apparently
capricious effect on the heart's action, the blood pressure being
reduced to nothing and pulsation being very rapid. Sometimes
the heart's action was affected as much as a minute or more after

the chloroform had ceased to be administered and after the blood
pressure had recovered nearly its normal state. The effect of
ethydene was to reduce gradually the blood pressure. Chloro-
form causes death in dogs primarily by paralysing either the
heart's action or the respiration according to the individual's

peculiarities. The respiration generally stops before the heart's

action ceases. They found that artificial respiration was very
effective in restoring animals in danger of dying from the effects

of chloroform. Ethydene never produces absolute cessation

either of the heart's action or of respiration. The results ob-
tained confirm and amplify those of the Committee of the Royal
Medical Chirurgical Society of 1864.—Prof. McKendrick showed
some experiments by Mr. Aitken on the physiological action of

rotating disks on the retina.—Mr. Thomas Muir gave some
;

general theorems on determinants, viz., an expression for the '.

product of a determinant by one of -its minors ; a theorem for

the reduction of the order of a determinant, another for [the

multiplication of a determinant by an expression of a number of

terms equal to the order of the determinant. He laid on the

table a note on alterants.

Paris

Academy of Sciences, April 7.—^M. Daubree in the chair.

—The following papers were read :—On the iodides of stann-

propyls, by M. Cahour-;.—On complementary pirouettes, by M.
Chevreul. A disk having one half painted with colour a, and
the other half white, and being rotated not more than 160 times

a minute, nor less than 60, the co.nplementary c oi a appears on
the white half.—Consequences of experiments made to imitate

terrestrial fractures, with regard to various characters of exterior

forms of the ground, by M. Daubree. He points out several

examples of the influence of diaclases and paraclases in deter-

mining the form of land, their directive influence on erosion, &c.
—M. de Lesseps presented a brochure of the International African
Association, containing a recent lecture by him, and a catalogue

of African products at the recent exhibition.—The following

elections were made :—M. Alphoase Milne Edwards, member in

anatomy and zoology, in place of the late M. Gervais ; M.
Abich, Correspondent in Mineralogy, in place of M. Damour,
elected Free Academician; Mr. Lawes, correspondent in rural

economy, in place of the late Marquis deVibraye.—Analysis of the

physiological action of sulphates of magnesia and soda, by M.
Moreau. This describes an experiment wherein, some time after

ingestion of magnesian sulphate into the intestine, he introduced
j

yellow cyanide of potassium as a test of absorption. The urine
j

afterwards showed no trace of cyanide. The sulphate causes ,

afflux of liquid in the intestinal cavity j so that this occurred in
\

the present case without manifest absorption.—On the summa-
tion of a particular species of series, by M. Andre. On dis-
placements produced in the interior of an elastic ground by

\

normal pressure exercised at a point of its surface, by M.
j

Boussinesq.—Heat-centre produced by molecular shocks, by
' Mr. Crookes.—Reply to M. Flammarion's note on the declina-
tion of the magnetic needle, by M. Marie-Davy. The reason of
the alleged different action of the needle at Paris he finds in the

:
dissimilarity of the methods employed in calculation of the

I

averages grouped in M. Flammarion's tables.—On the gravivolu-

I

meter, by M
.
Houzeau. In this instrument liquid is forced up

out of a vessel into a siphon by blowing through a caoutchouc
,

tube, which is then closed with a spring pincer ; on pressing the
;

latter, air enters, and the liquid comes from the siphon drop by
drop, with great regularity ; the numeration of the drops gives

\

precisely the weight of the liquid.—On determination of the
presence of fire-damp in the atmosphere of mines, by MM. Mallard
and Le Chatelier. They use a lit jet of hydrogen, which gives

j

a larger and more distinct blue aureola than the flame of a com-
I

mon safety-lamp in presence of fire-damp, and reveals the
! presence of even 0-25 per cent, of the latter gas. The flame,
i
within a cylinder of copper, is viewed through a lens closing a

' lateral orifice.—On some conditions of alcohohc fermentation,

I

by M. Richet. Oxygen renders more rapid lactic fermentation

j

of milk. Boiling, by coagulating an albuminoid matter origin-
ally soluble, diminishes by one-half the activity of the fermenta-
tion. Digestive juices which give soluble albumen and peptones
increase the rapidity of lactic fermentation.—On the amylaceous
and amyloid granules of the egg, by M. Dastre. He opposes
M, Dareste's affirmation of the presence of amyloid bodies in
eggs, maintaining that they are certainly not starch, and have
not even the appearance of it.—Determination of sugar in the
blood, by M. d'Arsonval. He defends a method of the late
Claude Bernard's against recent objections by M. Cazeneuve.
On the method used by Claude Bernard for determination of
reducing sugars in the blood, by M. Picard. If there are some
animal substances which have the same action on cupric liquors
as glucosic solutions, there are a very large number which have
rotatory power.—On the distribution of phospliates in the dif-
ferent elements of the blood, by M. Jolly. Alkahne phosphates
predominate in the aqueous part of the blood. AH the ele-
ments contain a variable quantity of phosphate of iron, but it is

chiefly accumulated in the corpuscles.—On the formation of a
peculiar amyloid matter in the asci of some Pyrenomycetes, by
M. Crie. What distinguishes this essentially is (i) its forma-
tion in profound darkness by a protoplasm without chlorophyll,
and (2) its insolubility in the cellular liquids. This amyloid
matter, the physiological role of which is not yet known, M.
Crie calls amylomucine.—On ancient glaciers in the Maritime
Alps, by M. Desor.
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SCIENTIFIC WORTHIES
XIV.—Jean Louis Rodoi.phe Agassiz, Born May 28,

1807; Died December 14, 1873

LOUIS AGASSIZ, by which names he was every-

where known, was bom at Motier, in the canton

of Freiberg, Switzerland, on May 28, 1807. He belonged

to an old French Protestant family, who had been com-

pelled to quit their native country by the revocation of

the Edict of Nantes, we are told by Dr. Steindachner, in

his paper on Agassiz, contributed to the Vienna Aca-

demy, to which we are largely indebted for what follows.

His father was pastor at Motier, where his forefathers

for six generations had filled the same office. Agassiz

received his earliest education at home under the care of

his mother, a woman of high endowments and rare cul-

ture. At the age of eleven years he betook himself with

his younger brothers to the Gymnasium at Biel, in the

canton of Bern, where he was mainly occupied with the

study of ancient and modern languages, the knowledge

of which proved of important service to him in his later

biological investigations. His play-hours he devoted to

fishing and the collecting of insects. Thus early did his

leaning towards ichthyological researches show itself, and
his knowledge of the habits of fish often astonished even

experienced fishermen.

In the meantime Agassiz' s father was transferred from
Motier to the little town of Orbe at the foot of the Jura,

and here young Agassiz became intimate during the holi-

days with a young clergyman named Fivaz, who first

introduced him to the study of natural history, and espe-

cially botany. After four years' stay at Biel he entered

the Academy of Lausanne, and in 1824 betook himself

to Zurich to study medicine, in accordance with the

earnest desire of his parents. Soon after, Agassiz left

Switzerland to continue his medical studies at Heidel-

berg, where, at that time, the celebrated anatomist, Tide-

mann, carried on his work. After a year's stay Agassiz

exchanged Heidelberg for Munich, where Schelling, Oken,
Martins, Dollinger, Wagler, Zuccarini, Fuchs, von Kobell,

&c., were lecturing; and these soon became not only the

kind teachers, but also the friends of young Agassiz.

Dollinger, especially, the great master in physiology and
embryology soon recognised the high talent of his pupil,

and ripened in Agassiz a long-cherished plan of devoting

himself to zoology in the widest sense of the term.

It was here in Munich that the young Agassiz, who
occupied a small room in Dollinger's house, soon gathered
around him a circle of young and talented students, to

talk over and discuss matters of scientific interest.

Agassiz's room was the meeting-place of this club, which
soon assumed the title of the Little Academy, and of which
Agassiz acted as president. Before this society did
Michaelis lay the results of his researches in the Adriatic

Sea, Bom exhibited his beautiful preparations of the

anatomy of the lamprey, Rudolpbi lectured to the students

on the Bavarian Alps and the coasts of the Baltic, and
Schimper and Braun here first expounded the laws of

phyllotaxis. Dollinger himself did not disdain to initiate

his disciples and friends of this Little Academy in his

newest discoveries and ideas, ere he made them known
Vol. xix.—No. 495

to the scientific world, and here he taught them the use
of the microscope in embrj'ological research.

Meantime the Bavarian members of a great scientific

expedition to Brazil, under the leadership of Spix and
Martius, returned to Munich, bringing with them rich

collections ; and after the death of Spix, the celebrated

botanist, Martius entrusted Agassiz with the v/nrking out
of the ichthyological material, Agassiz had scarcely

reached his twenty-first year when he concluded this task

in so brilliant a fashion that with this, his first-bom

work, on the Fishes of Brazil, he gained a reputation as
one of the first ichthyologists. This work was published
in Latin at Munich in the year 1829, and was dedicated

to Cuvier. About the same time Agassiz began his in-

vestigations on fossil fishes. The immediate occasion

of this step was a short notice by Prof. Rud. Wagner on
the fossils of the Munich Museum, in which he praised

the number and beauty of the unnoticed fossil fishes.

Agassiz immediately applied to Prof. Fuchs, who had the

care of the palaeontological collection, for permission to

investigate the ichthyolites in detail ; Professors Wagler
and Schubert placed freely at his disposal the collection

of recent fishes and their skeletons, and Dollinger, Oken,
and Martius in various ways encouraged him in this

difficult undertaking.

From this time Agassiz devoted all the spare time left

him by his medical studies to the investigation of fossil

fishes, which naturally implied an adequate knowledge of

the most nearly related living forms; in the holiday

months he made short visits to the museums of the larger

towns of Central Germany, to examine their palaeonto-

logical treasures. In 1830 Agassiz went to Vienna, where
he stayed a year, attending at the hospitals, and studying

in the Imperial Museum the splendid collection of

sturgeons of the Danube region, as well as the fossil

fishes of Monte Balca. Moreover, he was so interested

in the Cyprinoids of the Danube, ^which were already

partly known to him from those of the Isar, that he con-

cluded a work on the Freshwater Fishes of Central

Europe; on account of the revolution of July, 1830, this

work was not published.

The years 1831 and 1832 Agassiz spent in France, and
in Paris had much pleasant intercourse with Cuvier and
Alex, von Humboldt. Cuvier was then giving a course of

lectures on the history of natural science, and combated
with all the power of his science and his detailed know-
ledge of the organic structvure of the whole animal world

the development theory of Geoffroy based on the varia-

bility of species, which the latter defended in the sittings

of the Paris Academy. From this time Agassiz adhered

to Cuvier's ideas on the classification of the animal

kingdom and on creation catastrophes especially, and
with but little modification, defended them in his teach-

ing and writing to the end of his life.

In Humboldt, again, Agassiz found an attached and
powerful patron, whose support at a later time essentially

facilitated the publication of many of his costly works,

and to whose recommendation he in part owed the

brilliant reception he met with in America, which he

chose as his second home.

The Paris Museum was then in the zenith of its reputa-

tion ; its zoological, palaeontological, and anatomical

collections were then the richest and most celebrated of

c c
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Europe, and Cuvier granted to the young Agassiz with

genuine disinterestedness and liberality the complete use

of its rich material. With untiring diligence and rare

perseverance, Agassiz here continued his researches on

fossil fishes, and anew worked thoroughly through the

rich pateontological collection of Conte Gazzola, which

contained the originals of Volta's celebrated treatise

*'L' Ittiologia Veronese."

In 1833 Agassiz again visited the great museums of

Germany and Switzerland, and had already distinguished

500 species of fossil fishes, when, in August, 1834, he

sailed for England, in order to study there the excep-

tionally rich public and private collections, in which he

found 300 new species. In the year 1835 ^.nd 1840, he

extended his journeys into Wales, Scotland, and Ireland,

visiting 'London again and again, in order there to test

the notes collected for many years for the completion of

his work, and to make himself acquainted with the newest

discoveries in the department of paleontology.

In 1844 Agassiz concluded the publication of his

gigantic work on the Fossil Fishes, which appeared at

Neuchatel in five quarto volumes, with 311 folio plates-

Eighty of the greatest museums of Europe had furnished

the material for it, and the number of described species

amounted to 1,700 in about 20,000 examples. The
"Recherches sur les Poissons Fossiles "is undoubtedly

Agassiz' s most important work, and forms, with Cuvier's

and Valenciennes' " Histoire Naturelle des Poissons

"

and Johann Miiller's treatises, the foundation of our

present knowledge of fishes, while it does not confine

itself to the region of ichthyolites, but extends over the

entire wide field of the anatomy and classification of

fishes, essentially modifying the latter. Agassiz con-

sidered, and with justice, that the separation of the ganoids

from the other fishes into the rank of a special order, as

the greatest step towards progress for which science was

indebted to him ; and, on the basis of the comparison of

the fossil fishes of all formations with living forms, he

enunciated several generally valid laws, which have had

an important bearing on the development theory of the

whole organic world.

As a special fruit of Agassiz' s stay in England appeared

in 1844 and 1845, a monograph on the Fossil Fishes of

the Devonian System and a smaller treatise on the Fishes

of the London Clay.

As early as 1832 was Agassiz called to be professor at

Neuchatel, and in a short time raised the little town to

be a chief seat of science in Switzerland. He created a

Natural History Museum, and was the chief founder of

the Scientific Society, which issued the first volume of its

Memoirs in 1835. From all parts of Switzerland came

young and talented pupils and friends of nature thither,

and gathered round Agassiz, who understood how to

inspire them with his great ideas. They followed him in

his frequent zoological and geological excursions in the

Jura and the Alps, and assisted him in procuring scientific

material and helping him in the time-consuming prelimi-

naries of those numerous works which date mainly from

the years 1835 to 1845. Along with his friends Desor

and Valentin, Agassiz published the great monograph on

living and fossil Echinoderms.

The rich collection of fossil conchifera of Switzerland,

which a young and able geologist of the name of Gressly

had brought back from his travels, led Agassiz to work
out the fossil conchifera of the Jura and the chalk, the

result being published under the title of " Etudes Critiques

sur les MoUusques fossiles du Jura et de la Craie," in

four parts with 100 plates. This was followed by several

similar supplementary publications on fossil conchifera,

of which the " Iconographie des Coquilles tertiares,

reputdes identiques avec les especes vivantes ou dans
differens Terrains de I'lilpoque tertiaire," and " Mdmoire
sur les Monies de MoUusques vivans et fossiles," are the

most important.

In spite of these numerous and comprehensive works,

Agassiz found time to devote to the study of living fishes.

Thus may be mentioned his treatise on the cyprinoids

(1834); the great work brought out in conjunction with

Carl Vogt between 1839 ^^^ 1845, o^i the freshwater fishes

of Central Europe ; in 1842 he brought out his most im-

portant " Nomenclator Zoologicus," the result of many
years' gatherings, and which contained an alphabetical

arrangement of the specific names of the entire animal

kingdom, their etymology, information as to the authors

who had proposed these names, as well as the year of

their appearance. The " Nomenclator" found a magni-

ficent conclusion in the " Bibliographic gdndrale d' Histoire

Naturelle," printed at the cost of the Ray Society, un-

fortunately not without some ugly mutilations on the part

of the editor.

While Agassiz no doubt exercised a considerable in-

fluence on geology by means of his palaeontological

researches, still it is as a glacealist that his name
will always be prominently associated with that sciencc-

Venetz', Schimper's, and especially Charpentier's ob-

servations and theories on the greater extension of

glaciers, and their relations to erratic blocks at-

tracted the attention of Agassiz in 1836 to the gla-

cial phenomena of Switzerland. Charpentier's theories

on the former extension of glaciers and other points

especially interested Agassiz, who gave himself with his

peculiar energy and fertility of idea to the study of
^

glaciers. With Gyot, Desor, Studer, and other young;

friends, did Agassiz during several years visit most of the i

glaciers of Switzerland, and examined them in thei

entire extent, from their origin to their lowest margins

In 1841 was the ascent of the Jungfrau undertaken. Inl

the middle of the Aar glacier, at a height of 8,000 feet

above the sea, twelve miles from any human habitation,

protected by a huge block, was a station erected, whichj

latterly obtained a European celebrity, under the name
" Hotel des Neuchatelois." Here for fully eight year^

were researches carried out on the origin of glaciers, the

forward and backward oscillations, the structure an<j

thickness of the ice, as well as its formation, the origin

moraines, &c. In 1840 appeared Agassiz' s first grea^

work, " ifetudes sur les Glaciers," in which he thoroughlj

discussed the chief phenomena of glaciers, and deve

loped his views on their earlier extension. In a seconc

work, " Syst^me glacial," he gave a satisfactory accoun^

of the observations made in the years 1841-45, especiallj

on the progress of glaciers in vawous years and under thi

influence of conditions of temperature. The adoption o|

a special glacial period was the final result of Agassiz'l

research among the glaciers of Switzerland, as well aj

those of Scotland and Wales. An immense ice-bed, the
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result of a depression of temperature toward the end of

the tertiary covered North and Central Europe, Asia, and

North America, and a similar phenomenon was also

found to have occurred in South America, from the South

Pole to Monte Video and Chile, as Agassiz ascertained

during the Hassler Expedition of 1872. The immense

importance of this theory, both in geology and biolog>-,

was soon recognised, and its discussion has engaged the

earnest attention of the ablest men in all departments of

science. In the autumn of 1846 Agassiz went to America,

partly on a commission from the Prussian Government

and partly to fulfil an engagement to give a series of lec-

tures on Comparative Embryology at the Sewell Insti-

tute of Boston. This course of lectures led to important

results ; it aroused an enthusiasm for the study of nature

in the widest circles, and Agassiz understood how to make
the scientific development of North America in this direc-

tion a matter of honour for the whole nation. The offer

of the use of the steamers of the Coast Survey led to a

scientific cruise in the summer of 1847 along the coast of

Massachusetts, followed a i&yfi years later by a second

larger cruise to the coral reefs of Florida.

After Agassiz had been released from his scientific

mission by the Prussian Government, he accepted with

pleasure the Chair of Zoology and Geology in the

Lawrence Scientific School of Harvard College, Cam-
bridge, created specially for Agassiz by the founder of the

school, Mr. Abbot Lawrence. Agassiz thus gave up all

thought of returning to Europe ; he placed his activity,

his science, and his talents, at the disposal of the nation

that showed itself so anxious to keep him, and where he

would enjoy a social power and a liberty which were

hardly possible to the savaiis of the Old World.

As in Neuchatel, so in Cambridge, Agassiz in a very

short time attracted around him a circle of yoimg men,
enterprising lovers of natural science. With these, in

June, 1848, heundertookajoumey to the then little-known

region of Lake Superior. In 1850 appeared his well-

known work, " Lake Superior : its Physical Character,

Vegetation, and Animals," in which Agassiz discussed in

detail the erratic phenomena of the lake, its future form

and extent, the character of its ichthyological and rep-

tilian fauna, while Cabot, Harris, Gould, and J. Leconte

worked out the rest of the collections. In succeeding

years he made similar expeditions with his pupils into

the interior of the United States, and with the collections

brought back laid the foundation of a natural history

museum, which, until then, had no existence at Harvard
University.

In 1852 Agassiz went to Charleston as Professor of

Zoology and Comparative Anatomy, but returned to Cam-
bridge after two years, the warmer climate of the south

not agreeing with him. Soon after he visited all the

great towns of North America, lecturing in all depart-

ments of zoology and geology. Everywhere he was re-

ceived with enthusiasm, for his expositions were remark-
ably clear and full of suggestive thought, his language

noble and fluent, his knowledge of human science of the

widest, his manner so charming and his conversation so

full of the highest instruction, that every one felt it a

privilege to be near him. From that time Agassiz be-

came the declared pet of the Americans ; he was the

most popular man in the whole broad land, and in intel-

lectual matters became its greatest benefactor, exercising

his influence in improving education and increasing edu-

cational establishments.

In 1855 Agassiz began to prepare for the publication

of a magnificent work, " Contributions to [the Natural

History of the United States," he having already pub-

lished several papers on the subject in American journals.

In a short time the necessary means were obtained by

subscription, and in 1857 the first volume appeared, dedi-

cated to Dollinger and his generous friend Francis Calley

Gray. Unfortunately this work only reached the fourth

volume. The first volume contained as introduction

the universally-known and much-discussed " Essay on

Classification," which latter, as a separate work, was

published in London in 1859, and in an enlarged French

translation in Paris, 1869. Agassiz treated in this work

the questions of the origin, development, and systematic

arrangement of the organic world, and developed from

these his philosophical views which he had obtained from

his own studies and observations, and which stand in

direct opposition to the Theory of Descent.

Agassiz's collections had grown so enormously that the

accommodation at his disposal was quite inadequate. By
the liberality of Mr. F. C. Gray and the State of

Massachusetts, as well as Cambridge^University, a great

Natural History Museum was begun in June 1859, and

by December was so far advanced, that the greater part

of Agassiz' s collections could be transferred to it. From
this time the improvement and completion of this

museum became the chief object of Agassiz' s activity. He
aimed at making it in comprehensiveness and suitability

for its piu"pose, a pattern institution for the whole world,

and fitted to give the friends of natural history all

possible help in their researches. The Museum of

Zoology and Comparative Anatomy is much better known

to the public of Cambridge and Boston as "Agassiz's

Museum."
In 1864-65, Agassiz somewhat broke down from his

continued labours, and he was advised to travel. He
decided to visit Brazil, the fish of which furnished him
with the subject of his first work. With six assistants

he left New York in April, 1865, for Rio Janeiro, The
party divided to work in various directions, Agassiz, him-

self, selecting the Amazon as his sphere, sailed up the

river to Manaos, at the Mouth of the Rio Negro, and
thence to Tabatinga. During the journey from Para to

Manaos 300 species of fish were collected, of which one

half were drawn from life by Burkhardt. His head-

quarters were at Teffe and Manaos, where he studied tke

habits of the fish in their migrations in the main stream,

and several of its tributaries. While he stayed here, his

assistants explored some of the other tributaries of the

Amazon, while others explored the regions on the Rio

Francisco, Rio Doce, Paranahyba, &c. In July of the

following year Agassiz returned to the United States with

such a collection of booty as would have fiUed another

Museum. With the co-operation of Agassiz, his wife, the

true companion of her husband, and full of sympathy for

his ideas, brought out the journal of these remarkable

travels, which in a short time reached a sixth edition in

America, and was translated into French in 1869.

Again, in the end of 187 1, Agassiz left for South

America, on board the war-ship Hassler, Count Pour-
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tales, in this well-known expedition, had charge of the

deep-sea researches, while Dr. Steindachner with Agassiz,

was responsible for the other zoological collections. The
results of this expedition are well known to naturalists.

The leisurely cruise along the coast of Patagonia and
Chili gave Agassiz an opportunity of studying the glacial

phenomena of South America. His stay in San Francisco

and Sacramento gave an impulse of the greatest import-

ance to education and science in these towns, and in the

latter led to the creation of a . Natural History Society,

which was named after him, the Agassiz Institute.

The history of the Penikese School of Natural History

must be so fresh in the memory of our readers that we
need not here repeat the details. The success of the

school, modelled somewhat after that of Dohrn, at

Naples, exceeded all expectation, the accommodation
being quite inadequate for the number of students who
appeared. At the end of the first summer his pupils bade
him a long good-bye in the hope of meeting their much-
loved master next year. But the additional burden
seems to have been too great for the strength of the

never-resting devotee of science. After scarcely eight

days' illness, he died at Cambridge, December 14, 1873,

in his sixty-third year, in the height of his fame. He has

been justly named by his fellow-citizens of the States the
" Humboldt of America." Ever amiable and open in

intercourse, stimulating and instructive, clear and concise

in exposition, was Agassiz ; and his numerous pupils, of

whom several have developed into important workers in

science, as Alex. Agassiz, Stimpson, Putnam, Shaler,

Wilder, Morse, &c., 'clung to him with truly child-like

love and respect. The news of his unexpectedly sudden
death shocked the whole population deeply, for America
had lost in him one of her citizens of whom she had the

best right to be proud.

Besides Dr. Steindachner' s paper, we would refer the

reader who desires further details to a paper in the Revue
des Deux Mondes for July and August, 1875.

WATERTON'S LIFE AND TRAVELS
Wanderings in South America, the North-West of the

United States, and the Antilles, in the Years 1812, 1816,

1820, arid 1824. With Original Instructions for the
Perfect Preservation of Birds, &c., for Cabinets of
Natural History. By Charles Waterton. New Edition.

Edited, with Biographical Introduction and Explana-
tory Index, by the Rev. J. G. Wood. With 100 Illus-

trations. (London : Macmillan and Co., 1879.)

THE reading world will feel grateful to both author

and publisher for this handsome edition of one of

our classical books of travel and natural history ; while

those who are already familiar with the work will read

with interest and pleasure the excellent biographical

notice of Waterton here given. We have first a sketch

of his school and college life, when his taste for natural

history got him into many scrapes ; but we learn that the

Jesuit fathers at Stonyhurst wisely utilised his irrepressible

love of animals by making him rat-catcher and general

vermin-killer to the estabhshment. We next find him
travelling on the Continent, where he had a narrow escape

of dying of the plague at Malaga. He visited Gibraltar,

and saw a whole colony of the well-known apes which

were then far more abundant than now. He speculates

on the "tremendous convulsion of nature" which had

opened the channel of the Straits, observing that—" if

apes had been on Gibraltar when the sudden shock oc-

curred, these unlucky mimickers of man would have seen

their late intercourse with Africa quite at an end"—

a

passage which recalls to us those extreme catastrophist

doctrines in geology which are now happily extinct.

When his wanderings in South America were at an end

he settled down in his ancestral Yorkshire home, Walton
Hall, devoting himself to the management of his estate

and the study of nature, and living a life of the most

Spartan simplicity. His single room had neither bed nor

carpet. He always lay on the bare boards with a blanket

wrapped round him, and with an oaken block by way of

pillow. He went to bed at eight, and was up, dressed

and clean shaven every morning at four, having himself

lit a fire and boiled water to shave with. His devotions

and reading occupied him till six ; his bailiff's report,

writing and business till eight, his breakfast hour ; so that

he had done a fair day's work before most people are out

of bed. His room was at the very top of the house ; he

never touched fermented liquors, and took very little meat.

His great delight was in studying the habits of birds

and other wild animals ; and he devoted his park of over

250 acres to this purpose. He had moats, and ponds,

and swamps, woods and trees of all kinds ; and he spent

10,000/. in suiTOunding the whole with a wall nowhere

less than eight feet high, in order to keep out poachers

and animal intmders. In this domain no gun was ever

fired or anything done to disturb the feathered inhabi-

tants. The very year after the wall was finished the

herons came and established themselves in the park,

where they had never bred before ; and, as Mr. Wood re-

marks, it is strange that they should have known that the

wall, which they themselves could so easily pass, would

be any protection to them. He constructed a yew fort-

ress for pheasants, built a cat-proof tower for starlings,

and a lofty dovecot to secure his pigeons from poachers.

Owls and titmice and many other birds had special haunts

constructed for them, while rats and other bird-enemies

were carefully trapped or poisoned.

Waterton was one of the kindest and most humane of

men. He studied the comforts of his horses, his dogs,

and even of his pigs, as if they had been human beings.

He had his gates specially constructed so that his horses

and cows could lean over them and converse together,

without inconvenience to themselves or injury to the gates.

When he took possession of a deserted country house in

Demerara, tenanted by frogs and snakes, owls and vam-

pires, he tells us in his quaint language,—" The frogs,

and here and there a snake, received that attention which

the weak in this world generally experience from the

strong, and which the law commonly denominates an

ejectment. But here neither the frogs nor serpents were

ill-treated ; they sallied forth, without buffet or rebuke, to

choose their place of residence ; the world was all before

them. The owls went away of their own accord, pre-

ferring to retire to a hollow tree rather than to associate

with their new landlord. The bats and vampires stayed

with me, and went in and out as usual." Even when,

going down the St. Lawrence, he caught, crawhng on his

neck, the only bug he saw in North America, he " thought

of my uncle Toby and the fly
;
" and so, instead of killing

it, he "quietly chucked it among some baggage that was
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close by, and recommended it to get ashore by the first

opportunity."

Any -vvild animals that he does not actually want for

specimens he treats in the same way, and it is therefore

not surprising that he looks favourably on the Indian and

1 his mode of life. Ignorant travellers and colonists call the

f
Indians a lazy race ; "but," he remarks, "man in general

will not be active without an object. When an Indian

has got plenty to eat, what need has he to work ? He has

no idea of making pleasure-grounds. Money is of no use

to him as there are no markets for him to go to, nor mil-

liners' shops for his wife and daughters. He has no taxes to

pay, no highways to keep up, no poor to maintain, no army
nor navy to supply. He lies in his hammock both night

and day (for he has no chair nor bed, neither does he want
them), and in it he forms his bow, and makes his arrows,

and repairs his fishing-tackle. But when his provisions

are gone he rouses himself, and scours the forest in quest

of food. He plunges into the river after the deer and
tapir, or passes through swamps and quagmires, and never

fails to obtain food. Should the approach of night check

him while hunting, he lays him down in the forest and
continues the chase the next morning till he is successful.

With us the poor or needy man has to work every day and
all day long for a maintenance, but should this man ac-

quire a fortune he usually changes his habits." Water-
ton then amusingly sketches for us the life of an idle

man for a single day, and concludes :
— " Now, could

the Indian in his turn see this, he would call the

white men a lazy, indolent set. Perhaps, then, upon due
reflection, you would draw this conclusion : that men
will always be indolent when there is no object to rouse

them."

Not even Gilbert White was a closer or more accurate

observer of the habits of animals than was Waterton, and
had he recorded all his observations during the forty years

he lived at Walton Hall we should have had a work in no
way inferior to White's " Selborne." There is one

curious observation of his which throws some light on the

origin of one of the superstitions of natural history, but

which seems to have been entirely overlooked. The
name Caprimulgvs, or " goat-sucker," has its equivalent

in many European languages ; and the belief that this

bird sucked goats or cows has been prevalent since the

time of Aristotle. The only foundation for this wide-

spread belief, suggested in any ornithological book to

which I have access, is, that the goat-sucker is often found
near sheep-folds and cattle-pens on account of the abun-

dance of insects in such places. Pliny however says that

they enter the folds and fly to the udders of the goats in

order to suck the milk. This is a much more definite

statement, and, strange to say, Waterton supports the

fact thus stated by his own observ^ation, and at the same
time shows how the erroneous inference arose from this

fact. At p. 233 of this volume we find the follow-

ing :—"I am fully persuaded that these innocent little

birds never suck the herds ; for when they approach them,

andjump up at their udders, it is to catch the flies and
insects there. When the moon shone bright I would
frequently go and stand within three yards of a cow, and
distinctly see the caprimulgiis catch theflies on its udder."

The passages marked in italics are most remarkable, since

they durectly confirm Pliny's statement that the birds " fly

to the udders of the goats." It is not quite clear by the
context whether Waterton made this observation in Deme-
rara or in England. He is describing the habits of the
Demerara goat-suckers at the time, but as he has said

nothing about there being any cows on the deserted estate

where he was staying, he may in this passage be referring

to his observations at home.
In another passage at p. 198 this is certainly the case.

He says (according to his custom addressing his reader
as if speaking to him) :

—

" When the moon shines bright you may have a fair

opportunity of examining the goat-sucker. You will see
it close by the cows, goats, and sheep, jumping up every
now and then under their bellies. Approach a little

nearer,— see how the nocturnal flies are tormenting the
herd, and with what dexterity he springs up and catches
them, as fast as they alight on the belly, legs, and udder
of the animals. Obsen'e how quiet they stand, and how
sensible they seem of his good offices, for they neither
strike him, nor hit him with their tail, nor tread on hina,

nor try to drive him away as an uncivil intruder,'

There can be no doubt that these are Waterton's own
observations at home, though expressed rather generally

;

but the other passage, at all events, written in the first

person, is far too definite a statement to be doubted,

coming from such an observer; and it is curious that no
modern writer on the subject appears to have referred

to it.

As a capturer of snakes W^aterton was pre-eminent, his

fight with the great boa constrictor, and his capture single-

handed of a smaller one, which he allowed to coil round
his body while he held its neck in his two hands, are well-

known incidents in his " Wanderings ;
" but Mr. Wood

tells us how he coolly manipulated live rattlesnakes in the

presence of a number of friends at Leeds, transferring

them from one box to another with his bare hands. His
secret was, simply, that if a snake is not frightened by
noise or sudden movements, its natural sluggishness pre-

vents it from resenting cautious handling.

We quite agree with the editor that few books have
ever been written so thoroughly truthful and accurate,

and so entirely free from exaggeration as those of Water-

ton
;
yet his veracity was often doubted by his reviewers,

and he was classed among travellers of the Munchausen
type. This however he little cared for, but he did not like

to be called eccentric. He thought himself the most
ordinary of human beings, though he climbed trees bare-

foot and never in his life wore a black coat. " Yet," as

Mr. Wood well says of him, " had he not been eccentric he
would not have been the Charles W^aterton so long known
and loved. ... It was eccentric to come into a large

estate as a young man, and to have lived to extreme old

age without having wasted an hour or a shilling. It was
eccentric to give bountifully and never allow his name to

appear in a subscription list. It was eccentric to be satu-

rated with the love of nature. It might be eccentric never

to give dinner-parties, preferring to keep an always open
house for his friends ; but it was a very agreeable kind of

eccentricity. It was eccentric to be ever childhke but

never childish. We might multiply instances of his

eccentricity to any extent, and may safely say that the

world would be much better than it is if such eccentricity

were more common.'

'

So far we have had only praise for this book, and
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though we have said nothing yet about the illustrations,

they are also worthy of commendation as really illus-

trating the matter in hand, and being for the most part

of excellent quality. But now we have the less pleasant

duty of finding fault. Waterton had a strong prejudice

against the use of scientific names. He tells us that the

Salempenta is excellent eating ; that you hear the voice

of the Hannaquoi at early dawn ; while such words as

Conanacouchi, Labarri, and Karabimiti are continually

used without any explanation of their meaning. In pur-

suance of his duty as editor Mr. Wood undertakes to

clear up all these points, and to make the path easy both

for the general reader and the scientific naturaUst ; and
he does this by means of an " Explanatory Index," which
occupies nearly one-third of the volume, and of which he
says in his preface that he believes " there is not a single

living creature or tree mentioned by Waterton concerning
which more or less information cannot be found in this

Index."

The index referred to does undoubtedly contain a great

deal of useful and interesting information, but it is also

full of the most extraordinary and misleading errors,

which seem to show that Mr. Wood participates in his

old friend's contempt for scientific names, since he evi-

dently thinks accuracy in these names of little import-

ance. First we have several completely obsolete names
given, which the reader would in vain look for in any
modern book on natural history ; such as Champsa for

Alligator, and Arapunga instead of Chasmorhynchus as

the name of the bell-bird. Then we find misspelt or

misplaced names ; as Derolypus corona/us instead of

Deroptyus accipitriniis for the name of the sun-parrot,

and Helias eiirypyga instead of Eurypyga helias for the

sun-bittern. More important are the completely wrong
identifications of species, or the mixing together of two
quite different animals. The ant-thrushes are said to

belong to the genus Pitta, which is eastern, whereas they

form a peculiar American family, Formicariidae. The
feathers of the "wild turkey," a bird which does not

exist in South America, are said to be used by the Indians

of Demerara. The " hannaquoi," or motmot, is said to

be named Ortalida motmot, and the description mixes up
the real motmot (Momotus) and the gallinaceous Ortalida,

saying that the eggs are blue and that the bird can be

easily tamed and feeds with the poultry ; which is cer-

tainly not true of the motmot, of which a figure is given,

and which is a solitary forest bird whose eggs are white

and which never walks on the ground. The "kurumanni"
wax is said to be produced by a wild bee named Cefoxylon

aiidicola, which is the name of the wax-palm of the Andes.

The name of the "coral-snake" is given as Tortrix

scytale, whereas the species belongs to a quite distinct

family, being either an Elaps or a Plioceriisj while the

deadly "labarri" snake is named Elaps letnniscatus,

though, from the description Waterton gives, it is almost

certainly a Craspedocephalus. The red grosbeak, which
Waterton mentions as a rarity he was long in search for

and gives a recognisable description of, is called Cat-

dinalis virginianus, a bird not found in Demerara

;

whereas it is almost certainly the Pitylus erythromelas.

The little tiger-bird is said to be a Tigrisoma or tiger-

bittern ; but Waterton's^description shows it to be Capita

cayanensts, a fruit-eating bird of a totally distinct family.

The " yawaraciris " are said to be manakins of the genus
Pipra ; but. the description in the text clearly points to

the well-known " blue creepers" of the genus Coereba.

The jay of Guiana described by Waterton, and which Mr.
Wood could not determine, is the Cyanocorax cayanus,

while the " grand gobe-mouche," which is omitted from
the index, is easily recognisable as the Querula 7-ubri-

collis. Of the plant identifications I am not prepared to

speak, except to remark that the cultivated pineapple is

certainly not a species of Pitcairnea.

It is to be hoped that this delightful work will come to

a second edition, and admit of these blemishes being

removed. It would also be a great convenience if re-

ferences were added to the explanatory index, to avoid

the trouble of first going to the index proper and then

back to the body of the work. These, however, are

matters which, though important to the student who
keeps the book for reference, will not much affect the

enjoyment of the general reader ; and I can therefore

cordially recommend all who have not made the acquaint-

ance of the "Wanderer" to do so in the pages of the

present volume. A. R. W.

OUR BOOK SHELF
Ueber ehemalige Strandlinien in anstehendem Pels in Nor-

wegen. Dr. R. Lehmann. (Halle, 1879.)

Probably no feature of Scandinavian geology has been
more frequently discussed than the remarkable lines of

terrace which have been traced along the slopes of the
coast, even up into the far northern fjords. Certainly no
stranger, even if ignorant of geology, can visit these
regions without being impressed by the freshness and
persistence of these "parallel roads," which wind in and
out among the intricate navigation of strait and sound,
islet and archipelago. From the time of Celsius down-
wards a continually increasing literature has been devoted
to this subject, and now Dr. Lehmann, of the Realschule,
in Halle, adds another essay to the pile. He discusses at

length and rejects the theories of erosion by glaciers and
by floating ice, and adopts that of breaker-action. But
probably no exclusive theory is correct. Unquestionably
Norway has been overridden by land-ice, scarped and
notched by coast-ice, as well as cut into by tides and
breakers. That the terraces mark lines of former sea-

level seems so self-evident that it hardly deserves more
than a simple mention of the fact. But when these lines

were cut out of the rock and the land was a hundred feet

or more lower than it is now, the coasts were doubtless
cumbered with ice, and while the breakers were grinding

out a platform from the solid rock, their work was
probably expedited by drifting masses of floe-ice. Dr.
Lehmann' s pamphlet is useful for the collected references

it contains to recent literature on the subject. But it is

needlessly voluminous.

Die Lust an der Musik. Erklart von H. Berg. B. Behr's
Buchhandlung. (Berlin, 1879.)

This is a little pamphlet which we have perused with no
small amount of disappointment. After a short chapter
treating of the origin of music, in which the author
merely recapitulates the theory expounded by Darwin
long ago, we come to Chapter II., on the development of

music, in which the author states very little that has not
before been stated by Darwin, and particularly by Helm-
holtz, in his " Lehre von den Tonempfindungen." The
principal chapter, viz., that on the effects of music, in

which we expected to find the explanation promised in

the title of the pamphlet, or at least the expression of

some new ideas on the subject, occupies but four small
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pages, and contains merely a iev/ illustrations of the
capacity inherent in music of modulating the pleasant
sensation it produces in the mind of man in a number of
various ways. An appendix treats of the pleasure man
derives from the aspect of colours, certain forms, and the
beauty of the human body.

LETTERS TO THE EDITOR
{The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, or
to correspond with the writers of, rejected manuscripts. No
notice is taken ofanonymous communications.

[The Editor urgently requests correspondents to keep their letters as
short as possible. The pressure on his space is so great that it

is impossible othenvise to ensure the appearance even of com-
munications containing interesting and noz^el facts."]

On the Spectrum of Brorsen's Comet
The observations of Prof. Young on the present appearance

of the spectrum of Brorsen's comet are of great interest, from
the circumstance to which he refers in his letter in Nature,
vol. xix. p, 559, namely, that in 1868 I found the positions of
the three bright bands of this comet not to agree with those of
other comets which I showed to be coincident with the bright
bands in the spectrum of flames containing carbon.
The care I bestowed upon the determination of the apparently

anomalous character of the spectrum of Brorsen's comet in 1868
gives me great confidence in its approximate accuracy. I wish
now to call attention to the fact that a spectrum apparently
essentially similar to the peculiar one exhibited by Brorsen's
comet in 1868, was observed at Dunecht by Lord Lindsay in
the case of Comet C 1877 (Borelly's). It is remarl<able that
another comet, Comet B (Winnecke's) 1877, observed by Lord
Lindsay on the same evening (May 6) presented the ordinary
cometary spectrum.
Lord Lindsay's diagram in the Monthly Notices R.A.S. (vol.

xxxvii. p. 431) of these two spectra agrees as nearly as can be
expected in such observations with my diagram in the Phil.
Trans., i868 (PI. xxxiii.), contrasting the spectrum of Comet B,
1868, with that of Brorsen's comet.

It may be accepted, therefore, as beyond doubt that the un-
usual form of spectrum of Brorsen's comet in 1868 is occasion-
ally presented by comets. The great interest of Prof. Young's
observation lies in the information which it gives us that the
same comet may present on one occasion one spectrum, and on
another the other spectrum,

I regret that the special arrangement of my telescope for pho-
tographic work does not permit me to observe the spectrum of
Brorsen's comet at its present appearance.
Upper Tulse Hill William Huggins

The Migration of Birds

In Nature, vol. xix. p. 433, there is a notice of my paper
" Ueber das Wandern der Vogel," to which I have somewhat to
reply.

However agreeable it is to me that my views should be com-
municated to your readers, and however little I object to their
being submitted to rigorous criticism, I must still also desire that
this criticism be fair.

I believe it is due to differences of national customs that your
reviewer has not quite satisfied this desire. We make, perhaps,
in Germany a sharper distinction between a scientific treatise and
A popular \,oxV. than in England. Of the latter we do not re-
quire that it bring forth what is new, but only that it should give
what it has to give in a clear and easily intelligible manner. Nor
do we require completeness of such a work, or even a criticism
of the scientific works on which it is based ; indeed, it is gene-
rally left to the author how far to cite his sources of information
»nd how far not. In the scientific treatise it is quite otherwise

;
here only that is of value which is new ; the theme must be
treated exhaustively ; the sources must always be named and
dealt with critically, &c.
Now my publication is a lecture, which was delivered before a

company ofeducated ladies and gentlemen, and so before mere laics,Md a year and a half afterwards was printed in Virchow and
Holtzendorff's Collection of Popular Lectures. It thus belongs
unquestionably to the categorv ofpopular writings.

For this reason your severe critic had no occasion to point out
that in my lecture there is much that had been long known, that

sources are named but rarely, and that no scientific criticism is

exercised. That is quite a matter of course in a popular work,
at least in Germany. Mr. Newton would have had much better

right to feel surprised that even any new ideas were contained

in it.

My original aim in this lecture was merely to make my hearers

acquainted with the new facts and views on the migration of
birds, as they have been established by Wallace, Middendorff,
and especially by Palmen. As I followed the new facts theo-

retically to their consequences, there arose perhaps some new
ideas, which I should be glad to find verified in the future.

It is further a matter of course that, notwithstanding the
popular form of my work, I stand by all that I have said ; but I

must protest against being made responsible for what I have not

said!
Thus, e.g., I have nowhere said that I hold Palmen's routes of

flight for "absolute truths." I am rather quite of Mr. Newton's
opinion, that these routes are merely inferred, not directly ob-

served, and therefore that they are to a certain extent "conjec-
tural." In this sense, however, the routes of birds must ever
remain comparatively "conjectural," unless one were to follow

the birds in a balloon. But while "conjectural," Palmen's
routes are yet inferred by a purely scientific method, and I doubt
not that most of them will in the main be confirmed by further

observations. Precisely in the application of this method lies

Palmen's great merit, and it is only to be hoped that ornitho-

logists w ill follow further in his footsteps, and correct his mis-
takes by accumulation of new facts. That Palmen's routes con-

tain some errors I do not doubt ; I should rather wonder if it

were not so.

Little, however, comes of this with reference to the questions

which are treated with special fulness in my lecture, the origina-

tion ofthe instinct of migration, and the powers by which the bird

reaches its distant goal.

I have, further, nowhere said that birds fly over the sea at a
height of 20,coo feet, but have merely cited the fact that birds

have been seen at such height ; with reference, of course, to ex-

planation of their flight over the sea, I believe that birds, in

flight over the sea, do not close their eyes, but exercise their keen
eyesight as far as possible. Therew ith, however, it is not said

(as Mr. Newton imputes to me) that in all flights over the sea

they always keep the land in sight.

I desist from adducing further misunderstandings by Mr.
Newton, and come to what / have actually said and am minded
to maintain.

In agreement with Palmen, I have expressed the opinion, that

migratory birds have no special sixth sense, as Middendorff has

assumed, but that they find their way only with the help of their

cn-dittary five senses.

Mr. New ton seems to be of a different opinion. He does not
say, indeed, whether he agrees with Middendorff, but he brings

forward observations which appear incapable of harmony with
my view.

First, there appear in New Zealand two species of cuckoo

( Chrysococcyx lucidus and Eudynamis taitensis) which regularly

fly some 1,000 miles' distance over the ocean. I believe with

Mr. Newton that the birds cannot fly so high as to see at once

New Zealand and the Norfolk or Kermadec Islands, though on
the former is a hill of i,oco feet. Likewise I will accept the

case of Charadrius pluvialis as a regular guest of the Bermuda
Islatids, and a doubtful Charadrius species as regular guest of

the Sandwich Islands. All these observations are, indeed, still

very imperfect, inasmuch as it is not known whence the birds

come nor whither they go ; but so much seems certain, that they

do regularly fly over large stretches of ocean in w hich are almost
no islands or rocks, and which are so great that they must of

course also fly by night.

What then? Are we therefore compelled to make the
assumption, with Middendorff, of a sixth sense, which informs
the bird which direction is north ? Is there no simpler explana-
tion of the fact ? Obviously, we should only be warranted in
accepting such a purely hypothetical sense, if it were clearly

proved, that we could never get to understand the facts without
it.

The question had already occupied me, before I knew of
Mr. Newton's examples. I omitted it in my lecture, because it

seemed to lead me further into the region of hypotheses than I
considered I could answer for before my audience.
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I do not believe that we are necessitated by the far sea flight of
birds, to assume a sixth sense. Is it not conceivable that birds

are capable of keeping exactly the same direction of flight for

many hours together, and so to fly somewhat like a shot ball or

a steamship with rudder bound fast ? From the physiological

side, it might of course be objected that a very slight difference

in the strength of the right and left wing-beats must cause a de-

flection from the original course, just as in the case of rowing

without a steersman, a constant control by sight is necessary, if

the right direction is not to be lost. To this might be replied,

however, that birds are so accomplished in flight, and that we
may assume they have an extremelyfine muscular sense. Besides,

they migrate mostly in company, and an error in flight of one

bird will be easily corrected by the others.

But how do they hit the direction in flying away from the

coast? They must be able to exactly measure the angle at

which they ought to leave the land. Therein, of course, a qviite

small error \\'ould involve great deflections from the proper

course, but do we know that this does not actually occur often

enough ? and may it not be supposed that in many cases corrections

are made in theflight, as soon as any point of orientation again

emerges in the circle of vision ? So much we at least know, that

even on land birds wander not infrequently. And it is at least

not demonstrated in any one of tJie cases cited by Mr. Newton,

that the birds referred to appeared on those islands every year,

nearly at the same time and in the same number.

Mr. Newton adduces a second series of "facts" which seem

to be against the sufficiency of the five senses ; but are these really

facts ?

The young, scarcely three months old, of many of our birds,

are said to pursue their flight southwards in autumn alone. Is

that certain ? and have we not here, perhaps, a too ready deduc-

tion of general niles from a few well-observed cases? Mr.

Newton even says :
" This seems to happen with nearly all the

accipitres," &c. He quotes a letter from M. Giitke, stating that

in July "Young starlings pass over Heligoland by hundreds of

thousands without a single old bird accompanying them." I

confess that I cannot regard this as a fact, but as a more or less

probable conjecture; for M. Gatke, though an excellent ornitho-

logist could not possibly have inspected a hundredth part of

tliese'" hundreds of thousands " of starlings flying about.

I do not mean to assert that these or the other data are false
;

they may well be correct. I merely hold that we must guard

a<^ainst building far-reaching theoretical inferences on obser-

vations the general validity of which is not in the least demon-

strated.

But even supposing that all these data are correct ; further,

supposing it certain, that these young birds, which go forth

alone, also actually find the route of the species with the same

certainty as if they had known it long before, would these facts

be explained by the supposition of a magnetic sense ? I think

not. For in that case, what must have been born with the young

bhd? Merely this magnetic sense? i.e., the power of directly

perceiving external d rection in its own body? By no means.

There must also be born with the young bird the consciousness of

what angle to the magnetic meridian it must shape its flight at.

But much more than this. It has been long known that birds,

so long as they are migrating over land, frequently alter their

direction ; hence, supposing the young bird to be guided by a

mao-netic sense, there must be born with it the tendency to fly

(say) twenty miles at an angle of 45° to the magnetic meridian,

then 100 miles at an angle of 27°, and so on. That this is a

physiological absurdity, no one would deny.

For these reasons I hold that a special sensefor direction does not

exist in birds, and that the phenomena of migration, however

wonderful they appear, yet cannot ultimately depend on magic

(Zauberei), and in this Mr. Newton no doubt agrees with me.

Hence, nothing remains but to try to explain these phenomena

by the known physical and mental properties of birds ; for there

is no third course.
, . , ,,

I shall be rejoiced if Mr. Newton succeed with this better

^j^j^Q j^
August Weismann

Freiburg im Breisgau, March 31

The editor having afforded me the opportunity of seeing the

foregoing remarks, it will, perhaps, be convenient to the readers

of Nature that I should here add the comments I have to

make upon them.

I deeply regret if my criticism of Dr. Weismann s treatise or

lecture be open to the charge of unfairness. I had no wish to

misrepresent him, and I cannot see that I have been guilty of

such an act—indeed, the -wide publication of his theory would
render any attempt to do so futile. As to his acceptance of Dr.

Palmen's conjecture for "absolute truths," I must urge that he
took no exception to any of them, while, in the case of his

Bernacle or Brent Goose, he especially adopted (p. 27) that route

X which I had particular reason to consider unfounded. I did

not assert that Dr. Weismann spoke of birds flying over the sea

at the height of 20,000 feet, though there seems no reason why
some might not, if they can do so over the land ; nor did I

impute to him that they always keep land in sight. I had no
need to declare my disbelief in Dr. von Middendorft's magnetic
hypothesis, for I never met with any man that held it. I had
spoken of it already elsewhere (E7icycl. Brit. Ed. 9, iii., p. ^(><)),

and I considered it had been set at rest for ever by Prof. Baird in

the article I cited. In like manner it seemed useless to disclaim

any belief in the possession by birds of a "sixth sense" which

is not common to ourselves and other animals. My only object

was to show that Dr, Weismann's theory was inconsistent with

certain facts, and nothing he has since adduced makes me think

it otherwise. As to some of these "facts "he is incredulous,

and I have no fault to find with his caution in this respect, but I

am sure that the more he investigates them, the less he will be

inclined to demur to them. I shall leave to the ornithologists of

New Zealand the defence of those that relate to their cuckoos. Dr.

Weismann will find in Mr. Jones's "Naturalist in Bermuda"
(London, 1859) more than enough to justify my allegations in

regard to the passage of Charadrius vir^itiicus (not Uuvialis)

over those islands ; indeed^it has long been notorious ; and as to

the plovers of the Sandwich group, I have not only to thank

Capt. Long, R.N., for his confirmation {supra, p. 460) of my
statements, but also Prof. George Forbes, who kindly informs

me that when there, on the occasion of the transit of Venus, he

shot scores of these birds, and that his friend Capt. Cator, R.N.,

of H.M.S. Scout, having sailed thence, was overtaken in mid-

ocean by them, flying in a direct line for Vancouver's Island, on

arriving at which he found they had already reached it. Con-

cerning the "facts" relating to some young birds preceding their

parents in migration, the more inquiries I make of well-placed

observers the more satisfactory are the answers. For want of

space I cannot here give the details, but I may just say that Mr.

Cordeaux, who has been for many years a watchful observer of

migratory birds on the Lincolnshire coast, has named to me nine

species of Lif/ticolcr, of which he has personally assured himself

that the young migrate apart from, and invariably arrive earlier

than, the old—thus fully bearing out Temminck's assertion, made

nearly forty years ago. The case of our cuckoo-, which 1 cited,

is incontestable, and M. Gatke, I doubt. not, will satisfy any

scruples about his starlings in that book which we are expecting

from his hands. •
,

I will also take this opportunity of replying to Mr, Pringle s

note {supra, p. 481). My chief reason for not referring to the

matter of temperature was that we know too little of the power

of birds to resist extreme cold to depend much upon it, and I

thought I would not take up room by bringing in that question.

Doubtless there is something in what he says touching the loom

of land, but I fail to see how it will help very far, and especially

in nocturnal flights. Alfred Newton
Magdalene College, Cambridge, April 20

Colour in Nature

I WISH to offer a few remarks upon Mr. Wallace's kind and

appreciative review of my work on the " Colour-Sen^e' in

Nature, vol. xix. p. 501. Mr. Wallace attributes to me

"many errors " and inaccuracy as to matters of fact ;
but I do

not think the instances he alleges are sufficient t justify the

statement. Had I said in every case what Mr. Wallace makes

me say, I should, doubtless, have been misrepresenting facts

;

but it seems to me that in most of the passages to which he refers

he has slightly misconceived my meaning. I should not attempt

to oppose so distinguished a naturalist on points of biological

inference, but I venture to defend the accuracy of my statements

of fact. . ., ,,

I.
" Scissirostrum Pagei does not ' belong to a family generally

dull,' while it is itself decidedly dull-coloured. Ihe hr^t

statement will be correct if we ^Xz-cs: Scissirostrum among the

brilliant starlings ; but Mr. WaUace himself, following Prince
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Lucien Bonaparte, puts it next to the West African Buphagtz.

Now the Buphagcc are certainly dull birds, while Scisstrostriim

is described in the " Malay Archipelago " as "almost entirely

of a slaty colour, with yellow bill and feet, but the feathers of

the rump and upper tail-coverts each terminate in a rigid glossy

pencil or tuft of a vi\-id crimson" (i. 430). I wrote -nnth this

passage of Mr. Wallace's under my eyes, and refer in a footnote

to his volume for the vivid crimson. I did not say the bird

was brilliant, I merely noticed the colour of its tail and beak.

The case really stands thus : If Scissirostrum was differentiated

from a generic ancestor generally resembling Buphaga, we have

to inquire, why did it develop these ornamental adjuncts ? and

my answer is, because while Buphaga pecks the parasites of the

backs of mammals, Scissirostrum feeds oflf "grains and fruits."

2. "Santarem, of which it is said 'the pastiires are destitute

of flowers, and also of animal life, with the exception of a few
small plain-coloured birds,* is one of the richest localities for

flowering shrubs in South America." Now, this passage to

which Mr. Wallace takes exception is not mine, but is a textual

quotation from Mr. Bates ("Naturalist on the Amazons,"

p. 183). It is given in inverted commas in my text, with

reference to the original in a footnote. I was, of course, aware

that the Brazilian woods generally were full of brilliant birds,

and that "the butterflies in the adjacent forests were gorgeous in

the extreme." What I wished to point out was that in particular

spots like these meadows, where the general aspect of the flora

was not bright, the purely local fauna was likewise dulL We
may find great varieties in this respect nearer home in a meadow, an
adjacent warren, and a moor or swamp behind it. Moreover,

the passage was professedly quoted, simply as showing the

general impression left upon my mind by reading various books
of travel. May I add a sentence from a private letter of Mr.
Darwin's, which helps out the same view on a larger scale ?

"The contrast," he says, "in the colour of the birds in

Pat^onia " (where he had just noticed "the sombre aspect of

nature"), "and on the bright green flower decked plains of

La Plata is very striking."

3. About a certain squirrel, described in the " Malay Archi-

pelago " as ha^-ing a tail "ringed with gray, yellow, and brown,"
and as looking " exceedingly pretty," Mr. Wallace now says it

" is one of the dullest of the group," while he did not "say a

word about its feeding on ' bright-coloured fruits.' " But he
</»i/ say that it would eat "any fruit" (i. 192), and I presume,

therefore, that it sometimes eats " bright coloured food."

4. "So far from the colours of caterpillars being 'mostly

protective,' every entomologist knows that a large number of

caterpillars in every part of the world are conspicuously

coloured." True ; but Mr. Wallace himself was the first to

suggest that these conspicuous colours were themselves protective

by giving warning of inedibility ; and I am at a loss to under-

stand what he means by thus going back upon his own words.
I took my statement from Sir John Lubbock's lecture "On
Certain Relations between Plants and Insects," pp. 23-24, where
this fact of universal protective colouring in lar\ae is very clearly

brought out.

5. "Again, the ground-feeding pheasant family are passed

over as containing only one brilliant bird, the peacock, whereas
it abounds in species of the most gorgeous colour." But my
words are very difierent from this

—" Even among the pheasants
themselves," I say on p. 176, "many specie- are far from
brilliant ; and when we come to compare the whole family with
that of the parrots or the humming-birds, we shall find that the
peacock alone can fairly come into competition with the typical

fruit-eaters and flower-feeders." Mr. Wallace goes on to men-
tion (amongst others) the "Impeyan pheasant of the Hima-
layas," and "the intensely -brilliant fire-backed pheasants of the
Malay countries," as among the most brightly-coloured species.

Any one would suppose from his review that I had totally over
looked these cases ; but in the very same paragraph with the
sentence which Mr. Wallace blames the following passage
occurs :

—" The forests of the Himalayas and the Malay Archi-
pelago, with their great brilliant fruits and flowers, aid their ex-
quisite insects, form the haunts of the most beautiful species of
pheasants" (p. 177). As a matter of fact, before writing that
paragraph I had carefully compared all the livinof phasianidce in
the Zoological Gardens, and all the preserved specimens in the
British and Oxford Muesums ; and I feel sure that any one who
does the same \^ ill agree with me that the peacock alone can be
placed in the very first rank of brilliant colouration.

6. How much the subjective element enters into these ques-

tions may be seen from the following remark of Mr. Wallace :

—

" The tigers, the zebras, the beautifully-marked antelopes, and
the spotted deer and giraffes, whick are really among the most
brightly-coloured of all mammals, are passed over as less beauti-

fully coloxired than the squirrels and monkeys." Now I confess
myself simply astounded at the statement that the zebra, of all

animals in the world, is brightly coloured—a creature without a
tinge of anything but creamy white and black about its body.
Quite apart from the nature of food or surroundings, I call a
panda a brightly-coloured mammal ; or a mandrill ; or a Rhesus
monkey ; or a Canadian chipmonk ; but certainly not a tiger, a
zebra, or a giraffe, none of which has a single tinge of scarlet,

blue, green, or bright yellow.

No one who knows anything of Mr. Wallace could for one
moment imagine him capable of intentionally misrepresenting

the humblest opponent in the smallest particular ; and I owe
him many thanks for much kind and appreciative criticism both
on this and several previous occasions. Yet I cannot help think-

ing that in these instances, and others with which I will not
burden your space, he has unconsciously permitted mere diflfer-

ences of opinion unduly to assume the appearance of positive

errors in fact. Grant Allen

Remarks by the Reviewer

1. Scissirostrum Pagei is universally placed in the starling

family. Its affinity to Buphagu is very doubtful, while its crim-
son-tipped tail-coverts are very different from "a tail of vivid
crimson" which Mr. Allen gives it (p. 184).

2. I object altogether to founding theories on chance ex|»:«s-

sions of travellers. It is curious, that in my "Travels on the
Amazon" (p. 157) I refer to these same Santarem pastures as
follows:—" There were some boggy meadows here, more like

those ' of Europe than one often sees so near the equator, on
which were growing pretty, small Melastomas and other flowers.

The paths and campos were covered with flowering myrtles, tall

Alelastonias, and numbers of passion-flowers, convolvuluses, and
bignonias." These open meadows and campos really exhibited
more conspicuous flowers than the woods and forests which
swarmed with brilliant butterflies and birds.

3. I referred to the squirrel, because it was the only example
given by Mr. Allen which I could at the moment test.

4. My argument is, that the colours of caterpillars are often
as varied, as ^'ivid, and as beautifully arranged as in birds and
winged insects. This is not necessary for protection by conspicu-

ousness, for which purpose any tint contrasted with foliage, such
as black, or white, or ringed with black-and-white, would have
sufficed.

5. The "pheasant" question I leave, as Mr. Allen has placed
it, for the consideration of naturalists.

6. Here it seems to me Mr. Allen is himself changing his
ground. His main argument is that the aesthetic tastes of the
higher animaLs are the same as ours, yet he objects to the ele-

gantly-marked and intensely-contracted zebra and tiger being
called " brightly- coloured." Surely they are more beautiful than
the mandrill or the Rhesus ; while among animals white is as

much a colour as among flowers. Alfreb R. Wallace

Nitric Acid Batteries

I INCLOSE the results of some experiments I have lately made
to ascertain if the cost of working the nitric acid batteries of
Grove and Bunsen could be reduced. I find that the nitric acid
can be replaced by a mixture of half nitric and half dilute

sulphmic. And the latter gives a higher force for nearly three
hours. The experiments were made with a large-surface volta-

meter, and the gases were collected during one minute every
half-hour ; four pint-size cells were used. The experiments were
repeated, and every care taken to avoid any error. I have also
used the mixed acids very successfully with twenty-eight cells for

the electric light. I presume the increased power is due to the
internal resistance of the battery being slightly lowered by
the addition of the dilute sulphuric acid in the porous celL I

may add that the fumes were much less than when nitric acid

alone is used. John Henry Knight
Famham, April 19

The Black Rat

In regard to the distribubution of the black rat {^Mus rattus),

your correspondent may be glad to know that this animal, spread
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over the States in early days, but has since been supplanted,

as in England, by the brown rat (M. decumanus). Forty years

ago the black rat was the only rat in South-west Ohio. About
\

tWrty years ago the brown rat drove him out. Some years

later the same occurred in Illinois. I have been informed by one
\

of my students living in Minnesota, that neither rat is known in ,

and about the town of St. Cloud in that state, only one having ,

ever been seen there, and that was killed on landing from a ,

steamer. I have seen it stated that the black rat is still to
\

be found in some localities in England, among them the White-
chapel Docks. E. W. Claypole
Antioch College, Ohio, April 7

Did Flowers Exist during theXarboniferous Epoch ?

I CANNOT accept Mr. McLachlan's reference of the interest-

ing Breyeria borinensis to the Ephemeridte, even though he has
"examined the fossil," and "has no doubt" about it. The
photograph which I possess is so beautifully sharp that it brings

out the minutest details, and a careful examination and com-
parison of it with specimens and drawings leads me to the con-
clusion, that in the general character of the wing-neuration it

is strictly lepidopterous and of the Bombycine type, having the

costal, subcostal, and median nervures, w ith their branches and
bifmcations, arranged precisely as in that group, but differing in

the much greater length of the wing and the increased number
of the branches of the subcostal vein—seven instead of four. In
some of the Chalcosiidse, however, there are often six branches

to this vein, but crowded together and sometimes anastomosing,

owing to the much shorter apical portion of the wing. In this

family also we often have an intermediate falje vein, which is

distinctly visible in the fossil. Until, therefore, I am referred

to some group of insects with which it more nearly agrees, I

must believe it to be an ancestral moth, even though, according

to Prof. Haeckel and Mr. Scudder, moths ought not to have
existed in the carboniferous epoch.

After a careful comparison of the photograph with specimens
and figures of Ephemeridse, I can see no resemblance whatever to

the neuration of the family with which Mr. McLachlan so con-

fidently associates it ; while the " dense transverse reticulation
"

to which he refers seems to me to be merely due to crumpling of

the membrane, and certainly bears no close resemblance to the

strong reticulation of the veining of the Ephemeridse, and it is,

moreover, only visible at all at the base of the wing. The
general form of the wing and arrangement of the veins are,

however, so different, as, to me, to be conclusive against this

view. Alfred R. Wallace

Blue Flame from Common Salt

At the present time any spectro?copic observations of coloured
flames are peculiarly interesting, and I am glad to see the origin

of the blue or violet flame produced by common salt and other
chlorides again discussed in your pages.

In the letter of Mr. Percy Smith (Nature, vol. xix. p. 483),
he considers the only feasible explanation to be "that it is due
simply to hydrochloric acid," but he gives no proof, and admits
that a sptrk between carbon points in a bottle of this gas does
not give the violet bands. In a short paper on the subject in

the Philosophical Magazine of December, 1862, I considered
" this supposition is negatived by the fact that anhydrous chlo-

ride of copper emits the.-e rays equally whether it be placed in

a flame of hydrogen or of pure bisulphide of carbon." Neither
does this characteristic flame seem due to any carbon compound,
inasmuch as several chlorides will give it in a hydrogen flame.

I also found that "a stream of chlorine or hydrochloric acid
passed into a flame never gives the violet hght, nor does Dutch
liquid, muriatic ether, or chloroform mixed with alcohol and
burnt in a spirit lamp," though chloride of platinum or gold
give a flash of it at that temperature.

W^ould Mr. Smith favoiu: us with any details of his experi-

ments which may support his conclusion?

17, Pembridge Square, April 10 J. H. Gladstone

to be a diamond, and which was indeed admitted to be a Cape
diamond.
Judgment was given for the plaintiff, because several diamond

dealers gave evidence which, the judge stated, clearly showed
that what were described as '

' Cape diamonds " were not at all

to be regarded as ordinary diamonds, and the receipt showed that
the ring was sold as a diamond ring. The "several diamond
dealers " stated that so-called Cape diamonds were comparatively
valueless and lacked the essential qualities of the Brazilian stones,
viz., lustre, hardness, and colour.

Now all this is beside the question, which was not as to the
value of Cape diamonds, nor yet what they lacked of the qualities

of the Brazilian stone, but simply whether this stone was a
diamond or not, not even \\ hether it was or was not an ordinary
diamond, and I am surprised that any judge could be thus led

away from the legal point.

I see that notice of appeal has been given, and it is to be
hoped for the credit of elementary science that the court above
will require some scientific evidence, such as specific gravity or

chemical composition, about Cape diamonds. If, for instance,

it can be shown that they are a form of carbon, the point is

settled.

It would be just as absurd for a person to object to Derby
coal as not coal because it lacked the good qualities of Wallsend.
The ring was sold as a diamond ring ; the question is : Is the

stone a diamond ?

I have no personal interest whatever in the matter. I know
nothing of the case except as it appears in the report. I possess

no diamonds, not even a " Cape "
; but I am interested in seeing

justice administered with some regard to the scientific knowledge
of the day. B. G. Jenkins

April 14

Cape Diamonds

At the Croydon County Court a lady sought to recover

36/. 15J. paid for a ring, the stone in which had been represented

Sense of Temperature
Your correspondent J. T. B. asks f',r further instances of the

cultivation of the sense of temperature. None can be more
striking than that of the caste of egg-hatchers in Egypt, who
determine the temperature in their ovens entirely without the aid

of instruments, and maintain it at 100° to 103° Fahr. during the

requisite three weeks. How successful they are is shown by
the official return for 1831, given by Lane ("Modern Egyptians,"

London, 1842, vol. 2, p. 5, et seq.) from whom I take these

particulars. Out of a total of 26,204,500 eggs artificially incu-

bated, 17,418,973 were successfully hatched.

April 19 Alfred H. Huth

Tides at Chepstow

The highest tides in the Wye and in the Severn for the pre-

sent year were on Tuesday, April 8. On that day, up the Wye,
at Llandogo, the tidal rise was 13 feet ; at Tintern Abbey, 21

feet 5 inches ; at Chepstow Railway Bridge, 44 feet. Up the

Severn, at Newnham, the tidal rise was 20 feet j at Portskewitt,

46 feet 6 inches ; at Cardiff, 44 feet ; at Clevedon Pier, 52 feet.

Reference to Coxe's "Historical Tour in Monmouthshire,"

4to Edition, 1801, p. 358, containing his own soundings at high

tide, on September 4, proves that there has been no perceptible

change in the depth of the Wye at high tide this century.

The Severn has been confined within narrower limits by the

South Wales Railway embankment, on the Monirouthshire side,

since 1850, and by Lord Fitzhardinge's breast-works on' the

Gloucestershire side, from about same date, but the height of the

tide and the depth of the river have not been sensibly affected

by these slight alterations. One fact further may be worth men-

tion, however : a gun-boat or armed sloop, commanded by

Capt. White, came up the "Pill," below St. Pierre, in

1827, on a surveying expedition, remained at anchor some

days, and re-entered the Severn without difficulty, piloted

by W. Wheeler, a thing that would now be impossible on

account of the embankments. The Pill is a mere creek—the

"anchorage," dry ground. John Yeats

OUR ASTRONOMICAL COLUMN
Brorsen's Comet.—The following ephemeris of this

comet for May is deduced from Dr. Schulze's elements,

with the time of perihelion passage corrected so as to

accord better with the observ'ations in March at Florence

and Kremsmunster. The heliocentric co-ordinates, re-

ferred to apparent equinox of May i, for combination
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with the X, y, z of the Nautical Almanac, have been found

from

—

o /

X = r [9*94281], sin. {v + 207 51*8),

y = r [9-98498], sin. {v + 126 i8-6),

s = r [973737], sin. (z/ + 60 32-2).

Ephemerisfor Greenwich Midnight

Right North Log distance Log. distance

187P. Ascension. Declination. from Earth. from Sun.

h. m. s. o /

May I ... 5 45 30 ... 59 42'0

2 ... 5 57 36 ... 60 38-4 ... 9-8459 ... 9*9366

3 ... 6 10 31 ... 61 30-5

4 ... 6 24 10 ... 62 17-8 ... 9-8422 ... 9-9494

5 ... 6 38 31 ... 63 Q-i

6 ... 6 53 37 ... 63 36-4 ... 9*8395 •• 9*9621

7 ... 79 19 ... 64 6-7

8 ... 7 25 30 ... 64 30-5 ... 9-8381 ... 9*9745

9 ... 7 42 5 ••• 64 47-3
10 - 7 58 55 ••• 64 57-1 ... 9*8379 ••• 9*9866
11 ... 8 15 50 ... 64 59-5
12 ... 8 32 41 ... 64 549 ... 9-8388 ... 9*9984

13 ... 8 49 16 ... 64 43-3

14 ... 9 5 28 ... 64 249 ... 9-8409 ... o-o;oo

15 ... 9 21 II 64 02
16 ... 9 36 19 ... 63 29-6 ... 9-8441 ... 00213
17 ... 9 50 46 ... 62 535
18 ... 10 4 30 .. 62 12-4 ... 9-8484 ... 0-0323

19 ... 10 17 28 ... 61 27-0

20 ... 10 29 39 ... 60 37-8 ... 9-8538 ... 0-0430
21 ... 10 41 5 ... 59 45-2
22 ... 10 51 49 ... 58 497 ... 9-8602 ... 0-0535

23 ... II I 52 ... 57 51-9

24 ... II II 16 ... 56 52-1 ... 9-8675 ... 00637
\ 25 ... II 20 5 ... 55 50-6

26 ... II 28 20 ... 54 48-1 ... 9-8757 ... 0-0736

27 ... II 36 4 ... 53 44-9
28 ... II 43 18 ... 52 40-6 ... 9-8848 .. 0-0833
29 ... II 50 5 ... 51 36-2

30 ... II 56 28 ... 50 31-8 ... 9-8942 ... 00927
31 ... 12 2 28 ... 49 27-6

The Double-Star, South 190.—Interest attaches to

this object for more than one reason. The principal star

possesses a large proper motion in which the companion
participates, while there is a much slower change of rela-

tive position in the same way that we observe in 61 Cygni.
Further, there would appear to be some evidence of varia-
bility of light in the principal star. Argelander in his
memoir on the proper motions of 250 stars, assigns
+o-o69is. in right ascension, and - i"-766 in declination,
or 2"-oi5 annually in arc of great circle, in the direction
151° 14'. If we compare Lalande's observation on May
22, 1798, with the observations made at Bonn in 1864, and
at Washington 1867-69, almost identical values with those
given by Argelander will result. The following figures
will sufficiently indicate the variation in relative position
that has occurred since Piazzi observed the star early in
he present century :

—

„ ^

Piazzi 1806-7 Position 251-4 Distance 9-40
Herschel and South ... 1823-32 ,, 270-1 ,, 1082
Herschel (Cape Obs.). 1836-46 ,, 277-4 1. 1208
Jacob. .... .... 1856-37 „ 284-0 „ 13-35
Stone (Cincinnati) ... 1877-37 >> 290-3 ,, 14-92

The star forms one of Sir W. Herschel's catalogue of

145 new double stars, where the duplicity is stated to have
been discovered in 1785 ; at the epoch 1791-39 the angle
was estimated 270" —, distance IV'. ; an observation not
easily reconciled with more recent ones.
As regards variability the principal star was rated 4m.

in Argelander' s zone No. 295, on May 20, 1850 ; it is

S'gm. in the second Radcliffe catalogue, while the Wash-
ington observers call it 6 -6m. ; Lalande and Piazzi esti-
mated it 6m. Argelander calls the companion 8-4. The
position of South 190 for 1880 is in R.A. I4h. 50m. 27s.,
N.P.D. 110° 52'-3. It is No. 11 86 in the Greenwich
catalogue for i860.

The Minor Planet Hilda.—This small planet, the
most distant member of the group, which approaches the

orbit of Jupiter within 0-85 of the earth's mean distance

from the sun, has been sought for unsuccessfully at Berlin,

near the calculated position ; there may now -probably be
a difficulty in recovering it.

GEOGRAPHICAL NOTES
We hear that Sir Walter C. Trevelyan, who died lately

at Wallington, Northumberland, has bequeathed to the
Royal Geographical Society, of which he had been
for many years a trustee in conjunction with Lord
Houghton, the sum of 500/., in addition to a valuable

collection of books relating to the Faroe Islands, maps, &c.

The geographical haze in which some of our daily con-
temporaries persist in enveloping themselves, appears to

be growing denser. The ". War at the Cape " is bad
enough, but the telegram received last week from a special

correspondent at Baku, informing a wondering public that
" Krasnovodsk has returned with General Lazareff, and
Lomakine' s reconnaissance to the confluence ofthe Attrek
and Sumbir [sic], &c.," fills the cup to overflowing.

Krasnovodsk, we thought, was the name of a town and
bay on the eastern shore of the Caspian, but the tangle is

above our powers to unravel.

The new part of the Transactions of the Asiatic Society
of Japan is wholly occupied with Mr. John Milne's narra-

tive of his journey across Europe and Asia to the Land
of the Rising Sun. From some singular statements which
he makes, we suspect that Mr. Milne was not sufficiently

careful in making himself acquainted with the literature

of Chinese travel before leaving ; otherwise he would
hardly venture to assert that the journey from Peking to

Tientsin and overland to Shanghai has but seldom been
made by Europeans. Mr. Milne's views on the subject

of the rendering Chinese sounds are very remarkable.

The Paris Society of Geography held its annual meet-
ing for the election of officials on Friday, April 18.

Admiral Laronciere le Nourry was returned president
almost without opposition. The great gold medallist is

Lieut, de Brazza, the Ogowe explorer. A gold medal was
also awarded to Lieut. Wyse, of the French Navy, for his

e.xploration of the Isthmus of Darien, for the construc-
tion of an inter-oceanic canal. The gold medal for Polar
exploration was awarded to Sir George Nares, Com-
mander of the last English Arctic Expedition, The Cross
of the Legion of Honour was also given to M. Brazza and
his fellow-explorer, Dr. Ballay. Lieut. Wyse and Lieut.

Reeks received a similar honour for the Darien explora-
tions. An address was given by Commander Perrier on
the determination of longitudes by electricity. A map
was distributed amongst members showing all the Euro-
pean and African towns whose longitudes have been
determined by that process. They number about one
hundred, ^extending from Oural to Valentia, and from
Lapland to Sahara.

No. 3 of this year's Mittheilungen of the Vienna
Geographical Society contains an important paper, with

map, on the sources of the Dniester and the vaUey-
structure of the region of the Upper Dniester and
Strwcaz. The first number of this year's Boletin of the
Madrid Geographical Society contains, among other
things, the first part of an account of an excursion in the
La Plata Republics, by Capt. Carrasco y Guisasola.

The just published Bulletin of the Antwerp Geogra-
phical Society contains, amidst a considerable variety of
matter, a paper by Mme. Dumas de Baiglie, entitled

"Les Voyageuses illustres." The Society about a year

ago resolved to admit ladies, and the author of this paper
is a membre associe, who seems very grateful for this

recognition of the rights of women.
Among the new bills introduced into the first session of

the Forty-sixth U.S. Congress is one authorising the presi-

dent to establish a temporary colony at some point north
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of the eighty-first degree of north latitude, on or near the

shore of Lady Franklin Bay, for the purpose of scientific

observation and exploration, and to develop or discover

new whaling grounds ; such officers as may be necessary

to be detailed to take part in the same, and with permis-

sion to use any public vessel or vessels in connection
therewith. This is essentially Capt. Howgate's plan, and
probably introduced by his request.

The last number of the Indian Antiquary contains a
note by Major J. S. F. Mackenzie on some curious

customs current among the Komti caste in regard to

marriage, &c. "A Folklore Parallel," by Prof. C. H.
Tavney, of Calcutta, is also worthy of notice.

Mgr. Lavigerie, Archbishop of Algiers, communi-
cates to Les Missions CatJioliques intelligence respecting
the portion of the French missionary expedition in East
Africa, which, under the leadership of Pfere Livinhac, was
gradually making its way towards Lake Victoria. At the
date of the letter (December) the five Europeans were all

in good health, and were then in Mirambo's country, on
the way to Uganda. P^re Livinhac writes that they had
been three months in Unyanyembe, and that they were
then twenty or thirty days' march from the lake. In the
same number of Les Missions CatJioliques Mgr. Ridel
continues the account of his recent captivity in Corea, in

which he gives a terrible picture of the prisons of the
country.

A TELEGRAM from Malmo states that the s.teamer

Nordenskjold, built for M. Sibiriakoff, to go to the as-

sistance of Prof. Nordenskjold' s expedition, was launched
on the 17th inst.

A VERY interesting narrative of travel has just been
commenced in the Tour du Monde, entitled " Voyage en
Nouvelle Guinde," by M. Achille Raffray. The first

instalment deals with the Moluccas, which M. Raffray
visited en route, but in the second he commences his

work in New Guinea. The illustrations are unusually
good.

BIOLOGICAL NOTES
The Early Types of Insects.—Samuel H. Scudder

has published a memoir on the early types of insects

{Memoirs of the Boston Society of Natural History, vol.

iii. Part i. No. 11, March, 1879). He concludes that the
hexapods, arachnids, and myriapods appeared together in

the carboniferous strata. That the hexapod insects may
be divided into a higher group (Metabola), and a lower
group (Heterometabola), that the latter are Devonian
and carboniferous, the former just appearing in the
Jurassic period. The Devonian forms were in the early

stages of their life, undoubtedly aquatic. Nearly all the
palaeozoic orthoptera belong to the lower Saltatorial

families. It would seem that the earlier types were of
inferior organisation, and that the general type of wing
structure in insects has remained unaltered from the

earliest times.

Halosph^ra, a New Genus of Unicellular
AlGjE.—Under this name Dr. F. Schmitz describes, in

the first "Heft" of the first volume of the Mittheilungen
aus der zoologischen Station su Neapel, an organism
which is found abundantly between the middle of January
and the middle of April, floating on the surface of the
water in the Bay of Naples. Hitherto kno%vn to col-

lectors simply as punti verdi, Dr. Schmitz gives it the
name Halosphcera viridis. It presents to the naked eye
the appearance of minute just visible pale green globules,

the largest having a diameter of from 0-5 to o'6 min., but
with no independent power of motion like that of Volvox.
Each globule consists of a tolerably thick perfectly smooth
and colourless cell-wall, coated on the inside with a thin

layer of pale green protoplasm, which incloses a single

very large central vacuole filled with a colourless cell-sap.

The green colour of the protoplasm is due to its being
interspersed with a small number of minute grains of
chlorophyll ; and there is also, at an early stage, a single
globular nucleus with a somewhat darker nucleolus. As
the cell increases some^vhat slowly in size, the process of
cell-division commences. The single nucleus divides into

two nuclei, which gradually separate from one another

;

and this process is repeated .time after time, until a very
large number of nuclei, which the author reckons to
average from 200 to 300, come to be tolerably regularly
distributed through the parietal protoplasm of the mother-
cell, which has by this time attained its full size. The
layer of protoplasm then breaks up into a number of
primordial daughter-cells, each surrounding one of the
nuclei, and having the form of a hemispherical ball, the

flat surface of which is in contact with the cell-wall of the
mother-cell. They are of a uniform bright green colour,

without apparently containing any distinct grains of chloro-

phyll. The external cellrwall of the mother-cell has now
become differentiated into two distinct layers, the outgr

one of which bursts into two nearly equal halves, and
becomes completely detached from the inner one, which
now itself consists distinctly of two layers. The hemi- .

spherical green daughter-cells then become transformed
into zoospores of a very peculiar shape. They begin gradu-
ally to detach themselves from the^outer cell-wall, and to

take up positions in the interior of the cell. In most
cases each of them contracts in the centre into somewhat
the shape of an hour-glass, but pointed at the two ends,

ultimately dividing in the middle into two zoospores of
conical shape, with a nearly, flat base, but toothed at the
edges, and a pointed apex. To a colourless protuberance-

in the centre of the nearly flat base are attached two very
long vibratile cilia. Sometimes only a single zoospore is

formed from each of the primordial cells, and occasion-

ally more than two. The remaining cell-wall of the

!

mother-cell has, in the meantime, been gradually swell-

ing up and deliquescing, and has now become completely
converted into nrucilage, so that the zoospores escape
free into the surrounding water. After moving about for

'some time with a rather slow swarming motion, they

fall to the bottom ; but their further development has not

been followed up. Until its complete life-history is

known, it is impossible to assign a systematic position

to Halosphcera. It may possibly come near Eremo-
spha:ra, a genus of Conjugatae ; its resemblance to Volvox
is clearly only superficial.

A New Alga.—Iu the first Heft of the ist vol. of the

Mittheilungen aus der zool. Station zu Neapel, Dr. Falken-

berg describes a new genus of Phseosporeae under the name
Discosporangium, with the following characters :—Thallus,

an irregularly branched filament, consisting of a single

row of cells, and growing by an apical cell. Reproduc-
tion by zoospores, which are formed singly in the com-
partments of multilocular zoosporangia. The zoosporan-

gia are placed singly near the middle of the cells of the

thallus, forming a square unilamellar plate, the com-
partments of which open separately when ripe on the

upper side of the sporangium.

In the second Heft of the same publication Dr. Falken-

berg gives a complete list of the marine Algse of the Bay
of Naples.

Marine Flowering Plants.—Dr. I. B. Balfour has

just published {Transactions Bot. Soc. Edinburgh
J

Session 1877-78) a most valuable and interesting memoir
on two species of the genus Halophila, found verj

abundantly in widely extended patches on the reefs

surrounding the island of Rodriguez. The»island was

visited in 1874 by Dr. I. Balfour as naturalist accompany-^

ing the "Transit of Venus" expedition. Of the twC"

species one, H. ovalis, grows on spots which are jusl

uncovered at low tides. The other, H. stipulacea, grows

in places where it is always submerged. Specimens
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\
collected both in flower and fruit vrere preserved in

t alcohol, and were most painstakingly investigated at

I Prof, de Bary's botanical laboratory at Strassburg. The
only portion of the life-histoiy of these plants left for

future investigators is the germination of their seeds,

which, probably, does not take place until the first quarter

of the year. The stem structure is simple. Of the

presence of sieve-tubes in the bundles there appears to

be no doubt. The mode of the tissue formation at the

tips of the roots is peculiar ; from an initial group of

cells underneath the root-cap, there issues three dis-

tinct tissues. This corresponds to the third type of

Janczewski, who, among the monocotyledons, found it

only in Elodea. The scale and foliage leaves are de-

scribed in detail. The epidermal layer is peculiar

;

stomates are to be foimd in neither of the species. The
floral axis is short and axillary ; there is a double-leaved
spathe. The author is inclined with Ascherson to

consider the plants dioecious. = The anther cavities are
411ed with a mass of conferroid pollen. These pollen

cells are found to be united in long strings, each string
* apparently continuous through the greater part of the

length of the cylinder. The partition walls between
adjacent cells in a string are transverse. The ovary is

inferior and contains many o\iiles. The author suggests
the morphological identity of the stamens and carpels,

"the same phyllomes (or the phyllomes from the same
nodal 'regions), which, in the male form stamens, in

the female form carpels."' A technical and emended cha-
racter to the genus and of the two species concludes this

paper.

American Aphides.— Dr. Riley gives a detailed
account of the life-history of some species of gall-making
Pemphiginse (Art. i, vol. v. Bulletin of the United States
Geological and Geographical Suney of the Territories,

1879). The facts concerning these Aphides have a special
interest on account of the close relationship between the
insects of this group and the now notorious grape vine
Phylloxera. The special history of Schizoiieura atnericana,
n. sp., is given. It is to be found curling and gnarhng the
leaves of the White Elm {Ulmus americana), and passes
from the egg state through no less than seven stages, in

some winged, in some wingless, but in all agamic until

the seventh, when, as the result of fertiUsation, the true
egg state is again reached. Another very common gall

described is that formed by Colopha ulmicola, and the
diagnoses of five new species of Pemphigus are given. In
a second part of this paper Mr. Monell describes several
new species, and gives detailed s)Tionymy of several
already described. Two excellent plates accompany Dr.
Riley's notes on the gall-making forms.

New Birds from the Portuguese Possessions in
Western Africa.—Prof. Barboza du Bocage publishes
(Journ. de Scien. Math, Phys. Nattir. , Nos. xxiii. and xxiv.,
Lisboa, 1878) his sixteenth and seventeenth lists of birds
from Angola . A new genus and species {Hylypsomis sal-
vadori) is established for a creeper, and a pretty sun-bird
is called after M. d'Anchieta, who has added so much to
our knowledge ofthe birds ofAngola {NectaiHtiia anchietce).
Several other new species are described in the sixteenth
list. In the seventeenth list a new genus and many addi-
tional new species are also established, the more remark-
able being a sun-bird {Nectarinia oustaleii) and a unique
bird from Caconda {Sharpia angolensis), called afterJMr.
Sharpe, of the British Museum, and having affinities with
Hyphantomis.

A UNIVERSAL CATALOGUE
'T'HE Council of the Society of Arts, probably the most
• practically useful body in the kingdom, has taken a
positive step towards the accomplishment of a task which
certainly deserves to be called gigantic. We need not

moralise once more on the extent to which the making of
books has been carried ; many a modem Solomon has no
doubt been appalled into silence in the effort even to

realise, far less to express, the extent of this manufacture.
To attempt to begin ab initio to catalogue the works pub-
lished during the past century, or even since the beginning
of the present century, would be a task which to us would
seem to be hopelessly endless. Any one whose business
it is to work with books, and even the most thorough-
going scientific worker must refer to them occasionally,

must recognise the immense advantage, however, of
having in one properly arranged catalogue, as complete
a list as possible of printed books, and the farther back
it went, the more valuable it would be. It is, then, cer-

tainly a fortunate thing that there exists ready to hand,
though unprinted, a catalogue which for all practical pur-

poses may be regarded as a vmiversal catalogue of printed

books, and that not only for the past century, but the

past four centuries and more; for the British Museum
Catalogue begins as far back as 1450. Some time ago
the Society of Arts considered the advisability and prac-

ticability of constructing a catalogue coming down to the

year 1600. The Council addressed a series of questions

to them likely to give useful answers, and afteraards met
to hear evidence on the subject. ^Ir. Bullen and other

authorities were thus examined, and it seems to have
been Mr. Bullen who happily suggested that the best and
only sure method of laying a solid foimdation for the

Universal Catalogue of English printed literature would
be to print the Catalogue of the Printed Books in the

British Museum, from A.D. 1450 to the present time, say,

the end of the year 1878, representing about 1,250,000

vols., and comprising between 2,000,000 and 3,000,000

entries, i.e., main titles and cross references. He con-

sidered the work might be ready for printing, " in a rough
and ready way,'' in two years, and in less time if more
force were employed, and that it would take five years to

print. All the witnesses agreed that the printing of the

British Museum Catalogue would be highly desirable, and
the Committee are of the same opinion.

As we have had occasion to point out in these pages,

the British Museum Catalogue is by no means perfect,

and it is specially difficult for a man in search of a scien-

tific serial or paper to get at it without much roundabout

hunting from one cross reference to another, much waste

of time, and loss of temper. Still considering all the diffi-

culties in the way of constructing a perfectly new catalogue,

we do not think a better course could be followed than that

suggested by the Society of Arts' Council. It might be
possible to introduce some improvement in arrangement

during the process ofprinting, and especially with reference

to the arrangement ofthe publications of scientific societies,

which at present is so completely unscientific. It must
also be borne in mind that the Catalogue is only one of

authors, and that for many purposes of research such a
catalogue is of little use without an equally complete one

of subjects. Still the want of the latter is no argument

against the publication of the former, though we should

hope that the one would be followed by the other.

Of course such a stupendous, and, at its cheapest,

costly undertaking could hardly be accomplished by any
private body, and it is natural that the Society of Arts

should look to government for help in the matter. As the

scheme has the approval of the President of the Society,

the Prince of Wales, we should think that the Govern-

ment is not likely to hesitate in granting such aid ds

might be required. Of course the printing and paper

need not be luxurious nor expensive, and the specimen-

page issued by the Society seems to us satisfactory. It is

calculated that the British Museum Catalogue would thus

occupy about forty-five voliunes of 1,000 pages each, and
could be issued through the Stationery Office at about i&r.

per vol., and even less if the edition were of 2,000 copies.

No doubt a fair sale would be obtained for such a publica-
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tion both at home and abroad, for take it all in all, as Mr.

BuUen says, "no catalogue in the world, whether in print

or in manuscript, is equal to that of the British Museum."
We hope, therefore, that the proposal of the Society will

speedily meet with a favourable response from Govern-

ment, and that should it be decided to print the British

Museum Catalogue, some plan will be formed by which
proofs may be revised not only by qualified bibliographers,

but that the various departments of literature, science,

and art will be represented on the staff of revisers.

A MIRROR BAROMETER
TV/r L]£ON TEISSERENC DE BORT has invented
^^ • an aneroid mirror barometer, which is described
in a recent number of La Nature. It is based on a method
analogous to that well-known since the researches of

Gauss for the reading of small rotations. M. Teisserenc
de Bort has sought to obtain an aneroid barometer which
will give precise observations at sea, especially in rough
weather, when it is impossible to read the mercury baro-
meter. The principle of this barometer is very simple.

The elastic tub or box B carries, as in most aneroids, a
metallic point, which follows its movements. In the

ordinary aneroid the transformation of the vertical move-
ment into a rotating movement necessitates either a chain

or a curb, or a sort of fork which works in a spiral furrow

cut in the axis which supports the needle. These various

systems have the inconvenience of producing frictions
;

some of them are liable to dust and rust. In the mirror

barometer, the transformation of the movement is ob-

tained by the simple contact of a small palette supported

on the axis of the mirror and of the point spoken of above.

As the angle which the plane of the mirror may describe

does not exceed 12° on each side of the vertical, it follows

that the contact of the point in the palette is always

precise.

Teisserenc de Bort's mirror barometer.

As to the amplification of the movements necessary to

enable us to appreciate millimetres and their fractions,

this is obtained by reading with the aid of a small

reticled telescope, L, the image of a graduated scale E
which is reflected in the mirror M, By combining the

enlargement of the telescope with the distance of the

scale from the mirror, we succeed in giving to the appa-
ratus a length of less than 20 cm. by 12, which renders it

quite portable. It is important to remark that the ampli-
fication of the movements of the box, which, in ordinary
barometers, is obtained by means of several levers, is

obtained here by an optical process ; it follows that the
numerous frictions and the time lost in contacts are mostly

eliminated. There remains only a single movement, that

of the axis which bears the mirror; in the barometer
figured the pivots are of steel and the cap of platinum,

and in order to avoid rust, the whole is nickel-plated.

M. Teisserenc de Bort proposes to construct others, in

which the axis will be mounted on rubies. This garniture

will not sensibly increase the price of the apparatus. This

instrument is too new to allow us to appreciate the full

degree of precision which it can attain. In a trial in a

captive balloon by Capt. Perrier of several aneroids as

compared with the mirror, the latter showed a great sen-

sibility, and it quickly resumed its original position on

landing.

BUTTERFLIES WITH DISSIMILAR SEXES
"N^ATURALISTS have long been familiar with the
»-^ fact that the two sexes of certain species of lepi-

doptera often differed from each other ;in colour and
marking, and sometimes in form and size to a very consi-
derable extent. For this phenomenon the convenient
term "Antigeny" has been proposed by Mr. S. H.
Scudder.' In accordance with Darwin's theory of sexual
selection we find that when the sexes of a butterfly differ

to any marked extent in colour, it is generally the male
which is the more gaudily coloured, although there are
certain genera in which the reverse obtains ; but, as I

pointed out in Nature (vol. iii. p. 508), there is reason to

beliere that in these exceptional cases the males may be
* Proc, Amer. Acad. , xii. 150.

the selecting sex. Mr. Charles Darwin having recently

called my attention to a paper on this subject in Kosmos^
by that most philosophical entomologist, Fritz Miiller, I

have thought that an abstract might interest readers of

Nature.
The species of which the author treats, Epicalia

acontius, has such very dissimilar sexes that Fabricius

described them as distinct species, calling the male

Antiochus and the female Medea, while in Doubleday and

Westwood's " Genera of Diurnal Lepidoptera" the two

sexes are placed in different genera, the male in Epicaha

and the female in Myscelia. It is not known with cer-

tainty who first pointed out that Antiochus and Medea

were the sexes of the same species ; but this fact is now

' " Epicalia acontius. Ein ungleiches Ehepaar," Kosmos, January, 1879,

p. 285.
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established beyond doubt. Were this not the case

Antiochus would be without a female and Medea without

a male. Indeed Fritz Miiller has reared from larvae both

sexes of an allied species, Epicalia numilia, which differ

from one another to the same extent as do the sexes of

E. acontins. In both sexes of this latter species the

general ground colour of the wings is black, the male
having a broad oblique bar of a bright orange colour

extending from about the middle of the inner margin to

about the middle of the fore-wing in the direction of the

apex. There is a corresponding blotch near the middle
of the hind-wing, so that when the wings are extended
the bar on the fore-wing is continuous with the blotch on
the hind-wing, the whole forming one oblique orange bar.

The female {Medea) has two oblique rows of pale yellow
spots across the fore-wings running nearly parallel with
the costal margin, and two similar rows across the hind-
wings ; when the insect rests with outstretched wings, the

fore- and hind-wings overlap so that the spots of all four

wings form three straight parallel rows which are con-
tinued on the body by spots of the same colour. The
sexes of -£". numilia differ in a similar manner.

Further, in the female of E. acontius (as in both sexes
of E. numilia), the inner margin of the fore-wing is nearly
straight, while it is markedly curved in the male. Both
wings in this latter sex are also much broader in propor-
tion to their length than is the case with the female, and
in consequence of this, the wings of Antiochus overlap
each other to such an extent that nearly half the hind-
wing is hidden beneath the fore-wing, the space thus con-
cealed being fully twice as broad as in Medea. The
curvature of the inner margin of the fore-wing of a
butterfly when exaggerated on the over-lapping portions
of the two wings, is, according to the author, a never-
failing indication of the presence of a scent-secreting
organ at this spot. Thus, having read in Doubleday and
Westwood's " Genera " that in the fore-wing of Ageronia
" the inner margin in the male is occasionally dilated,"
Fritz Miiller caught a male specimen oi A. arethusa, and
found a strong odour to be emitted by a scent organ
concealed between the wings. Now in Antiochus a
similar organ exists, while it is absent in the male of
E. numilia, and in this latter the fore and hind wings
overlap only to the same extent as in the female.
When in lepidoptera the sexes of a species differ from

one another to any great extent in colour and marking,
the female is generally inconspicuous or is coloured
gaudily in imitation of some other species (mimicry).
Thus in Thecla hemon the male is bright blue, while the
female is duU broAvn, while in Dyschema amphissa the
male is white, and the female is one of the numerous
mimickers of Acrcea thalia. This explanation, however,
does not apply to the female of E. acontius, since there
is no species marked in a similar manner which might
serve as a model for mimicry. On the other hand, the
Medea type of marking is to be found in a large number
of species of the same and of allied genera (the female of
Myscelia orsis, for example). Neither can the coloration
of Medea be considered protective, since it is very con-
spicuous, and the insect has a habit of sitting with wings
fully expanded.

According to Darwin's theory of sexual selection,^ the
ancestor of the present genus Epicalia was probably of
the Medea type—the present form of the male having
resulted from selection by the female. The author then
asks whether Medea has preserved the form of marking
common to both sexes of the progenitor, and whether
this marking has any present significance; also : "Is the
colour ornamental, or for offensive or defensive purposes,
or both ?—for the one does not exclude the other." In
reply to the latter part of this question, dissent is ex-
pressed from Prof. Gustav Jaeger's view, that yellow is
asa rule an offensive or defensive coloiir. It is next pointed

' " Descent of Man." L 388.

out that in the female of E. numilia, the row of spots is

replaced by a broad oblique yellow bar, this alteration of

pattern being attributed to sexual selection by the males,
which must have thus preserved but at the same time
slightly modified, the taste of the commo« ancestor of the
genera Epicalia and Myscelia, the females of a few spe-

cies of which have been made to depart to a much
greater extent from their congeners by a greater diver-

gence of taste on the part of their mates. The females
of most of the species of these genera had, however, " set

the fashion" in a completely new direction, and thus
brought about the dissimilarity of the males.

In support of this view the author remarks, that

although sexual selection is generally regarded as being
exerted by the females, yet, as Haeckel has maintained,^
the selection by the males must have an equal influence

on the opposite sex. That such a choice is exerted by
butterflies the author has already pointed out.' In the

present case we must believe that the two sexes mani-
fested completely different tastes,^ just in the same
manner as much that we consider physically or intellec-

tually superior in woman woxild be considered imfitting

for men.
The acquisition and modification of the Medea type of

marking may have occurred at a time when both sexes

of the ancestral form were alike. Such peculiar marking
could not have been produced by the direct action of

external conditions nor by any innate " laws of growth,"
neither can it be considered as a protective colouring

produced by natural selection. Sexual selection is thus
the only explanation left open.

It has been shown by Weismann that the colour and
marking of butterflies' wings are undoubtedly affected by
external conditions, and in the case of lan-ae markings,
which, through such conditions, make their appearance
on one segment, not unfrequently extend to other seg-

ments (by correlation of growth ?). The same appears to

hold good for the wings of butterflies : markings which
through any cause appear in any one wing cell tend to be
repeated on corresponding places in the other wing-cells.

When such markings serve as signs of distastefulness or

for other protective purposes, they would be preserved,
and even increased in brilliancy and size by the action of

natural selection. Thus a striped butterfly might be pro-

duced from a simple grey or brown one, and the markings
regularly repeated on the corresponding places of the
wing-cells would not fail to give us a pleasing impression,
although no selection with special regard to beauty had
taken place. In such cases, however, it is obviously im-
material whether the markings of the fore- and hind-
wings harmonise or not. When, however, we have an
unbroken bar across both fore- and hind-wings so arranged
that the pattern is only complete when the insect sits with
outstretched wings, or is in an attitude of flight, while in

every other position the bar is broken, it may be safely

assumed that the ever-vigilant eye of selection had brought
about this result.

The markings oi Medea are then considered from this

point of view. The two rows of yellow spots on each
wing, as already described, form three straight rows
when the wings are spread out as in flight ; in any other
position— if, for instance, the fore-wings are pushed too
forward or too far backwards—the symmetry is broken.
Special attention is called to the fact that the hindmost
rows of spots on the hind-wings have been distorted so
as to form a straight bar parallel with the other rows

;

this results from the displacement of the spots, each of

which, although situated in one wing-cell, does not appear
on the corresponding place in each cell ; were this the

case, the row would be curved instead of straight. That
it was the sense of beauty of a critical eye which straight-

' " Generelle Morphologic," 1866, LL 244. _
Kosmos, ii. 42

3 The term "reciprocal sexual selection" might be advantageously
applied to such ciasses of cases.—R. M,
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ened the original curved row of spots to a straight bar, is

most strikingly shown by the two foremost spots of the

row which are unsymmetrical with regard to the corre-

sponding row on the front wings, and which really form
the commencement of a curved bar, but these are hidden

by the overlapping of thefront win^s.

Thus it was perhaps the selection of males by the

females that first perfected the Medea type among the

progenitors of the genus. Later on the males of some of

the species may have been completely modified (as with

E. acontius). while the females retained their peculiar

pattern (by reciprocal selection or by sexually limited

inheritance ?) down to the present time.

In conclusion, attention is directed to the scent-secret-

ing organ of Epicalia acontius as compared with that of

another butterfly belonging to a quite different group,

viz., Antirrhcea archaa, the organ being almost identical

in these two widely-separated species, and thus affording

a striking instance of what is well known to evolutionists

as "analogy," in contradistinction to "homology."
R. Meldola

SUN-SPOTS AND COMMERCIAL CRISES

I
HAVE been repeatedly told by men who have good
opportunity of hearing current opinions, that they

who theorise about the relations of sun-spots, rainfall,

famines, and commercial crises are supposed to be
jesting, or at the best romancing. I am, of course,

responsible only for a small part of what has been put

forth on this subject, but so far as I am concerned in the

matter, I beg leave to affirm that I never was more in

earnest, and that after some further careful inquiry, I am
perfectly convinced that these decennial crises do depend
upon meteorological variations of like period, which again

depend, in all probability, upon cosmical variations of

which we have evidence in the frequency of sun-spots,

auroras, and magnetic perturbations. I believe that I

have, in fact, found the missing link required to complete

the first outline of the evidence.

About ten years ago it was carefully explained by Mr.

J. C. OUerenshaw, in a communication to the Manchester
Statistical Society {Transactions, 1869-70, p. 109), that

the secret of good trade in Lancashire is the low price of

rice and other grain in India.' Here again some may jest

at the folly of those who theorise about such incongruous

things as the cotton-mills of Manchester and the paddy-

fields of Hindostan. But to those who look a little below

the surface the connection is obvious. Cheapness of

food leaves the poor Hindoo ryot a small margin of

earnings, which he can spend on new clothes ; and a

small margin multiplied by the vast population of British

India, not to mention China, produces a marked change

in the demand for Lancashire goods. Now, it has been

lately argued by Dr. Hunter, the Government statist of

India, that the famines of India do recur at intervals of

about ten or eleven years. The idea of the periodicity of

Indian famines is far from being a new one ; it is dis-

cussed in various previous publications, as, for instance,

"The Companion to the British Almanack for 1857,"

p. 76. The principal scarcities in the North-Western

and Upper Provinces of Bengal are there assigned to the

years 1782-3, 1792-3, 1802-3, 1812-13, 1819-20, 1826, 1832-3.

Here we notice precise periodicity up to 181 2-1 3, which,

after being broken for a time, seems to recur in 1832-3.

Partly through the kind assistance of Mr. Garnett, the

Superintendent of the British Museum Reading Room, I

have now succeeded in finding the data so much wanted

to confirm these views—namely, a long series of prices of

grain in Bengal (Delhi). These data are found in a

publication so accessible as the Journal of the London
Statistical Society for 1843, vol. 6, pp. 246-8, where is

printed a very brief but important paper by the Rev.
' This view is confirmed by the opinion of Mr. E. Helm, as given in the

Transactions of the same society for i8<8-9, p. 76.

Robert Everest, chaplain to the East India Company,
" On the Famines that have devastated India, and on the
Probabihty of their being Periodical."

Efforts have, I believe, been made by Dr. Hunter, Mr.
J. H. Twigg, and probably others, to obtain facts of this
kind, which Avould confirm or controvert prevailing
theories ; but this little paper, which seems to contain
almost the only available table of prices, has hitherto
escaped the notice of all inquirers, except, indeed, Mr.
Cornelius Walford. The last number of the Jo7ir7ial of
the London Statistical Society contains the second portion
of Mr. Walford's marvellously complete account of " The
Famines of the World, Past and Present," a kind of
digest of the facts and literature of the subject. At pp.
260-1 we find Everest's paper duly noticed. In this latter

paper we have a list of prices of wheat at Delhi for
seventy-three years, ending with 1835, stated in terms of

the numbers of seers of wheat—a seer is equal to about
2 lib. avoirdupois—to be purchased with one rupee. As
this mode of quotation is confusing, I have calculated the
prices in rupees per 1,000 seers of wheat, and have thus
obtained the following remarkable table :

—

i

1763
1764
1765
1766
1767
1768

1769
1770
1771

1772

1773
1774
1775
1776
1777
1778

1779
1780
1781

1782
1783
1784
1785
1786
1787
1788

1789
1790
1791
1792
1793
1794
1795
1796
1797
1798

1799

Price of Wheat at Delhi

50 M.C,
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When the above numbers are plotted out in the fonn
of a curve, the earlier part of the series presents the ap-

pearance of a saw, with four or five high, sharp-pointed
teeth at almost exactly equal distances of ten years. The
first maximum, that of 1763, is perhaps imperfectly re-

presented, and were the table extended backwards, the
true maximum might fall in 1762. It is remarkable that

after about the year 1807 the character of the curve sud-
denly and entirely changes, the oscillations becoming
comparatively small, irregular, and rounded, although
the periodicity, as already remarked, seems to recur in a
less intense degree after 1823. This change in the curve
may be due to some local causes, such as the opening of

new roads and markets, and it is obviously important that
we should learn whether this is the case, or whether some
important meteorological variation is here manifested.
This is not the only instance in which a well-marked
decennial oscillation appears to be for a time suddenly
arrested or thrown into confusion.
One difficulty which presents itself in connection with

the above table is that the commercial crises in England
occur st?nultaneously with the high prices in Delhi, or
even in anticipation of the latter ; now the effect cannot
precede its cause, and in commercial matters we should
expect an interval of a year or two to elapse before bad
seasons in India make their eflfects felt here. The fact,

however, is that the famines in Bengal appear to follow
similar events in Madras. Thus it is well known that
the great famine occurred in the year 1770, or even began
in 1769, though it seems not to have made its mark at
Delhi until 1773. This quite explains the fact that the
English crisis was in 1772-3. Mr. F. C. Danvers, of the
India Office {Journal of Science, N.S., vol. viii. p. 436),
assigns famines in the Madras Presidency to the years
1781-3 and 1790-2. In fact Mr. Danvers explicitly points
out this tendency of famines to travel northward, saying

(p. 441) :
" It is a point worthy of remark that severe

droughts in Northern India have, on several occasions,
followed closely upon distress similarly caused in the
Peninsula of India; thus the Madras famine of 1781 to

1783 was followed by one which affected Bengal, the
north-western provinces, and the Punjab in 1783-4; the
failure of rains which resulted in scarcity in many of the
provinces of the Madras Presidency in 1824-5, was fol-

lowed by a similar calamity in the North-western Pro-
vinces in the succeeding years. The " Guntoor" famine
of 1833 preceded only by a few years one which affected
the north-western and lower provinces of Bengal in

1837-8, and the Madras famine of 1866 was very closely
followed by one in the North-western Provinces and the
Punjab in 1868 to 1870." We see, then, that in looking
for periodicity, we must confine each comparison to events
of the same locality. It must also be allowed that the
commencement of ia.m\ne in India precedes by about two
years the occurrence of commercial collapse in England.

It ought to be added that Everest refers to a journal
published at Calcutta, called Gleanings of Science, which
contains (vol. i. p. 368) a table of the prices of various
kinds of grain at Chinsurah in Bengal, from 1700 to 1813.
The volume is to be found in the British Museum ; but
on refeiTing to it and plotting out the curve for the price
of rice, it was very disappointing to find the series
broken by gaps of several years every here and there,
which renders it impossible to draw any safe inference,
affirmative or negative. The table is said to have been
drawn up by G. Herklots, the fiscal of Chinsurah, from
authentic documents. Now, if such documents existed
half a century ago, it is indispensable that minute in-
quiry should be made for any local records of the kind
which may still exist.

Returning to the prices at Delhi, and taking the above
table in connection with a mass of considerations of which
I have given a mere outline at the last meeting of the
British Association (see foicrnal of the Statistical and

Social Inquiry Society of Ireland, August, 1878, pp
334-42; Nature, vol. xix. pp. 33-37). I hold it to

be established with a high degree of probability that

the recurrence of manias and crises among the prin-

cipal trading nations depends upon commerce with the

east. This conclusion is confirmed by the fact that

these fluctuations are but slightly felt by the non-trading

nations, and that what these nations do feel is easily

accounted for as an indirect effect.

It has been objected by the Economist that this ex-

planation cannot be applied to the earlier crises in the

years 1711,1721, and 1732, because trade with India was
then of insignificant dimensions. But the reading of

many old books and tracts of the seventeenth and
eighteenth centuries has convinced me that trade with
India was always looked upon as of the highest import-

ance. A large part of the political literature of the time
was devoted to the subject, and under the Mercantile

Theory the financial system of the country was framed
mainly with an eye to Indian trade. The published re-

turns of exports and imports probably give us little idea

of the real amount of trade, as smuggling was very com-
mon in those days, and much of the Indian trade went
on secretly in private ships or indirectly through Holland.

Dr. George Birdwood has lately been studying the re-

cords of the India Office, and he gives as the result of

his extensive reading "that the histor)' of modem
Europe, and emphatically of England, has been the quest

of the aromatic gum-resins, and balsams and condi-

ments, and spices of India and the Indian Archipelago"
ifournaloi the Society of Arts, February 7, 1879, vol.

xxvii. p. 192). This closely corresponds with the view
which I have been gradually led to adopt of the cause of

decennial crises.

While India is, no doubt, together with China, the
principal source of disturbance, there is no reason to sup-

pose that it is the only source. A nearly exhaustive

analysis which I have made of the trade of England with

various parts of the world during the last century, as

given in Whitworth' s valuable tables, fails to disclose any
clear periodicity as regards European trade. The investi-

gation of various long series of prices of agricultural pro-

duce in Europe also leads me to believe that the decennial
periodicity, if felt in Europe at all, is over-borne by dis-

turbing causes, or involved in too great complication to

admit of discovery. On the other hand, I have fallen

upon the very interesting and significant fact that the e.x-

port trade from Maryland and Virginia exhibits what
seems to me an unquestionable periodicity, with maxima
in the years 1701, 171 1-13, 1720, 1742, 1753, 1764, and
1774. The same tendency is not apparent in the trade

of New England. Thus it is likely that crises may have
an independent meteorological origin in the semi-tropical

States of the Union ; and, if so, it is probable that there

are other tropical parts of the world where the meteoro-
logical conditions allow the cycle to manifest itself. This
subject, so far as it has yet been studied, is full of im-

portant and mysterious facts, which stimulate the interest

of the inquirer in a high degree. At the same time it is

plain that sound conclusions can be reached only by most
extensive analyses and comparisons of large series of

facts. The search for the facts, too, among the records

of the last two centuries, the suitable part of which has
in too many cases probably perished, is so tedious and
disappointing that it taxes the patience of the inquirer

very severely. It is no jest at all.

But whatever be the area of the tropical and semi-

tropical regions from which the decennial impulse comes,

mainly India and China, no doubt, it does not follow that

the extent of the commercial mania or crisis here is

bounded by the variation of the foreign trade. The im-

pulse from abroad is like the match which fires the in-

flammable spirits of the speculative classes. The history

of many bubbles shows that there is no proportion be-
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tween the stimulating cause and the height of folly to

which the inflation of credit and prices may be carried.

A mania is, in short, a kind of explosion of commercial
folly followed by the natural collapse. The difficulty is

to explain why this collapse so often comes at intervals of

ten or eleven years, and I feel sure the explanation will

be found in the cessation of demand from India and
China occasioned by the failure of harvests there, ulti-

mately due to changes of solar activity. Certainly the
events of the last few years, as too well known to many
sufferers, entirely coincide with this view, which is, never-
theless, made the subject of inconsiderate ridicule.

Hampstead, April 23 W. Stanley Jevons

JAMES NICOL, F.R.S.E., F.G.S.

A NOTHER of the links connecting us with the early
^^ days of geology has been severed by the death of
the Professor of Natural History in the University of
Aberdeen. For some years past Prof. Nicol's failing

health prevented him from undertaking more work than
his college duties required, so that he had somewhat fallen

behind the crowd of younger aspirants to scientific repu-
tation. It is a pleasant duty to recall his early services

to geology. As far back as the year 1 843 we find him
contributing to the series of prize essays of the Highland
Society a memoir on the geology of his native county,

Peebleshire. Devoting himself with energy to the prose-
cution of his favourite pursuits, he prepared a useful

little Guide to the Geology of Scotland, illustrated with
maps and sections, and giving, from his own observations
and the researches of previous writers, a corripendious

account of Scottish geognosy, so far as then known.
Many years afterwards he published another compila-
tion of Scottish geology in the form of a Geological
Map of that country. He specially took up the mine-
ralogical and petrographical department of geology,

and showed his capacity for these subjects by pub-
lishing a text-book of mineralogy, which has kept its

place as a work of reference. Appointed Assistant
Secretary of the Geological Society, he in that capacity
edited the Society' s Journal, and had an opportunity of

coming personally in contact with the foremost geologists

of his time. Among those whose friendship he formed,
one of the kindest and most serviceable was Murchison.
Through the assistance of that active and powerful friend

Nicol was appointed to the Chair of Geology at Cork, and
a few years afterwards to the more lucrative post at

Aberdeen, which he resigned only last year. During
these years of official work he found time for a number of
original papers chiefly on the geology of different parts of

Scotland. Thus he returned once more to the study of

the rocks of his own Tweed Valley to which he had been
the first definitely to apply the term silurian. In company
with his friend and benefactor Murchison, he extended
these observations into Ayrshire and the west of Scotland.

With the same companion he visited the north-west
of Scotland, and after a long journey through these
regions produced an independent memoir, in which he
suggested that much of the metamorphic rocks of
the north-west Highlands consisted of altered Car-
boniferous formations. When the fossils found in the
Assynt limestones proved to be unquestionably Lower
Silurian he was of course compelled to retract his pub-
lished suggestion. He then adopted a completely opposite
view and endeavoured to prove that the rocks which he
had thought might be altered Carboniferous were really

the most ancient or fundamental masses of the west coast

brought up everywhere to the surface again by a vast

dislocation and inversion. In this view, no less than in

that for which it was substituted, he was opposed by
Murchison, who proved by many sections that the rocks
in question really lay upon the fossihferous limestones

and could not therefore be older than the Lower Silurian
period. From the time of this dispute the late professor
devoted himself chiefly to his duties at Mareschal College,
where his capacity for business made him a most useful
colleague. From summer to summer, however, he could
resume the hammer and renew his acquaintance with old
haunts or make himself familiar with new ones. In these
excursions he was sometimes accompanied by an old
geological friend to whom he could communicate the
views he no longer cared to publish. With a kindly
nature he united a certain timidity which made him
shrink from publicity and led to his being less widely
known than his personal qualities deserved that he
should be.

NOTES
The International Meteorological Congress was opened at

Rome on Tuesday last week, nearly all the Countries of Europe

being represented, as well as the United States. Prof. H, P, S.

Smith and Mr. Scott represented this country. Prof. Cantoni

was elected president, M. Wild, of St. Petersburg, vice-pre-

sident. Dr. Hoffmeyer, of Copenhagen, and Mr. Scott, secre-

taries. The introductory address was given by M, Depretis,

who spoke of the great influence exercised by the physical

sciences on the progress of the other sciences, and consequently

on the moral and economical development of nations. He
referred to the important place of meteorology among the

physical sciences, and concluded by welcoming the strangers to

Italy. Dr. Buys Ballot was unable to be present, but Prof.

Mascart read an address sent by him, full of scientific data and

statistics, passing in review all the discoveries recently made in

America and Europe in meteorological science. The report on

the work of the permanent committea was read by the secretary

of the committee, Mr. Scott. The congress then divided into

sections for work.

The annual meeting of the French Societes Savantes com-

menced on April 16 at the Sorbonne. The general sessions of

the Section of Sciences were held under the presidency of M.
Milne Edwards, on April 16, 17, and 18. MM. Faye and

Wurtz were vice-presidents, and M. Blanchard the secretary.

M. Faye deiivered a lecture on the i8th in the large hall, on the

Great Movcr-ents of the Atmosphere. General Nansouty, the

Director of the Pic dn Midi Obsevatory, gave an address, in

which he complained of the interruptions in the telegraphic com-

munications with Toulouse, caused by the snows during

winter, and insisted upon the necessity of placing the wire undei

ground. M. Ferry, the Minister of Public Instruction, who is

president, said that he should take the measures which were

asked for by the gallant observer, whose devotion to science was

so widely admired in France and abroad. M. Alluard, Director

of Pvy de Dome Observatory, presented a series of maps tabu-

lating the readings taken at Clermont Ferrand and on the top of

the mountain. An intermediate station has been established..

The final meeting of the Congress took place in the large hall of

the Sorbonne, under the presidency of M. Ferry, who was

assisted by a large number of officials. Five reports were read

on the works of the Societes Savantes. The Minister, as usual,

delivered a speech stating the projects of his administration.

The number of learned societies in France is now 360. He
stated that the Government spent 1 1,000,000 frs. in 1870 for the

Faculties ; the sum was now 30,000,000 frs. The list of rewards

granted was then read over. The four gold medalists in science

are M. Combercure, of Montpellier, for mathematical disquisi-

tions, M. Dieulafait, of Marseilles, for geology, M. Coquillon,

for determining the quantity of inflammable gas contained in the

air of coal-mines, and M. Schrader, for explorations in the

P)Tenees.
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The French Physical Society held its annual meeting the

other day at the Hotel of the Societed'Encouragement, rue Bona-

parte. 'Y\i^&fafade of the hotel was illuminated by a series of

twenty-four lamps of the Reynier system fed by three large

gramme machines, each of them consuming from three to four

horse-power. The effect was regular for several hours, but the

illuminating power was very low as compared with ordinary

regulators. Among the apparatus exhibited we noticed a rota-

tion machine exhibited by M. Antoine Breguet, to demonstrate

that the Gramme machine may be considered as a form of the

Barlow rotating wheel. M. Nodot, preparateur of the Dijon

Faculty of Science?, exhibited a Barlow apparatus, in which

the rotating part is formed by a series of copper wires radially

implanted in the centre. M. Deprez exhibited a new motor

worked by six Bunsen elements, and which gives about five

kilogrammetres per second. This apparatus is analogous to

a Wilde electro-magnetic machine. All the principal opticians

of Paris, Breguet, Ducretet, Carpentier (formerly Ruhm-

korff), Dubosc, Dumontin, Froment, Deleuil, Sauter and

Lemonnier, sent in an improved or enlarged form the in-

struments which have attracted the attention of physicists

in recent years. The Faber speaking-machine, which has

been attacked by one of the French scientific papers as being

worked by a ventriloquist, was exhibited and explained by

M. Garrel. The display "was considered as one of the

most successful that has been offered to the public since

the Society was established. The large halls of the hotel were

crowded up to a late hour.

Since the commencement of the present year, the well-known

weekly German botanical journal, the BotaniscJu Zdtung, has

passed into the sole editorship of Prof. De Bary, of Strassburg.

Those interested in British botany will be glad to hear that

the threatened extinction of the Botanical Exchange Club, to

which we recently alluded, has been averted. Mr. Charles Bailey,

of Manchester, has offered to undertake the main responsibility

of the curatorship, although the scope of the Club will in future

be somewhat restricted. There is a proposal for issuing, in

connection with the Exchange Club, a small number of copies of

a reference herbarium of British plants, .the difiicult and critical

species being especially kept in view, on the plan of Reichenbach's
" Flora Germanica Exsicata."

The Times Paris correspondent telegraphs that at the sitting

of the Academy of Sciences on Monday, it was announced that

Lavoisier's chemical apparatus, still preserved by his heirs, but

hitherto left unnoticed, had been minutely inspected by Prof.

Truchot, of Claremont Ferrand. It is in excellent preservation,

and the accompanying docimients show that Lavoisier was the

author of the work on sea-water distillation published anony-

mously in England.

An exhibition of an interesting kind is to be held in Dresden
in the summer of this year. This is a general exhibition of

objects of art, science, and industry, connected with the educa-

tion and training of youth. The following are the various classes

into which the exhibition will be divided:— i. Teaching ma-
terial for schools, home. Kindergarten, &c. 2. Printed works,

as schoolbooks, children's books, illustrations. 3. Gymnastic
and similar apparatus. 4. Musical instruments. 5. Toys. 6.

Articles required for children in all departments of industry, as

furniture, linen, clothes, orthopaedic instruments, &c. A sys-

tematic exhibition of the development of various school materials

will be connected with the above, and historical objects con-

nected with training and education are therefore desired. A
similar exhibition on a small scale in 1877 ^^<i ^ great success.

The Committee of the Exhibition consists of one merchant and
three teacher.-;. Inquiries should be addressed to Herr Kauf-

mann C. Heinze, Dresden. The Exhibition will be open firom

July I to August 31.

Secondary Technical Education forms the subject of the

address delivered before the American Institute of Mining

Engineers by their president, Mr. Eckley B. Coxe, at their

Baltimore meeting. Great stress is laid on the necessity of

educating workmen, and the maxim, a little learning is a

dangerous thing, is combated by the sUtement that false learn-

ing mingling with the truth causes the danger. If the truth of

the maxim were admitted we fail to see that it provides a very

strong argument against education. A little dynamite is a

dangerous thing, but it is of great use in mining work. The

author states that they have already five gotxi schools at their

works, and proposed to establish another to carry on the educa-

tion of those boys who have left them to enter the works.

While admitting that an average boy cannot work all day and

study all the evening, and foreseeing the possibility of making

Jack a dull boy, the programme of studies is sketched out "as

far as we have been able to arrange it." It comprehends in-

struction in algebra, geometry, trigonometry, free-hand and

mechanical drawing, with descriptive geometry, physics, che-

mistry, mineralogy, and geology, mechanics and the construction

of machines, framing, mining, and mine surveying, English

composition, book-keeping, and, last of all, writing. Our

astonishment is that not only is arithmetic omitted but lunar and

planetary theory have no place assigned to them.

The Madras 'limes writes:—The necessity of a scientific

training for coffee planters is now being recognised- Men
of intelligence, industry, and steady habits can alone hope

to succeed as coffee planters. We would urge upon estate

owners the expediency of insisting upon their superintendents

and assistants possessing a knowledge of chemi-try, sufficient at

least for the purposes of coffee planting. They should be able

to make analyses of the coffee tree, soil, manures, &c. Planters

should also be able to take correct observations of the weather,

gauge the rainfall, take notes of the nature and progress of the

various diseases the coffee tree is subject to, and so forth. The

paper of questions submitted by Mr. Harman to the various

coffee planters in Coorg will put their capabilities to the test,

and though we are aware that there are many educated and intel-

ligent planters in that province, we fancy some of them will find

it no easy task to answer the last of Mr. Harman's questions

:

Can you give analyses of your rock soil and sub-soil ?

On January 15, 1880, an International Exhibition of products

of agriculture, industry, science, and fine arts will be opened at

Mexico. The Exhibition will remain open for three months.

The Anthropological Exhibition at Moscow was opened on

the l6th inst. The International Anthropological Congress,

connected with this exhibition, will however not meet until

August 7 next.

Slight shocks of earthquake were noticed at Montmarault

and Chantelle, in the French Department of the Allier, on

March 27th. A slight shock of earthquake, lasting about fifteen

seconds, and travelling from east to west, was felt at Darjiling

at 8.15 on the morning of the II th ult.

The death is announced of Mr. William Mudd, the curator of

the Botanical Gardens, Cambridge, after a brief illness. The
stipend attached to the office is about ico/. a year ; it is in the

gift of the Botanical Garden Syndicate.

Mark W. Harrington, M.A., F.L.S., lately Professor of

Astronomy at the luaj erial L'niversity of Peking, and formerly

assistant Professor of Botany at the University of Michigan, has

just been appointed Professor of Astronomy and Director of the

Oijservatory at the last-named institution, the chair rendered

vacant by the resignation of Dr. James C. Watson, now Pro-

fessor of Astronomy at the Wisconsin University.
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A COURSE of three lectures will be delivered in the Galleries

of Natural History and Antiquities, British Museum, on the

24th, 28th, and 30th inst., by Dr. Carter Blake, of Westminster

Hospital. Some of the keepers of departments will also give

vivd voce explanations of the specimens under their care.

Mr. Artemas Martin, a well-known American mathe-

matician, has lately commenced the publication of a serial work,

entitled The Mathematical Visitor, appearing occasionally at

intervals of several months. It is published by him at Erie,

Pennsylvania, and shows a creditable spirit of enterprise in

entering a field which is not generally considered remunerative.

We have received the first number of the American Chemical

yournal, which promises to take a high place in scientific litera-

ture. Its first object is to collect the good original papers

written by American chemists, and to make them the basis of a

purely chemical journal, while papers from other journals, and
notes in all departments of chemistry will find a place. It is

expected that six numbers will appear yearly. The principal

articles in the first number are " On the Complex Inorganic

Acids," by Dr. W. Gibbs, " On Nitrogen Iodide," by Mr. J. W.
Mallet, a paper on Lockyer's hypothesis that the so-called ele-

ments are compound bodies, by Mr. C. S. Hastings, of Johns
Hopkins University, and "On the Oxidation of Substitution

Products of Aromatic Hydrocarbons," by Messrs. Remsen and
Hes. There are, besides, several reviews and a number of

notes.

The scientific journals of Pennsylvania express much regret

at the possibility of the failure of the Legislature of that State

to make appropriations for the continuance of the work of the

Geological Survey. This work has been carried on for several

years past under Prof. Lesley with great success, and it is so

near completion that its cessation now might be considered

almost a national calamity.

The War Department is on the point of at length adopting

war balloons into the land and sea services. Movable apparatus

for inflating and manipulating military balloons in the field has

just been completed in the Royal Arsenal, Woolwich, and
been tried with two new balloons, specially constructed for

military purposes. The apjjliances consist of a portable tank,

weighing 400 lb., containing iron shavings, together with a port-

able boiler and furnace. These appliances can be moved about

with troops on the field or on vessels at sea. Hydrogen is

generated by passing steam through the iron turnings. As soon

as the necessary arrangements can be made it is in contemplation

to send a few war balloons out to Zululand.

The boring of an artesian well for the purpose of investigating

the nature of the chalk layers through which the submarine tunnel

between England and France is to pass was resumed on the

French coast at Sandgatte on March I last. The depth of the

well, which at the end of last year was at 34*35 metres, was

extended to 38*50 m.—that is, to a depth corresponding to

8*67 m. below the low-water level. At this depth the flow into

the well amounted to 1,300 litres per minute, and the exhaust

machines became insufficient. They are to be replaced by more
powerful ones.

We are glad to see that Messrs. Kegan Paul and Co. have

published in a handy form a complete translation of Prof.

Haeckel's " Freedom in Science and Teaching," first reproduced

in this country in our owti columns. There is an interesting

prefatoiy note by Prof. Huxley.

A new monthly electrical paper has been started in Paris, the

Lumih-e electrique, intended as a general organ of electricity.

We have received from Messrs. Cole and Sons, of Notting

Hill, several specimens of pathological, physiological, and edu-

cational preparations for the microscope, which for cutting and

mounting surpass anything we have seen. They are really

beautiful preparations, and deserve to be widely used.

The Report of the Marlborough College Natural History

Society for the past year is an unusually satisfactory one.

Several modifications in the rules have been attended with

good results, and the Society seems in a .fair way to become
a real working one. The papers by the boys and others are

highly creditable
;
perhaps the most generally interesting is that

by Mr. Rodwell, on Iceland. The Report of the Winchester

and Hampshire Scientific and Literary Society is not quite so

satisfactory as could be wished ; the dilettante and absolutely

idle elements seem large, and the Report complains of the in-

difference to the less popular subjects. We trust that the next

Report will be more satisfactory.

Apropos of electric perforation of glass. Prof Waltenhofen, of

Prague, has recently described the following experiments :—

A

thin glass plate, having on it a small drop of stearine, is intro-

duced into the spark-path of an electric machine. It is perforated

at the part where the drop is, and more easily so when the drop-

side is turned to the positive electrode. A glass plate, hung bi-

filarly between the electrodes of a Holtz machine, is driven by

the discharge towards the negative electrode, and more strongly?

if the side turned towards the positive electrode be partly covered

with stearine. Prof. Waltenhofen considers that 'the rapidly-

moving air-molecules in the spark-path are ruled by a com-

ponent of velocity directed from the positive to the negative

electrode.

The following subjects in natural science have been proposed

by the Society of Arts and Sciences of Utrecht, for prize com-

petition :— I. Researches on the development of one or several

species of invertebrates whose history is not yet known. 2.

Researches on the influence of small variations in exterior cir-

cumstances on the evolution of the embryo of one or several

species of vertebrates. 3. Exact anatomical description of the

larva and nymph of the common cockchafer {Melolontha vul-

garis). 4. By what means may the water of rivers which

traverse Holland be purified so as to become potable, without

any injury to health ? What would be the expense of applying

them on a large scale ? 5. A memoir on the results of experi-

ments made in recent times on the motion of liquids and the

resistance they offer to moving bodies ; with an exposition (a) of

the general or special laws which may be deduced ; (3) of the

principal points on which some data are still wanting, and the

nature of the experiments necessary to obtain them. 6. Critical

and experimental study of the functions of the semicircular

canals of the ear. 7. Critical and historical study of the theo-

ries of electric phenomena observed in muscles and nerves. 8.

Critical aperpi of the methods employed to determine the place

which substituted atoms and groups of atoms occupy in bodies

of the aromatic series, according to the theory of the constitution

of benzol given by Kekule and Ladenburg. 9. Determine

rigorously the quantities of heat liberated or absorbed in the

allotropic change of two or several simple substances. Each

prize consists of an honorary diploma and about 25/. Papers

must be sent in to the Secretary before December r, 1879.

The additions to the Zoological Society's Gardens during the

past week include three Red Brockets {Cervits rufiis) from

Brazil, presented by Mr. W. H. Lacy; a Blue-faced Green

Amazon {Chrysotis lotiquett) from St. iucia. West Indies, a

Yellow-fronted Amazon {Chrysotis ochrocephala) frorn Guiana,

presented by Mr. Neville Holland ; a Black-faced Kangaroo

(Macropus melanops) from South Australia, three White-eared

Conures {Conuras leucotis) from Brazil, an Upland Goose

{Bernicla magellanica) from the Falkland Islands, deposited ; a

Reeve's Muntjac {Ceraihts reroesi) born in the Gardens.
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ON THE DEVELOPMENT OF THE SKULL
AND ITS NERVES IN THE GREEN TURTLE
ICHELONE MIDAS), WITH REMARKS ON
THE SEGMENTA TIONSEENIN THE SKULL
OF VARIOUS TYPES ^

FOR these embryos the author is indebted to Sir Wyville

Thomson and Mr. H. N. Moseley, the latter having sent

him the smaller specimens, and the former the ripe and nearly

ripe young. There are in all five stages.

\st Stage, \-in, long.—The embryo is already fairly formed, for

there are rudiments of all the principal organs. About fifty-two

somatomes may be counted behind the head, and there are

evidently seven clefts—four post-oral, two pre-oral, and one oral.

The body of the embryo is tolerably distinct from the yolk-sac,

the mesocephalic flexure is well marked, and the tail is coiled

upon itself.

The regions of the body, y\z., cervical, dorsal, and caudal, are

plain. A fold lying between the fore and hind limbs shows the

commencing carapace, which is at present the only mark to

distinguish it from any other Sauropsidan embrj'o.

Half the ventral region is now taken up by the heart and its

pericardium, and behind it the ventral laminge have not closed

below, thus showing the Wolffian bodies within. Posteriorly the

umbilical vessels are seen emerging
The limb-buds grow out from a continuous ridge, due to a

thickening of the me^oblast at the upper part of the somato-

pleure.

The body-cavity extends into the head, thus corroborating

Fig. I.

—

Chelotu midas, ist stage. Au, auditory capsule ; br. i and 2,
branchial arches; c, carapace; e, eye; _f.b, fore brain ;_f.l, fore-limb;
H, heart ; h.b, hind brain ; k.l, hind Umb ; hy, hyoir* • ni.b, mid brain

;

7Hn, mandible ; m.x.p, maxUlo-palatiae ; n, nostril ; u, uiibihcus.

Mr. Balfour's account of the same thing taking place in the
Selachians. -

As far as possible, the head has formed a coil similar to that
of the tail, from which it never more than partially recovers.
This bending of the head, which imprisons the elements of the
face, sets the dorsal region free, and the neural canal expands to
form the three vesicles of the brain. Buds are already seen on
the forebrain which give rise to the hemispheres.
The axial tissues, below the nerv'ous structures, are thickening

into embryonic cartilage.

A sectional view shows the mid-brain to be bent like a horse-
shoe, forming the "middle trabecula" of Rathke, which is

occupied by the apex of the notochord, its investing structures,
and the third nerves.

Three pairs of chambers, for the organs of special sense, are
built in the sides of the cranium.
The mouth is formed as in other types, by the extension of the

third pair of clefts into one another ; the fomrth or mandibulo-
hyoid cleft, being what is usually known as the first cleft.
The first post-oral A-isceral arch, forms most of the frame-

work and machinery of the month, but as a rule, rudiments of
pre-oral arches, supplemented by sub-cutaneous bones, finish the
upper jaw.

On the whole, the series of clefts and folds along the face of
the embryo are at this stage very regular, and the sense capsules
are intimately connected with those which lie below them,

'Abstract of a paper by Prof. Parker. F.R.S., read at the Royal Society
on rebrunry 13.

•'

» This extension of the body-cavity is also seen m the lizard.

The slit -like opening of the nasal sac and the space between
the eyeball and maxillo-palatine fold are very probably openings
of the same nature as those behind them.

The tubular cartilage that forms round the external nostril is

homologous with the " labial " that serves the same purpose in

the Icthyopsida.

The floor of the skull is open under the fore-brain, and the
double maxillo-palatine fold is sharply severed from the nasal

fold. The fronto-nasal process is but little freed from the in-

ferior cranial wall and the nasal folds.

Fig. i.—Chel(me midas, 2nd stage. Letters as before.

2nd Stage, ^-in. long.—The proximal part of each limb now
lies adherent to the infero-lateral region of the body in a manner
very similar to what is seen in the osseous fishes. The edge
above the deep sulcus between the marginal row of cutaneous
folds and the ingrowing abdominal part of the body-wall is

ultimately somewhat bevelled down, but it shows well that the
structure in which the plastron is formed is not originally flat but
trough-shaped.

The upper region of the mandible is already assuming the
very image of the quadrate with its tympanic cavity and its

Fig. 3.

—

CMone midas, 3rd stage. Letters as before, r, rostrum.

condyles. In the cavity a discoid body—the " extra-stapedial " has
developed. Between the second post-oral (hyoid) fold and the
hollow of the quadrate elevation, the beginning of the membrana
tympani is seen.

The eyeball is now at its relatively largest size, exceeding the
mid-brain in bulk.

The maxillo-palatine fold is somewhat hoiu'-glass shaped, and
has a head -cavity in its fore part.

In the middle of the palate an open space appears into which
the oral lining has grown. This diverticulum is the rudiment of
the pituitary body. It lies where the hypoblast and epiblast
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meet, but is probably formed from the latter. The infundibu-

lum is beginning to grow towards the pituitary body, and close

in front of it are seen the optic nerves which are still hollow.

Rudimentary olfactory lobes are seen where the solid olfactory

nerves are given off.

Cartilage is forming in the base and sides of the skull, as well

as in the ear-capsules. The notochord ascends high into the

head and is slightly curved over at the end. The azygous
prochordal element, or inter-trabecular bar, is of equal size to

the trabeculoe, which are now articulated with the hind part of

the basis cranii, in front of the base of the ascending wall.

This stage is especially valuable in helping to a clear con-
ception of the true nature of the prochordal part of the

trabecular.

T^rd Stage, \\-in. long.—In this stage the head has almost
acquired the adult form, and the carapace is well marked out.

The abdominal region is flattened to give rise to the plastron.

The limbs have also practically acquired their adult form, and
the heart is fairly inclosed in the thorax.

The post-oral clefts are now filled in, and the skull is

thoroughly chondrified, foiTning a cartilaginous trough. The
trabeculce and inter-trabecula have grown into a high septum
between the eyes and nose. From the former, the orbito-

sphenoids grow, and the alisphenoids extend from the orbito-

sphenoids to the auditory capsules. Ossification now begins in

the palate.

The notochord turns round in the post-clinoid upgrowth of

of the basal plate, and the sheath in its descending part becomes
solid, and ends behind the lobules of the rudimentary pituitary

body as a tear-shaped drop or lump of cartilage. If the head
had been straight, this drop might have reached its fore end,

directly below the first nerves. The inter-trabecula is a con-

tinuation of the same skeletal tract as the sheath of the notochord,

and it reaches to the actual end of the head, while the drop of

cartilage approaches the organic end.

^h Stage— two-thirds ripe—3-?«. long.—In these embryos
nearly all the adult structures can be seen. The epipterygoid is

still, however, a cartilaginous hook hanging down from the

quadrate. The colimiella is well developed, and its shaft is

ossified.

The parietals have grown down the sides of tlje skull causing

the alisphenoids to be absorbed to a great extent. The investing

bones are now rapidly developed, but much of the endocranium
is still soft.

5/A Stage—ripe—4/«. long.—The processes of development
and ossification have now gone so far that little can be remarked
upon as differing from the adult. The epipterygoid, however,
which is wedged in between the descending parietal and the

pterygoid, is now a distinct bone, but its apex permanently

touches the apex of the pedicle of the quadrate, from which it

was segmented.
The development of C/4if/(3«^ w^'^iJj corresponds in all essentials

with that of the common snake
(
Tropidonotus natrix) and lizard

(Lacerta agilis) which the author has recently worked out ; but it

is well worth remarking that that which distinguishes the chelo-

nian from other reptiles is already manifest in the first stage.

The author considers that there are several things in the head
of the vertebrate embryo which are evidently ofa segmental nature.

Firstly, nerves in the head corresponding to spinal nerves. These
constantly fork over clefts, which are also signs of segmentation.

Thenumber of inferior arches, whether pre-cral or post-oral, also

indicate the number of segments that may exist in the head of

a vertebrate. At any rate, wherever there is any diverticulum

of a pleuro-peritoneal cavity, although divided off from that of

the body by the clefts, there is that which corresponds to a

somatome. By this last evidence there is at least one homologue
of a pre-oral somatome, and if we go by the nerves, clefts, and
cartilages, there are more.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

' The Council of King's College have decided to give the name
"Wheatstone Laboratory" to the physical laboratory of the

College, in honour of Sir Charles Wheatstone, who was for

some years Professor of Experimental Philosophy in the College,

to which he also bequeathed his valuable collection of physical

apparatus. The report of the laboratory work shows that the

physical laboratory was established in the year 1 868, and that

during the eleven years of its existence about 250 students

have been trained in it in the various branches of practical
physics. The average number of occasional students

—

i.e.,

students who are engaged in research and do not attend
with any special class, has been nine a year during the last five

years. Among these are graduates of the older universities, who
come to reside in London after they have completed their term
of residence at the University. Engineering students in their
third year's course have the privilege of working in the labora-
tory free of charge. There are also special practical classes
which have been well attended, for the Bachelor of Science and
the Preliminary Scientific M.B. Examinations of the University
of London, and also special classes for evening class students
who are engaged in business during the day-time. In all there
are not less than forty students now engaged in practical w ork
in physics in " the Wheatstone Laboratory " in King's College.
The Laboratory is greatly in need of endowment, in order
that an additional Demonstrator may be appointed, and the
usefulness of the laboratory still further extended.

SCIENTIFIC SERIALS
journal of the Franklin Institute, March.—We note the

T — T
following papers in this number :—Concerning —1——9» or the

Ti
limit of efficacy of steam-engines, by Mr. Klein.—Gauging-
and measuring-implements, by Mr. Richards.—A new engine-

governor, by Prof, d'Auria,—Conical arches at South Street

Bridge, Philadelphia, Pa., by Mr. Stauffer.—Graphic freight

diagrams, by Mr. Dudley.

Bulletin de VAcademie Royale de Belgique,mo. i, 1879.—This
contains an interesting paper by M. Niesten, on the colours of

double stars, which he was led to study by the variations in

intensity and colour of planets in relation to the sun. He finds

that in systems which allow of connecting the colours with
position of the satellite in its orbit, the principal star is white or

pale yellow when the companion is at periaster, whereas in

other positions it is yellow, gold yellow, or orange. The
companion follows the principal star in its fluctuations of

colour, and often exceeds it as it removes from periaster

(where it is mostly white, like the principal). In per-

spective groups, the companion is nearly always blue, by
an effect (the author suggests) similar to that by which
mountains on the distant horizon look blue (and pointing to a

gaseous medium in celestial space).—M. Delarge describes some
instructive experiments on the telephone, applied in the neigh-

bourhood of ordinary telegraph line^ Secrecy can be insured for

telegrams, with dial-apparatus or that of Hughes, but the former

is objectionable as leaving no trace, and the latter is very ex-

pensive and delicate. Hence recourse should generally be had to

cipher.—M. Marchal contributes a revision of American He-
deracese, describing eighteen new species and a genus.—M,
Chevron is led to deny the inalterabihty of tricalcic phosphate

by citrate of ammonia ; but the use of this solvent for separation

of the phosphate may give sufficiently exact results if a too great

excess of the citrate solution be avoided.—We further note an
analysis of, and reports on, the second part of M. Lagrange's

work on the origin and establishment of astronomical movements,,

wherein is assumed that the material atoms were .originally dif-

fused through space in a state of rest and at the absolute zero of

temperature, and endowed simply with reciprocal attraction.

—

M. Malaise writes on arsenopyrite, or mispickel, and on the

arsenical water of Court Saint-Etienne.

No. 2. We have here a paper by M. Saltel on a mathematical

paradox, and on a new character of 'decomposition due to the

presence of multiple lines.—M. van Beneden records the receipt

of some interesting fossils of cetacea from marls of the tertiary

epoch in Croatia.

The Revue Internationale des Sciences (January-March, 1879),

contains the following papers of interest : On the cell soul and

soul cells, by Ernst Haeckel,—On the nutrition of plants, by J.

L. de Lanessan,—Analysis of two memoirs on Noctiluca, by

G. Carlet.—On a monstrous skeleton of a batrachian, by F.

Lataste.—Researches on Bacteria, by Dr, Kcch,—On vascular

innervation, by MM. Grutzner and Heidenhain.—On the action

of light and heat upon moving spores, by E. Strassburger and E.

Stahl.—On contagious diseases and disinfecting agents, by Prof.

Naegeli.—General observations on fertilisation, by E. Strassbur-

ger.—On a technical process for the study of fish embryos, by

F, Henneguy.—On the retina red and its relation to vision, b|
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\V, S. S.—On the movements of diatoms and Oscillatoria, by

Th. W, Engelmann.—On the preparation and conservation of

inferior organi.-^ms, by R. Blanchard.—On the influence of

motion and rest upon life, by Dr. A. Hon^'ath.

SOCIETIES AND ACADEMIES
London

Chemical Society, April 17.—Dr. Roscoe in the chair.

—

The following communications were made :—On heptane, from

ri7ius sabiniana, by T. E. Thorpe. Wenzell, in 1872, described,

under the name of abietene a hydrocarbon obtained by distilling

the exudation of the Californian "nut pine." The author has

ibjected the crude oil (which occurs in commerce in San Fran-

co) to an exhaustive chemical and phy^ical examination, and

ids that it consists of nearly piu-e heptane. This discovery,

lat a paraffin is playing the part of oil of turpentine in a tree

HOW living is exceedingly interesting, as our on'.y natural sources

of this hydrocarbon are petroleum and fos il fish oil.—On the

determination of tartaric acid in lees and inferior argol, by B. J.

Grosjean. The author suggests several improvements in the

well-known oxalate process of Warington. The employment of

the method of filtration suggested by Casamajor, the addition of

potassium chloride to render the precipitation of the potassium

bitartrate complete, precipitation of the latter salt by stirring,

&C. By these improvements the author has shortened the time

required for an e.-timation to four hours.—Conditions affecting

the equilibriimi of certain chemical systems, by M. M. P. Muir.

The author has carefully studied the influence of time, tempera-

Mre, and mass on certain reactions: i. Bismuthous chloride,

ydrochloric acid, and water. 2. Calcium chloride and potas-

-ium or sodium carbonate.—On the action of oxides on salts,

Part II., by E. J. Mills and J. W. Pratt. The authors have

examined the actions of aluminic, ferric, and stannic oxides on

potassic carbonate at a temperatnre of 735°.—Examination of

substances by the time method, by J. B. Hannay. The author

has arrived at the following conclusion :—Two hydrated salL^, in

forming a double salt containing the normal amount of water,

expend one half of the affinity of the anhydrous salt for its water

of crystallisation, in combining with each other, showing that the

formation of double salts is comparable with other forms of

chemical action.—Preliminary note on certain compounds of

naphthalene and benzene with antimony chloride, &c., by

Watson Smith. The author has obtained white needles, which

he believes to be trinaphthylstibine or naphthyloxystibine. He
has obtained other crystalline compounds, which have not yet

been examined.

Anthropological Institute, April 8.—Mr. Hyde Clarke,

vice-president, in the chair.—Mr. Coutts Trotter, of the Bengal

Civil Service, was announced a Member.—Prof. W. H. Flower,

LL.D., F.K.S., read a paper entitled "Illustrations of the

Method of Preserving the Dead in Darnley Island and South
Australia." A mummy from Erroob or Darnley Island, in

Torres Strait, inhabited by a Papuan race, was first described.

It was fastened in an extended position upon a framework made of

pieces of wood, joined together with native cords, and kept in an
upright position in the house of the relatives. The surface was
covered with red ochre, and a piece of the large Indian volute

shell {Alelo indica), fashioned into the shape of a shield, was
suspended in front of the body, as worn by the warriors in

battle. The whole of the viscera had been removed through an
aperture in the right flank, which had been carefully closed by
an interrupted suture. Pieces of light wood filled the abdomi-
nal and thoracic cavities. The tongue, larj-nx, &c., had been
removed through the mouth ; the lips were not closed, but the

jaw was kept fIom falling by a piece of cord passing close to

the bone, through the nostril, and round the ramus of the man-
dible. The orbits were filled with a resinous substance, and
imitation eyes of mother-of pearl introduced. The second spe-

cimen described was a dried mummy from near Adelaide, in

South Australia, presented in 1845 to the museum of the Royal
College of Surgeons by Sir George Grey. In this case the limbs

were bent jointly, and fixed by a band of native netting close

to the side of the body, the knees being behind the shoul-

ders, and the feet close to the hips. The internal organs
had not been removed, but the mouth had been filled with
emu's feathers, and careftilly sewn up, a tassel of feathers

hanging from one corner. Both cases showed a consider-
able amoiiat of care and trouble bestowed in what was con-
sidered the decent and proper care of the body after death ; but,

as might be expected, a more elaborate development of art was
attained in the Papuan than in the Australian.—A paper by Mr,
M. J. Walhou-'C was read, on rag-bushes and kindred ob>erv-

ances. The author, referring to the custom of tying pieces of

rag to the bushes near springs of healing repute and by the tomHs
of holy men, once common in England, and still observed on the

Continent, adduced evidence of its antiquity, and instances of its

occurrence in Europe, Africa, throughout Asia, and all over

America from the north to Patagonia. He also described some
apparent varieties of custom, w hen other objects than rags were
used, but with the same motive, and thought that they, as w ell as

the rags, were offered as symbols of sacrifice or gifts, sometimes to

deities, sometimes to ghosts, and often as thank-offerings for cures

of sickness and other benefits. The worthless form ofsuch offerings

might be owing to the sacred spots being frequently in remote and
desert regions, where travellers and pilgrims were not likely td

have things of value to spare, and would leave trivial scraps and
shreds reaxly at hand rather than nothing at all. Or they might

be substitutes for more valuable offerings, once generally made,
but which have a tendency to decrease in value, and at last exist

only nominally as survivals. The Chinese custom of offering

mock food and gilt-paper ornaments at tombs, where costly gifts

were anciently made, was referred to in illustration of this. It

was further suggested that the ex vole offerings, so commonly
hvmg in Roman Catholic churches, are a form and development

of the rags and shreds tied to bushes, and that may-poles and
even Christmas-trees may have had a similar origin.—A number
of antiquities from the United States of Colombia were ex-

hibited by Mr. W. D. Powles.

Meteorological Society, April 16.—Mr. C. Greaves, F.G.S.,
president, in the chair.—The following were elected Fellows of

the Society :—R. W. Abbotts, Rev. S. Allen, D.D., E. H. Banks,

F. J. BramweU, F.R.S., J. A. Caird, E. H. CardweU, the Earl

of Durham, J. Farquharson, W. Gamett, Rev. C. W. Harvey,
W. Inskip, the Earl of Powis, and D. Robie. The papers reaa

were : On the results of comparisons of Goldschmid's aneroids,

by G. M. Whipple, F.R.A.S.—Observations on the temperature

of the Atlantic during the month of March, by P. F. Reinsch.

Entomological Society, April 2.—^J.
W. Ehmning, M.A.,

F.L.S., vice-president, in the chair.—Mr. McLachlan exhibited

the cases of a number of species of Brazilian caddis-flies with

the insects bred from the larvae that manufactiu-ed some of them,
sent to him by Dr. Fritz Miiller from Santa Catharina, and read

extracts (with notes) from Dr. Miiller's letters on the sub
ject. In reference to the habits of Mantidae, which had been
recently brought under the notice of the Society, Mr. Stainton

referred to a larval form of probably Mantis religiosa, which
had been forwarded to him in 1866 by Mr. Moggridge, jun.,

and which, from its saltatorial habits, that gentleman had de-
scribed as a " curious grasshopper." De Geer had also drawn
attention to the apparent similarity between these insects belong-

ing to different orders, and Mr. Stainton considered that the

peculiar motion of the young Mantis was an illustration of the

remark of Mr. Darwin, that the relationships and affinities of
animals are often more expressed in the embryonic than in the
adult form.—Sir Sydney Saimders exhibited a bag-like fabrica-

tion, said to be the production of a large species of spider in-

habiting the Fiji Inlands.—The Secretary read a note from Mr.

J. W. Sclater, on insects destroyed by flowers.— Miss E. A.
Ormerod communicated a paper entitled " Observations on the

Effects of Low TemperatureJon-iLarvse." From an examination

of many species belonging to different orders, during the severe

frosts of the past winter, none were foimd materially injured by
the low temperature to which they were subjected.—Mr. Distant

communicated a paper containing descriptions of new species of

hemiptera collected by Dr. Stoliczka during the Forsyth expe-

dition to Kashgar in 1873-74, to form portion of the general

work on the scientific results of the expedition now in course of

publication at Calcutta.

Geological Society, April 9.—Henry Clifton Sorby, F.R.S.,
president, in the chair.—Rev. Joseph Finnemore, Thomas James
Slatter, William H. Twelvetrees, Arthur Pendarves Vivian, and
Ernest Westlake, were elected Fellows ; Prof. Bemhard von
Cotta, Freiberg, Dr. Nicolai von Kokscharow, St Petersbui^,

and Dr. J. J. S. Steen^tmp, Copenhagen, were elected Foreign

Members ; and Prof. P. J. van Beneden, Louvain, Prof.

Guglielmo Guiscardi, Naples, and Prof. Gerhard von Rath,

Bonn, Foreign Correspondents of the Society.—The following

communications were read :— On the geological age of the rocks

of the southern highlands of Ireland, generally known as "the
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Dingle Beds" and "Glengariff Grits," by Prof. E. Hull,

F.R.S. The author has arrived at the following results :—First,

that " the Dingle Beds " are perfectly conformable to, and con-

tinuous with, the upper silurian beds of the Dingle promontory.

Secondly, that they are the representatives of "the Mweelrea

Beds and Salrock Slates," of West Gahvay and Mayo, the age

of which, as shown by the fossils, is upper silurian, and that

"the Dingle Beds " may therefore be regarded as of the age of

the Ludlow Rocks, but unusually developed—the view adopted

as far back as 1839 by Sir Richard Griffiths. Thirdly, that

throughout the south of Ireland "the Dingle and Glengariff

Beds " are disconnected from the succeeding conformable series,

consisting of {c) lower carboniferous slate ; (d) the upper old

red sandstone with Anadotita jukesii; (a) the lower old red

sandstones and conglomerate, as these three conformable forma-

tions are found resting upon, and against, the Glengariff beds
successively in a direction either from south to north, or from
South-west to north-east, owing to a conformable overlap against

the flanks of an old shelving shore formed of the Glengariff beds.

Fourthly, that at the close of the upper silurian period, and after

the deposition of " the Dingle and Glengariff Beds," these strata

were disturbed, upraised, and denuded, and were not again sub-

merged till the commencement of the old red sandstone (a), when
they were successively overlain by the beds of that formation
with the succeeding ones of the lower carboniferous period,

probably inducting the carboniferous limestone in some places.

Lastly, that it was during this period of upheaval that, as the

author believes, the mo.rine Devonian beds (llfracombe and
Morte series) were deposited, which accounts for their absence

in the Irish area, which was either a land surface or only
partially submerged. To this part of the subject the author

hoped to call the attention of the Society on a future occasion.

—

On some three-toed footprints from the triassic conglomerate of

South Wales, by W. J. Sollas, F.G.S.—On the silurian district

of Rhymney and Pen-y-lan, Cardiff, by W. J. Sollas, F.G.S.

Statistical Society, April 15.—Sir R. W. Rawson, vice-

president, in the chair.—Mr. E. G. Ravenstein, F.R.G.S., read

a paper on the geographical distribution of the Celtic speaking
population of the British Isles. He stated that four Celtic

languages are at present spoken in the British Isles, three of

which belonged to the northern Gaelic or Gadhelic, and one to

the southern or Cymraig branch. The former are Irish Gaelic,

Scotch Gaelic, and Manx ; the Cymraig branch, since the

extinction of Cornish, being now represented only by the Welsh,
Ireland.—The localities where Irish Gaelic is the language of

the majority, are comparatively limited and remote area';, where
the population is less dense than in the more fertile and English
speaking districts of the island. In 1851, 23 '3 per cent, of the

population spoke Irish, and in 1871 15 '3 per cent. The success

of the labours of the "Society for the Preservation of the Irish

Language " was referred to, although it cannot be doubted that

Irish is on the decrease. Opinions differ as to the agencies to

which this decrease must be ascribed. The census on the whole
presented a very fair picture of the linguistic condition of

Ireland. Scotland.—Mr. Ravenstein said that not quite 9 per
cent, of the population could speak Scotch Gaelic, and that there

was no doubt it was dying out, although in the more remote
parts of the Highlands, and in the Hebrides, it still maintains

its ground. In the Isle of Man 25*6 per cent, of the population

still understood Manx. Wales (Cymraig).—Of all the Celtic

speaking races in the United Kingdom, the Welsh were the

most important, and in the maintenance of their own language

they showed by far the greatest amount of vitality. Including

60,000 Welsh in England, there are 1,006,100 Welsh speaking
people in Great Britain. The total number of persons in the

United Kingdom still speaking a Celtic tongue was :

—

Irish Gaelic 867,600
Scotch ,, ... ... ... 309,250
Manx ... ... ... 12,500
Welsh 1,006,100

Total 2,195,450
or nearly 7 per cent, of the population of the British Isles.

Paris
Academy of Sciences, April 14.—M. Daubrrfe in the chair.

—The following papers were read :—Law of propagation of

expressive nervous affections and phenomena, by M. Rambosson.
A movement piurely physical may be transformed into one
physiological, and into one psychic or cerebral, being transmitted

to these different media ; and reciprocally, a psychical movement

may be transformed with a physiological and a physical ; and
that without altering in nature, the same phenomena being
reproduced after all these transmissions and transformations, on
repassing into the same medium.—Studies on Collioure and its

environs, by M. Seriziat.—On the curve-place of positions of
centres of curvature of a left curve after its development on a
straight line, by M. Aoust,—On various experiments with an
oscillating pendulum having large amplitudes, by M. Dejean de
Fonroque. The pendulum being free to oscillate in all direc-
tions, the plane of oscillation becomes rapidly oriented in a
particular direction ; which- the author thinks is nothing but
the horizontal projection of the earth's trajectory,or the resultant of
the two great motions of translation of the earth, towards Hercules
and round the sun. The trajectory in question does not change sen-
sibly in direction, in the course of a day ; but in this time the in-

clination of the horizontal plane (passing through the point of
suspension) to this trajectory varies incessantly according to a
law easily determined, consequently its projection on this plane
must vary, also the direction of the pendulum. M, Comu,
while not accepting the causes assigned, thought the phenomena
worthy of attention. —Anomaly of magnetic observations of
Paris, by M. Flammarion, He does not allow M. Marie-Davy's
explanation.—Fossil fauna of the environs of Castres, by M.
Caraven- Cochin, He has discovered several carapaces of tor-

toises in the eocene sand^tone of the place, also jaws and teeth

of Lophiodon, scales and teeth of crocodiles (apparently three new
species), remains of various mammalia, &c. —On an alteration of
the cells of renal epithelium, at the commencement of Bright's

disease, by M. Cornil. He describes vacuoles in the cells of
the uriniferous tubes, filled with a ball or drop of granular albu-
minoid matter.—Researches on the Pyrenomycetes of St, Paul
and Amsterdam Islands, by M, Crie.—Considerations on the

Echinida of he Cenomanian formation in Algeria, by M. Cot-
teau. He finds remarkable relations of the system in Algeria
to that in France,

GOTTINGEN
"':. Royal Society of Sciences, February 12.—On the constant

batteries of Grove and Bunsen, by Herr Fromme.—Report on
ear diseases, by Dr, Burkner.
March i.—On the reduction of Abel integrals to elliptical

and hyper-elliptical, by Herr Konigsberger.
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Conducted by J. W. Douglas, R. McLacklan, F.R.S., E. C. Rye, F.Z.S.,

and H. T. Stainto.v, F.R.S.
This Magazine, commenced in 1864, contains standard articles and notes

on all subjects connected with Entomology, and especially on the Insects of
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of

the entire set to date, at the increased price of loj. each ; the succeeding

vols, may be had separately or together, at js. each.

London : JOHN VAN VOORST, i. Paternoster Row.
N.B.—Communications, &c., should be sent to the Editors at the above

address.

THE BREWERS' (oIJARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interests

Licensing, Legal, and Parliamentary Matters.

Review of the Malt and Hop Trades ; and Wine and Spirit Tradb
Record.

The Organ of the Country Brewers.

"The Brewers' Guardian " is pubUshed on the evenings of every alternate

Tuesday, and is the only journal oflScially connected with brewing interests.

Subscription, its. 6d. per annum, post free, datmg from any quarter-day.

Single Copies, is. each. Registered for transmission abroad.

Qfficei^j. Bend Court Walbrook, London, E^C

WANTED, Clean Copies of NATURE,
No. 433.—Address GflBce of Naturb, ag, Bedford Street, Strand.
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Now ready. In ^to, cloth, price 30^.
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ENCYCLOPAEDIA
BRITANNICA.
NINTH EDITION.

EDITED LY

Prof. THOMAS SPENCER BAYNES, LL.D.
Illustrated with numerous Engravings on Wood and Steel.

PRINCIPAL CONTENTS.
ELECTRICITY. Prof. Chrvstal.
ELECTROLYSIS. W. N. Shaw.
ELECTRO-METALLURGY. F. W. Rudler.
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ELLENBOROUGH. George Smith, LL.D.
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EPICURUS. W. Wallace, LL.D.
EPILEPSY. Dr. Affleck.
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ESCHATOLOGY. Rev. A. S. Aglen.
ESKIMO. Robert Brown, Ph.D.

ESSEN ES. Thomas Kirkup.
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ETHER. Prof. Clerk Maxwell.
ETHICS. Henry Sidgwick.
ETHNOGRAPHY. Elie Reclus.

ETNA. G. F. RoDWELL.
ETRURIA. A. S. Murray and Dr. W. Deeck^
EUBCEA. Rev. H. F. Tozer.

EUCHARIST. Canon Venables.
EUCLID. John S. Mack.ay.

EUPHRATES. Sir H. C. Rawlinson.
EURIPIDES. Prof. JEBB.

EUROPE. H. A. Webster.
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EVAPORATION. W. Gaknett.
EVE. Prof Robertson S:.iith.

EVIDENCE. Edmund Robertson.
EVOLUTION. Prof. Huxley and James Sully,
EXAMINATIONS. Rev. Henry Latham.
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Edinburgh : ADAM & CHARLES BLACK,

This day, demy £vo, 72 pages, price u.

The GERM THEORIES of INFECTIOUS
DISEASES.

By JOHN DRYSDALE, M.D.,

President of the Literary and Philosophical Society of Liverpool, Author
of "The Protoplasmic Theory of Life."

London : BALLIERE, TINDALL, &:COX, King William Street, Strand.

NEW WORK BY C. T. KINGZETT, F.I.C., F.C.S.

Now ready, in 1 vol., 8vo, price i8j. , cloth.

ANIMAL CHEMISTRY ; or, the Relations
of Chemistry to Physiology and Pathology : a Manual for Medical
Men and Scientific Chemists. By CHARLES T. KINGZETT, F.I.C.,
F.C.S., &c., Author of " History, Products, and Processes of the Alkali
Trade."

London : LONGMANS & CO.

On Saturday next, in crown 8vo, price 15J. cloth.

The ART of SCIENTIFIC DISCOVERY;
or the General Conditions and Methods of Research ia Physics and
Chemistry. By G. GORE, LL.D., F.R.S.

London: LONGMANS & CO.

FOWNES' CHEMISTRY BY WATTS.
Twelfth Edition.

PHYSICAL and INORGANIC CHEMIS-
TRY. 576 pp. Crown 8vo. Is. td.

ORGANIC CHEMISTRY; or, The Che-
mistry of the Carbon-Cor.ipcunds. 672 pp. Crown 8vo. lOJ.

J. & A. CHURCHILL. New Burlington Street.

FOREIGN BOOKS at FOREIGN PRICES.
WILLIAMS and NORGATE'S SCIENTIFIC BOOK CIRCULAR.
No. 35. Post free, one stamp. (Natural History, Physics, Astrcnjmy,
Chemistry, Medicine, and Surgerj'.)

14, Henrietta Street, Covent Garden, London; and 20, South Frederick
Street, Edinburgh.

GEOLOGY of WEYMOUTH and PORT-
LAND. With numerous Illustrations and Notes on the Natural His-
tory of the Coast. By R. DAMON, F.G.S. Price 3J. td. ; with.
Geological Map, 5^. Post free.

BY LIONEL S. BEALE.
Professor of Medicine in King's College, and Physician to the Hospital.

The MICROSCOrE in MEDICINE. Fourth Edition. 21s.
\_N(rd) ready.

On LIFE and on VITAL ACTION in HEALTH and]
DISEASE. 5J. \Ready.

BIOPLASM. An Introduction to Physiology and Medicincl
df. 6</.

DISEASE GERMS, and on the TREATMENT of thel
FEVERISH STATE. 12^. 6d.

KIDNEY DISEASES, URINARY DEPOSITS, and CAL-j
CULOUS DISORDERS. Third Edition. 251.

LIFE THEORIES and RELIGIOUS THOUGHT. Sj. U.
PROTOPLASM. Third Edition, very much enlarged. io.r. 6./.

London : J. & A. CHURCHILL.

In 8vo, price zJ. dd.

STUDIES IN COMPARATIVE ANATOMY, No. i.

The SKULL of the CROCODILE.
A Manual for Students. By L. C. MIALL, Professor of Biology in I

the Yorkshire College, and Curator of the Leeds Museum.
" Will be of great interest to students of biology."

—

Satztrday Revieiv.

MACMILLAN & CO., LONDON.

BRYCE-WRIGHT'S LATEST ARRIVALS.

SHELLS.—The celebrated Collection of the late Dr. Marie,]
of New Caledonia.

STONE IMPLEMENTS.—A very fine Scandinavian Col-
lection. Paleolithic Implements from France.

METEORIC IRONS.—Large Slabs of the Augusta Com-
pany, Virginia, U.S.A., Iron. Specimens also from Santa]
Katherina, Brazil ; Rittersgriin, Saxony, Manivalle, Mexico

\

Krasnojarsk (Pallas Iron), Siberia, &c.
IRISH ELK,

—

{Megaceros Hibernicus). Magnificent Skuli|
with Antlers.

BRYCE-WRIGHT,
90, GREAT RUSSELL STREET, LONDON, W.C.
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DIARY OF SOCIETIES.
London

THURSDAY, November 7.

LiNSEAN SociSTY, at 8.—On the Existence of Carpfsium (C. cemuum T)

in Queensland: Lewis A. Beraays.—Notes on Cleistogamic Flowers,

chiefly of Viola, Oxalis, and Impatiens : Alfred W. Bennett—Descrip-

ti;n5 of New Hemiptera: Dr. F. Buchanan White.—On the Absorption of

Rain and Dew by tne Grien Parts of Plants : Rev. George Henslow.
Chhmicai. Society, at 8.—On the Red Colouring Matter of the Litho-

speriiim Erythrorhizon : M. Kahara.—On the Occurrence of Certain

Nitrogen Adds amongst the Products of Combustion of Coal Gas and
Hydrogen Flames : L. T. Wright.—Second Report en Researches on some
points in Chemical Dynamics ; Dr. Wright and Mr. Luff.—On the Consti-

tution of the Olefine produced by the Action of Zinc on Ethylic Iodide

:

Dr. Frankland.
SATURDAY, No\-embkr 9.

Physical Society, at 3.

SUNDAY, November 10.

SvNDAY Lecture Society, at 4.—Voltaire: Moncure D. Conwav.
MONDAY, November ii.

RoY-\L Geographical Society, at 8.30.

TUESDAY, November 12.

A:;thropoijOgical Instititte, at 8.—Report on Anthropological Proceed-

ings at the Oriental Congress : R. Cust.—On some Characters_ Tattooed
en a Ivlotu Woman: J. Park HarrisDn, M.A.—On some American IIlus-

trati J.^s of the Evolution of New Varieties of Men ; Dr. Daniel Wilson.

West London Scientific Associ.\tion, at 8.

WEDNESDAY, November 13.

Royal Microscopical Society, at 8.—Further Inquiry into the Limits of
Microscopic Vision and the Delusive Application of Fraunhofer's Optical

Law of Vision : Dr. R. Pigott.

—

O.t the Measurement of the Angle of
Aperture of Objectives : F. H. Wenham.

THURSDAY, November 14.

Mathematical Society, at 8.—Anniversary.—Instability of Jets : Lord
Rayleigh. F.R.S.— Self-strained Frames of Six Joints: Prof. M. W.
Crofton, F.R.S.

SUBSCRIPTIONS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as follows :

—

Yearly 28J.

Half-yearly i+f- 6//.

Quarterly Ts. 6d.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly Sor. 6d.

Half-yearly iss. 6d.

Quarterly Zs.

Office : 29, Bedford Street, Strand.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
APPARATUS FOR CLASS DEMON-

STRATION and for SCIENCE SCHOOL?.
ELECTRIC LIGHT APPARATUS.
SIEMEN'S DYNAMO MACHINE for

Hire.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
COOKE'S TELEPHONE ALARUM.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

ELECTRO - METALLURGICAL CABI-
NETS, fr.'m;£4 to {,\i.

PROF. S. P. THOMSON'S LANTERN
SLIDE GALVANOMETER, -or.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

Nro) Illustrated Catalogue ofdopagespost free 6 stamps.

Orders over £i carriage paid to any part of the United Kingdom.

JAMES WQOLLEY, SONS, & CO.,
69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstrition, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinationj.

Portable Chemical Cabinets adapted for privatt study.

Price Lists on AppEcation.

LIGHTNING CONDUCTORS.
Experience, accumulated since the time of Benjamin Franklin, proTes

OsnclusiTely that a Conductor made of Copper of aidequate size is th« b<st
of all appliances for the protection cf every description of biulding from the
destrcctive effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts cf the world

with unvarying success, is the most Reliable, most Effective, acd Cheapest
Conductor ever offered to the public

It is simple in its application, no insulators being required, and it costs
•nly one shilling per foot for the standard sixe, which is safe in any storm
R. S. NETVALIi * CO.; 130, STRAND, W.C.

36, WATERLOO ROAD, LIVERPOOL.
68, .\NDERSTON QUAY, GLASGOW.

MAKXTFACTORY—GATESHEAD-ON-TYWEL

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
^lANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
By Special Appointment to His Majesty the KLr;g of Italy.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established iSc;.
Net Premiums and Interest ;f396,818
Accumulated Funds ._ .„ ... ... .„ £j,o82,aSx
Also a Subscribed Capital of more than ^1,500,000

Reports, Prospectuses, and Forms may be had at the Office, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE 14J. PORTABLE TIN C4lSE FOR DITTO, 2^. 6a.

JAMES HOW & Co.,
SCIENTIFIC INSTRUMENT MAKERS,

5, ST. BRIDE ST. {late 2, Faier Lane\ LONDON.

S. 0. TlSLEY^Sco.,
OPTICIANS,

17 2, BROMPTON ROAD, S.W.
(Close to South Kensinzton Museum).

THE PHONEIDOSCOPE.
An Instrument for Observing the Colour-Figures of Liquid Films under tb«

action of Sonorous Vibrations.

Being a Tisible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solutioa, DescriptiTe
Pamphlet, &c , in Card^joard Box, lot. (>d.

MANUFACTURED AKD SOLD WH0LB8ALS AN» XKTAIL BT
S. C. TISLEY & CO., 172. BROMPTON ROAD, LONDON, S.W.
TELEPHONIC ELECTRICITY. All Materials supplied for expeti-

mental purposes.

Price Litis ef Electrical and Acjuitic Apparatus, txnth Drawings atui
Descriptimt of tke Harmtnotraph, Post Fret, 2d.

MICROSCOPES, OBJECTIVES, &c.
CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Derign,

Construction, Optical Excellence, and Moderation in Trice, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and fnll Instructions by Post, 6 Stanqia.

Mailed abroad free.
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MESSRS. MAGMILLAN & GO.'S ANNOUNCEMENTS.

HEAT. By P. G. Tait, Professor of Natural
Philosophy at Edinburgh. With numerous Illustrations.

Crown 8vo.

SOUND, a Series of Simple, Entertaining, and In-

expensive Experiments in the Phenomena of Sound, for the

use of Students of every age. By A. M. Mayer, Pro-

fessor of Physics in the Stevens Institute of Technology, &c.

With numerous Illustrations. Crown 8vo.

MAROCCO : JOURNAL OF A TOUR IN. By
Sir Joseph D. Hooker, K.C.S.L, C.B., P.R.S., &c.

;

and John Ball, F.R.S. With Illustrations and Map. 8vo.

MEMOIR OF REV. FRANCIS HODGSON, B.D.,

Scholar, Poet, and Divine. By his Son, the Rev. James
T. Hodgson, M.A. Containing numerous Letters from
Lord and Lady Byron and Mrs. Leigh to Provost Hodgson,
who was an intimate friend of Byron. With Portrait en-

graved by C. H. Jeens. 2 vols. Crown 8vo.

SPORT AND WORK ON THE NEPAUL FRON-
TIER ; or. Twelve Years' Sporting Reminiscences of an
Indigo Planter. By " MAORI," With Illustrations. 8vo.

COAL, ITS HISTORY AND ITS USES. By
Professors Green, Ml\ll, Thorpe, Rucker, and Mar-
shall, of the Yorkshire College, Leeds. With numerous
Illustrations. 8vo.

CHEMISTRY : A TREATISE ON. By Professors

RoscoE and Schorlemmer, of the Owens College, Man-
chester. Vol. II. Metals, Part I. 8vo.

OEGENBAUR'S COMPARATIVE ANATOMY.
A Translation by F. Jefrey Bell, B.A. Revised with

Preface by Professor E. Ray Lankester, F.R.S. With
numerous Illustrations. Medium 8vo.

THE RELATIONS OF MIND AND BRAIN. By
H. Calderwood, LL.D., Professor of Moral Philosophy,

Edinburgh.

TURNER'S LIBER STUDIORUM. A Description

and a Catalogue. By W. G. Rawlinson. Medium 8vo.

12^. 6(/. Also a Large Paper Edition, 2IJ.

MODERN REALISM EXAMINED. By the late

Professor Herbert. Edited by Professor James M.
Hodgson.

THE EFFICACY OF PRAYER : being the Don-
nellan Lectures for 1S77. By J, H. Jellett, B.D.,

formerly President of the Royal Irish Academy. 8vo.

LIFE AND LETTERS OF THE REV. S. CLARK.
By his Widow. W^ith a Portrait. Crown 8vo.

LIFE AND LETTERS OF MATTHEW DAVEN-
PORT HILL, Recorder of Birmingham. By Rosa-
mond and Florence Davenport Hill. \Vith Portrait

engraved by C, H. Jeens. 8vo,

MISCELLANIES, POLITICAL AND LITERARY,
by M. E. Grant Duff, RLP. 8vo.

DANTE. An Essay ; with a Translation of the

"De Monarchia." By the Very Rev. R. W. Church,
M.A., Dean of St. Paul's. Crown 8vo.

"SON, GIVE ME THY HEART." Sermons by
the Rev. C. J. Vaughan, D.D., Master of the Temple,
Extra fcap. 8vo.

ENGLISH MEN OF LETTERS. Edited by John
Morley. (New Vols.)

HUME. By Professor Huxley.
GOLDSMITH. By W^illiam Black.

ART AT HOME SERIES. (New Volumes).
DRESS. By Mrs. Oliphant. Illustrated.

PRIVATE THEATRICALS. By Lady Pol-
lock. Illustrated.

LAMB'S TALES FROM SHAKESPEARE.
Edited with Preface by the Rev. A. AiNGER, M.A.
Reader at the Temple. (New Vol. of the Golden Treasury
Series.)

THE SCHOOL OF GIORGIONE, and other
Studies. By Walter H. Pater, M.A.

GRANDMOTHER, DEAR. By Mrs. Molesworth.
Author of "The Cuckoo Clock," "Carrots," &c. With
Illustrations by Walter Crane. Extra fcap. 8vo. gilt.

A HOUSEWIFE'S OPINIONS. By Augusta
W^ebster. Crown 8vo.

HISTORY OF FRANCE. ^y Charlotte M.
Yonge. New Volume of the Historical Course for Schools.
Edited by E. A. Freeman, D.C.L. i8mo.

HISTORY AND LITERATURE PRIMERS, Edited by

J. R. Green. New Volumes.

GEOGRAPHY OF GREAT BRITAIN AND
IRELAND. By John Richard Green and Alice
Stopford Green. W^ith Maps. i8mo.

ENGLISH
Nichol.

COMPOSITION.
i8mo.

By Professor John

FAIRY TALES, THEIR ORIGIN and MEANING, i

With some account of the Dwellers in Fairy Land. By
j

J. Thackray Bunce. Extra fcap. 8vo.

TOTAL ABSTINENCE. Addresses by Dr. B, 1

W, Richardson, F.R.S. Crown 8vo,
j

ISMAILIA. By Sir Samuel W. Baker, Pasha. A
Narrative of the Expedition to Central Africa for the Sup-

pres-ion of the Slave Trade. With Maps, Portraits, and

Illustrations. New and Cheaper Edition. W'ith New
Preface. I vol., crown 8vo,

A RAMBLE ROUND THE WORLD. By M. le

Baron de HtJBNER. Translated by Lady Herbert.
New and Cheaper Edition with numerous Illustrations.

Crown 8vo.

HABIT AND INTELLIGENCE, IN THEIR
CONNECTION WITH THE LAW^S OF MATTER
AND FORCE. By J. J. Murphy, New Edition,

with Illustrations. 8vo.

MAGMILLAN AND CO., LONDON.
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WORKS BY SIR G. R AIRY,
K.G.B., F.R.8., D.C.L, LLD., ASTRONOMER-ROYAL :-

ELEMENTARY TREATISE ON PARTIAL DIE-
FERENTIAL EQUATIONS. Designed for the Use of Students in the Universities. With Diagrams.
Second Edition. Crown 8vo. 5^. bd.

ON THE ALGEBRAICAL AND NUMERICAL
THEORY OF ERRORS OF OBSERVATIONS AND THE COMBINATION OF OBSERV.-VTIONS.
Second Edition, revised. Crown 8vo. 6i-. dd.

UNDULATORY THEORY OF OPTICS. Designed
for the Use of Students in the University. New Edition. Crown Svo. 6j. dd.

ON SOUND AND ATMOSPHERIC VIBRA-
TIONS. With the Mathematical Elements of Music. Designed for the Use of Students in the University.

Second Edition, Revised and Enlarged. Crown Svo. qj.

A TREATISE OF MAGNETISM. Designed for the
Use of Students in the University. CroAvn Svo. gj. dd.

POPULAR ASTRONOMY. With Illustrations. New
Edition. iSmo. 4^. da.

MACMILLAN AND CO., LONDON.

NOW RBADY,
SECON D EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4j. ^d. POST FREE.

A CATALOGUE OF CHEMiCAL APPARATUS:
ILLUSTRATED, CLASSIFIED. DESCRIPTIVE.

Demy 8vo, 480 pp.. Illustrated with 1,600 Woodcuts.

Most Complete and Cheapest List of Apparatus.

JOHN J. GRIFFIN a.nd SONS, 22, GARRICK STREET,
LONDON. W.C.

W. L A D D & CO.,
Scientific Instrument Manofactnrers

{By AppointTnent to the Royal Institution of Great Britain"),

II & 12. BEAK STREET. REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for makSig Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-
closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, or Business
Purpc^scs.

Illustrated Priced Catalogues post free for six stamps.
Carriage allowed to any station in England or Wales, on orders of 40J.

value and upwards.

MOTTERSHEAD AND CO.
r, EXCHANGE STREET, & 10, HALF MOON STREET,

MA^XHESTER.

With 112 EngraN-ings and 5 Maps of the Stars.POPULAR ASTRONOMY.
BY

PROFESSOR S. NEWCOMB, LL.D.
8vo, clotb, price i8j.

" As afiLrding a thorcughly reUable foundation for more advanced reading.
Prof. Newcomb's ' Popular Astroncmy ' is deserving cf strong recommend-
ation. "

—

Nature.
" When we take up a book written by one of the foremost astronomers,

mathematically and practically, of the day, we reed not fear that, however
popular, it will be mexact in its language or e\'asive in its descriptions. Nor
are we disappointed in the bock before us. Throughout the whole of it we
are struck by the total absence of the defects so comm:n in popular
writings. ... It is unlike anything else of its kind, and will be of more use
in circulating a knowledge of astronomy than nxe-tenths of the books
which have appeared ou th.s subject of late years. "

—

Saturday RevzcTv.
" This is by far the best written work on astronomy for the general reader

we have seen for some time : its style is so luc;d, and it is so full of sterlmg
informatt'jn, that a perusal of it cannot fail to impart a knowledge of the
salient features cf a branch of science which may well be considered the
most ancient in the world."

—

Philosophical Magazine.

MACMILLAN & CO., LONDON.

DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted
by the princ.pal Banks, Pubhc Office*, and Railway Ccmpanies thrcaghont

Ireland-

It writes almost instantly Full Black. I Flows easily from the Pan.
Does not corrode Steel Pens.

|
Blotting-paper may be applied at the

Is cleanly to use, and not liable to Blot, j m raent cf wr.ting.

Can be obtained in London, through ilessrs. Barci-W & Sons, Farring-
don Street; W. Edwards, Old Change; F. Newbesy & Sons, Newgate
Street; Wm. Mather, London and Manchester; J. Austin & Co., Duke
Street, Liverpool ; and St.acv & Cook, Paternoster Row ; and to be had of
all Stationers.

BEWLEY & DRAPER (Limited), Dublin.

HOLLOWAYS OINTMENT
A CEETAIlf

EEMEDY
For BAD BEEASTS, OLD WOUNDS, and SORES. K
effectually rubbed on the Neck and Chest, it cures SOBE

THBOATS, BKONCHITIS, COUGHS and COLDS; and for

GOUT, EHEUMATISM, and all Sldn Diseases it is uneq.ualled.
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E. DENT & Co,
MANUFACTURERS OF

WATCHES, CHRONOMETERS, ASTRONOMICAL,
TURRET, AND OTHER CLOCKS.

TO HER MAJESTY THE
QUEEN.

To

Foreign Sovereigns.

Catalogues on Appli-

cation.

TO H.R.H. THE PRINCE OF

WALES.

To

Foreign Republics.

Catalogues on Aiopli-

cation.

Makers of the Great Westminster Clock (Big Ben) ; of the Standard Clock and Standard Galvanic Chronograph
of the Royal Observatoiy, Greenwich ; and of Standard Clocks in most principal Home and Foreign Observatories.

MAKERS OF ADMIRALTV STANDARD COMPASSES.
Only Places of Business

—

61, STRAND. AND 34, EQYAL EXCHANGE, LONDON.

THE TELEPHONE COMPANY, LIMITED,
"- 36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, "Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Vy'anted.—A Liberal Discount allowed to the Trade.

s^ Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Coi^u^'ny's Patents.

I

Application for Price Lists or further information to be made to the Manager.

MICROSCOPIC SPECIALITIES.
Series L—24 Pathological Preparations, in Case ;^2 2 o
M II.—24 Physiological ,, ,, 220
,, III.—24 Educational ,, ,, 220
,, IV.—48 Physiological „ „ 440

£220
2 10 o
I II 6

Whole Insects and Parts of Insects and Pathological and Physiological Preparations in great and constantly increasing variety, and

of most valuable descriptions. 15^. to 30J. per doz.

Series V.—24 Preparations from the Frog,

Case

,, A.—^48 Diatomacese (selected)

„ B.—24 „ (very rare) ...

Descriptive Lists and full particulars on application to

ARTHUR C. COLE & SON,
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W.

Late of 62, St. Domingo Vale, Everton, LiverpooL
Printed by R. Clay, Sons, and Taylok, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and pubh'shed by

Machillan and Co., at the Office, 25 anl 30, BedfjrJ Street, Cjvent G.-xrden.—Thursday, November 7, 1873.
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE
" To the solid ground

Of Nature trusts the mind ivhich builds for aye."—WORDSWORTH

No. 472, Vol. 19] THURSDAY, NOVEMBER 14, 1878 [Price Sixpe>xe

Registered as a Newspaper at the General Post Office.] [.\11 Rights are Reserved.

BEOWNING'S INDUCTION COILS.

MR. JOHN BROWXIXG begs to inform scientific gentlemen that the adoption of an improved method of
winding Induction Coils has enabled him to increase their efficiency
guaranteed to give the length of spark named.

Induction Coil, to give a \ in. spark in dry air
Induction Coil, to give a I in. spark ..'.

Induction CoiJ, to give a li in. spark
Induction Coil, to give a ih in. spark
Induction Coil, to give a 3i in. spark
Induction Coil, to give a 4i in. spark
Induction Coil, to give a 6 in. spark

and reduce their cost. Every Coil is



NATURE \Nov. 14, 1878

MICROSCOPIC OBJECTS
Of fupcrlative perfection, illustrating Histology and every branch cf Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
E. WHEELER'S OBJECTS ARE IN THE BRITISH SECTION, GROUP 2, CLASS Vlll.

EDMUND WHEELER, 48N, ToUington Road. HoUoway, London, N.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
November 17, 1878 :—Clair J. Grece, Esq., LL.D., on "The Philo-
sophy of Heraclitus: Greek and Modern Cosmical Theories compared."
Members' Annual Subscription, ;Ci. Payment at the Door—One Penny,
Sixpence, and (reserved seats) One Shilling.

COMMUNICATIONS INVITED respect-
ing SJMNAMBULIS.M, of Facts experienced, and References to
Authentic Instances and Accurate Observations of the Phenomena, for
the use of
THE PSYCHOLOGICAL SOCIETY OF GREAT BRITAIN,
to be sent, confidentially, before the 20th instant, to W. H. COFFIN,

SCIENTIFIC CLUB, 7, Savile Row, London, W.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
in SciEN'CE, Foreign Languages, and University Courses.

Calendar post free from

The Principal—BENJAMIN RALPH. LL.B. Dub.

LIBRARY OP Harvard itniversity,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (A tronomical Observatory, Botanic Garden, Bussey Institution,

Divimty School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrI'bner & Co., 57 and 59,
LudgaieHill, London.

JUSTIN WINSOR, Librarian.

EDUCATION.
REV. W. TUCKWELL. late Head-Master of TAUNTON COLLEGE

SCHOOL, and Fellow of New College, Oxford, takes a FEW YOUNG
BjYS as PUPILS.—Address STOCKTON RECTORY, near Rugby.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
Rotany, Physiology, Chemistry. All the work practical.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Toadies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Berners
Street. W

WITHERNDEN SCHOOL, CATERHAM
V.\LLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number of Pupils

THE LONDON ATHEN^UM,
26, SUFFOLK STREET, PALL MALL.

Th's Institution being now established (500 Members having been ad-
mitted), an Admission Fee of Two Guineas will now be payable by new
Members.
Annual Subscripticn :—Town Members, Two Guineas ; Country Members,

One Guinea.
Members ad.-nitted in November do not pay the subscription for the

current year.

J. LOGAN LOBLEY, Secretary.

To LEADING SCIENTIFIC &LITERARY
MEX.—An old-estab'ished Firm., who are extending their Publishing
Department, are prepared to undertake the Publication of a few Stan-
darj Works in Science and General Literature, upon liberal terms. All
commun caticns in reply to this advertisement will be treated as strictly

confidential, and should be addressed in the first instance, by letter only,
to Dclta, Londcn Institution, Finsbury Circus, E.C.

ELECTRICAL and SCIENTIFIC APPA-
KATUS.-BEST W( )RKMANSHIP at LOWEST PRICES.—
Induction Coils and Electric Machines. New Electric lamp, i\s.
Bells with Automatic Switches and Batteries for Telephones, complete,
50J. Microphones most sensitive, 3^. td. ; Battery for ditto, per cell,

IS. (xi. Electric Bells, Fire and Thief Alarms, Telephonic Materials,
Wires, Carbons, Batteries, &c. Catalogues one stamp.—DALE &
CRAMPToN, Electricians, 4, Little Britain, London. E.C.

ELECTRICAL APPARATUS for SALE,
CHEAP.—Nearly every experiment in frictonal, and some voltaic.
Separately, or any assortment. Large and small Holtz Machines,
powerful Leyden Batteries, and other appliances, lar^e and cf special
excellence. Cylinder Machines with suitable size accessories. All
cuite ne V, and fit for exhibition anywhere.—For list apply, letter only,
F.B., no, Ca.nntn Street, London.

LIVING 8PECIMENS_P0R THE MICROSCOPE.

THOMAS BOLTON,
MICROSCOPISrS and NATURALIST'S STUDIO

17, ANN STREET BIRMINGHAM.
The beautiful Rotifers,

STEPHAN0CER03 EICHORNII
AND

LACINULARIA SOCIALIS.
Several varieties of Polyzoa ; also of Infusoria, Vorticella, Amoeba, S-C. P

also Chara, VoItox globaior, Protococcus, and Dermids.
Price List of Specimens on Amplication, with Stamped Addressed En\el pe.

Weekly Announcements will be made in this place of Organisms ready
for 5ale.

EQUATORIAL TELESCOPE & OBSER-
VATORY.—For Sale, Eo.uatorial Telescope, with 7-nch Object-glass,
by Merz ; the Stand, with clock fallowing moti n, made by Brown ng.

Capital Observatorj' \_n feet diameter), with revolv.ng Dr me and Trai.s.t-

room attached. Transit. Instrument for the same ; full Battery of Eye-
pieces, and best Star Spectroscope, by Browning. The whole in perfect

condition, and to be sold for the very low sum of £220.—Af ply to

John Browning, 63, Strand, London, W.C.

WANTED, a Second-hand ASTRONOmY-
CAL REFRACTING TELESCOPE of about 8 inches aperture and
10 feet focal length, equatorially mounted to suit any latitude from 10°

to 60', and prov.ded with Clock-work ard all the ufual Eye-pieces to

about 8oo diameters, and position and parallel Wire Micrometers.
Before purchasing, a guarantee from the original makers will be re-

quired, stating that the instrument is in perfect working order, and
that the object-glass is of first-ra'.e excellence and as good as r.ew.

—

Apply, by letter only, giving price, maker's name, and very full particu-

lars, to Tho.mas p. Bigg-Wtiher, Esq., Mcntague House, Surbiton
Hill, Surbiton.

NATURAL HISTORY AGENCY.
Collections of Insects, Bird and Mammal Skins, Eggs, Shells, Skeleton*

&c., bought or sold on Ciommission.
N.B.—Wanted Good Specimens of Native Implements of War.

A. H. JAMRACH, 218, East India Road, London, E.

THIN GLASS FOR MICROSCOPIC!
MOUNTING, of best quality. Circles, 3.'. 6<f. per ounce ; Squares,!
2S. gd. ; post free ^d. extra ; Ground-edged Slips, 5J. per gross : also!

other Mounting Materials and Objects prepared for mounting.- CHAS"
PETIT. 151, Hi^h Str^t. Stoke Newington. N.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gj., he says^—" As it is impossible to enable the reader to recognise rocks and mira

rals at sight by aid af verbal descriptions or figures, he will do well t^

obtain a well arranged collection of specimens, such as may be procured'
from Mr. TENNANT(i49, Strand), Teacher of Mineralogy at King's
College, Lcndjn." These Collections are supphed on the following

terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays £2 2 o
200 Specimens, in Cabinet, with 5 Trays 5 5°
300 Specimens, in Cabinet, with 9 Drawers lo 10 o

400 Specimens, in Cabinet, with 13 Drawers 21 o o
More extensive Collections at 50 to 5,000 Guineas each.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, ti'iat he

cannot receive any mure orders for " extra selected "specimens at present.

Orders for zos. Collections of 100 "good" specimens can be executed
without delay.
" NOTES ON THE GEOLOGY OF SHEPPEY " post free on appli-

cation. _^________^

MINERALS, FOSSILS, AND ROCKS.
COLLECTIONS IN CABINETS.

50 characteristic Specimens, loi. ; 100 do., 20s. ; 150 do., 30*. ; 200 do.,

401. ; 300 do., £-i,: 400 do., £^; 500 do., £$ Size of Specimens, about

2 square inches. "Guaranteed superior Collections."

N. B.—Carriage prepaid to any part of Great Britain.

Catalogues free.

"THE POPULAR SCIENTIFIC POCKET CABINET SERIES,"
25 Specimens, 2J. 6d.

THOMAS J. DOWNING (MINERALOGIST),
3«, WHISKIN STREET. LONDON, E.C.

MINERALOGY AND GEOLOGY.
NEW PRICE LISTS AND CATALOGUES NOW READY OK

Elementary Collections of Minerals.

,, ,, Fossils.

,, „ Rock Specimens.
Sections of Rocks for the Microscope.
Drawings of New Shapes of Hammers.
Minerals for Chemical Purposes.
List of Varieties of Rocks.
Catalogue of Second-hand and New Books.

JAMES R. GREGORY,
EXTENSIVE GEOLOGICAL MUSEUM,

88, CH.aRLOTTE street, FITZROY SQUARE.
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,#ale t)g Siuction.

SCIENTIFIC AND MISCELLANEOUS PROPER'n',

Mr. J. C. STEVENS will Sell by Auction,
at his Great Rocms, 38, King Street, Covent Garden, on FRIDAY,
November 15, at half-past 12 o'clock precisely. Dissolving View Lan-
terns and a great variety cf well painted Slides, Large Microscope by
Ross, With a lot of expensive apparatus and a variety of objects. 5 foot

Teiescjpe by Dollond, Photographic Apparatus, Galvanic and Electric

Apparatus, PenUgraph by Garard, Guns, Model Engines, Electric

Ckcks, Harmcnium, &c., &c.

May be viewed morning of Sale and Catalogues had.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from i^. to lor., in good condition, ready for

printing. Small, medium size, and large engravings, comprising a great

\ ariety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.

FACSIMILE OF SIGNATURE for 35. An axact copy of any name
guaranteed. These signatures being engraved in bold relief, are useful for

Stamping Bocks, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportunity

is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frank-
lin Nash, Artist and Engraver, 75, Fleet Street, London, E.C.

Now ready. Vol. I., Nos. IV. and V., Pnce 14J,

THE JOURNAL OF PHYSIOLOGY.
EDITED

(With the co-operation in England of Professors Gamgss, RtrrKKRFORD,
and Sanderson; and in America of Professors H. P. Bowditch, H. N.

Martin, and H. C Wood) by
MICHAEL FOSTER, M.D.. F.R.S.

Contents.
S. Ringer and W. Murrelu—The Action of Arseaiate of Soda and
Arsenious Acid on Frogs.

S. Ringer and W Murrell.—Concerning the Action of Aconitia en the
Nervous and Muscular System of Fro^s.

S. RiNGKR and W. Murrell.—The Action of Tartar Emetic, Hydrocj'anic
Acid, and Veratria on the Animal Body.

Emily A. Nunn.—The Structural Changes in the Epidermis of the Frc^
brought about by Poisoning with Arsenic and with Antimony.

G. F. DowDESWELL.—On the Structural Changes which are produced in the
Liver under the Influence of the Salts of Vanadium.

W. H. Gaskell.—Further Researches on the Vasomotor Nerves of
Ordinary Muscles.

G. L. Walton.—The Function of the Epiglottis in Deglutition and
Phonation.

H. Sewall.—The Development and Regeneration of the Gastric Glandular
Epithelium during Foetal Life and after Birth.

W. Stirling and E. Skinner.—On the Epithelium of the Cornea.

J. N. Langley.—On the Physiology of the Salivary Secretion.
H. Newell Martin and W. D. Booker.—The Influence of Stimulatico
of the Midbrain upon the Respiratory Rhythm of the Mammal.

S. Ringer and W. Murrell.—On PiturL
H. Kronecker and W. Stirling.—The Genesis of Tetanus.
H. Kroneckbr and W. Stirling.—On the so-called "Initial Con-

traction."

list of Titles of Books and Papers of Ph3raoIo£^cal Interest, Na III.

MACMILLAN & CO., London, Cambridge, and New York.

On the ist ol every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edited by John T. Carkington,
With the Assistance of

FsKDRRicK Bond, F.Z.S. I Frederick Smith, F.L.S.
Edward A. Fitch. I J. Jennek Weir, F.L..S.

John A. Power, M.D. | F. Buchanan White, M.D.
The Entotnologiit was founded for the purpose of diffiising infonnatlcm

with regard to the science generally, and especially respecting Insects in-
jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
Cor Figuring Varieties. Monthly Lists of Duplicates and Desiderata are
published.

Interesting articles an all branches of the science are promised by leading
entomslogists. Especial attention is given to the printing of the Woodcut
Illustrations, which are numerous. There are occasionally Coloured
Plates.

SIMPKIN MARSH.\LL, and CO., Stationers' HaU Court.

Now ready, price &>.

THE JOURNAL OF
ANATOMY AND PHYSIOLOGY

NORMAL AND PATHOLOGICAL.
co.vducted by

Prcfs. HUMPHRY, TURNER, M'KENDRICK, & Dr. CREIGHTON.
VoL XIII., Part \. October, 1878.

Contents :—
Intrinsic Muscles of Mammalian Foot By Dr. Cunninghaii. (Plate I.)
Anat >my of Indian Elephant. By Prof. Miall and F. Greenwood. (Plates

IL toV.)
Theary of the Homology of the Suprarenals. By Dr. Creightcn. (Plates

VI. and VII.)
Anatomy of Genu Valgum. By Edmund Owen.
Growth of Bone from the Articular Caru:ages, By Prof. Humphry.
Tumaur cf Ovary in Common Pheasant. By H. H. Slater (Plate VIII.)
Placenta of the Hog-Deer (Cetvus porcinui). By Prof. Turner.
Development of Organ of CortL By Dr. Pritchard. (Plate IX.)
Case of Hemiplegia from an Injury involving Loss of Bra.n. By Dr.

Coats.
E.xperunents on Physiological Effects of Inhalation of Phosphuretted

Hydrogen. By Dr. Henderson.
Anatomical Notes and Queries. Prof. Rolleston.
Ovum and Placenta of Dugong. By Paul Harting, Utrecht.
Notice of New Book.
Abstract of Physiological Papers.

MACMILLAN & CO., LONDON.

Now ready, price 3^. dd. No. III. of

BRAIN:
A QUARTERLY JOURNAL OF NEUROLOGY

edited by
Drs BUCKNILL, CRICHTv)N-BROWNE, FERRIER, and

HUGHLINGS-JACKSON.
Contents.

ORIGINAL ARTICLES.
Some of the Lessons of Neurotomy. By S. Weir Mitchell, M.D.
Metalloscopy and Metallotherapiy. By A. Hughes Bennett, M.D
A Study of Four Hundred and Fifteen Cases of Tetanus. By David

W. Yandell, M.D.
AppUcation of Freezing Methods to the Microscopic Examination of

the Brain. By Bevan Lewis, M.D.
Is there a Sympathetic Centre in the Medulla Oblongata ? By W. H.

Kesteven, M.R C S.

Critical Digests and Notices of Books; Clinical Cases; Abstracts of
British and Foreign Journals, &c.

MACMILLAN & CO.. LONDON.

Price ^d.

THE TELEGRAPHIC JOURNAL
AND

ELECTRICAL REVIEW
For November i, 1878, contains :

—

I.—The (Jas Companies.
2.—Wallace Farmer Machine and Lamp. (Illustrated.)

3—Rapiefi's Electric Lamp. (Illustrated.)
4.—Phonic Wheel of Paul le Cour.
5.—Cost of Electric Light.

""

6.—Progress of Electric Light.
7.—Notes.
8.—Reviews.

10.— Patents.
II.—Correspondence.
12.—General Science Columns.
13.—City Notes.

London: HAUGHTON & CO., 10. Patem^ster Row.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotiand, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others •

interested in the management of landed property throughout Scot-aad and
the Northern Coimties of England.
The AGRICULTURIST has also a very coasiderable circulation on the

Continent of Europe, America, Australia, and the (Colonics.
The AGRICULTURIST is published every Wednesday afternoon to

time for the evening mails, and contains Reports of all the principal British
and Irish Markets of the week, besides telegraphic reporu of those held of
the day of pubUcaUon.
The Veterinary Department is edited by one of the leading Veterinarians

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under d.sease.

Full Reports are given of the Meetings of the Royal Agricultural Societ)
of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,
and all the principal Agricultural Associations throughout Great Britain
and Ireland.
For Advertisers addressing themselves to Farmers a better medium dt>es

not exist.

Price yl. By post, 3^^. Annual Subscription, payable m advance, 141.
Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843.
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NEXT WEEK.

GEGENBAUR'S COMPARATIVE ANATOMY.
A Translation by F. Jefrey Bell, B.A. Revised with Preface by Prof, E. Ray Lankester, F.K.S. Wiihnwmerous
Illustrations. Medium 8vo. 2\s.

MACMILLAN & CO., LONDON.

NEXT WEEK.

COAL, ITS HISTORY AND ITS USES.
By Professors GREEN, MIALL, THORPE, RUCKER, and MARSHALL, of the Yorkshire College, Leeds. With
numerous Illustrations. 8vo. \2s. 6J.

MACMILLAN & CO., LONDON.

NEXT WEEK.

A TREATISE ON CHEMISTRY.
By Professors ROSCOE and SCHORLEMMER, of the Owens College, Manchester. With numerous Illustrations. Vol.

II. Metals, Part i. 8vo. i8j. (Vol. I. The Non-Metallic Elements. 21s.)

MACMILLAN & CO., LONDON.

RECENTLY PUBLISHED.

CYPRUS.
By R. HAMILTON LANG, late H.INI. Consul for the Island of Cyprus. With Two Illustrations and Four Maps,
8vo. 14}.

"It is immensely superior to any of the smaller volumes with which book-makers have endeavoured to meet the popular

demand for information about our latest colonial possession."

—

Examiner.
"We can heartily commend Mr, Lang's most interesting volume, with its admirable maps, both general and special, no-

less to those who contemplate business connections with the island than to the general student of Cypriote antiquitic?^

history, and topography."

—

Graphic.

MACMILLAN & CO., LONDON.

FOWNES' CHEMISTRY BY WATTS.
Twelfth Edition.

PHYSICAL and INORGANIC CHEMIS-
TRY. 576 pp. Crown 8vo. 8j. M.

ORGANIC CHEMISTRY; or, The Che-
mistry of the Carbon-Compounds. 672 pp. Crown 8vo. \os.

J. & A. CHURCHILL, New Burlington Street.

Just published, in crown Svo, price 15J. cloth.

The ART of SCIENTIFIC DISCpVERY;
or the General Conditions and Methods of Research in Physics and
Chemistry. By G. GORE, LL.D., F.R.S.

London: LONGMANS & CO.

EIGHTH YEAR OF PUBLICATION.

THE NATURAL HISTORY
AND SCIENTIFIC BOOK CIRCULAR.

The following Numbers have been recently published :

—

ORNITHOLOGY.
CONCHOLOGY, MOLLUSCA, ICHTHYOLOGY. REPTILIA.
GEOLOGY, MINERALOGY, PALEONTOLOGY.
ASTRONOMY, MAGNETISM, MATHEMATICS, METEOR-

OLOGY, OPTICS.
CHEMISTRY, PHYSICS.
ZOOLOGY ; INCLUDING CONCHOLOGY. ENTOMOLOGY,

ICHTHYOLOGY, MAMMALIA, MOLLUSCA, ORNI-
THOLOGY, REPTILIA.

ENTOMOLOGY.
BOTANY. Phanerogamous Plants, Ferns, Fungi.

Free by post for one stamp each.

^VILLIAM WESLEY, 28, Essex Street, Strand, L-ndin.

In Svo, price (>s.

AN ELEMENTARY TREATISE
ON MUSICAL INTERVALS AND

TEMPERAMENT.
With an Account of an Enharmonic Harmrnium exhibited in the Loan

Collection cf Scientific Instruments, South Kensington, 1S76 ; also of an

Enl-.armonic Organ, exhibited to the Musical Association of Lcndon, May,
1875.

By R. H. BOSANQUET,
Felljwof St. John's Collage, Oxford.

No. 22.

No. 24.

No. 25.

No. 27.

No. 28,

No. 29.

No. 30.

No. 31.

Just published, sth Edition.

STANLEY'S TREATISE on MATHEMA-
TICAL INSTRUMENTS and DRAWING. Enlarged by New
Matter.

E. & F. N. SPON, Charing Cross.

FOREIGN BOOKS at FOREIGN PRICES.
WILTIAMS and NORGATE'S SCIENTIFIC BOOK CIRCULAR.
No. 35. Post free, one stamp. (Natural History, Physics, Astronomy,. \

Chemistry, Medicine, and Surgery.)

14, Henrietta Street, Covent Garden, London; and 20, South Frederick

Street, Edinburgh.

SCHEERER AND BLANFORD ON THE BLOWPIPE.
Third Edition, i2mo, price 4^.

An INTRODUCTION to the USE of the,
MOUTH BLOWPIPE, by Dr. TH. SCHEERER. To which is-^

added a Description of the Blowpipe Characters of the more important
,

Minerals, by H. F. BLANFORD, F.G.S.

"A cheap and concise handbook, valuable alike to the mineralogist, the^

smelter, and the miner."

—

Practical Magazine.

London : F. NORGATE, 7, King Street, Covent Garden, W.C.

Crown Svo, price 4^. td.

HUMBOLDT'S NATUR UND REISE
BILDER. Abridged from his " Reise in die Equinoctlal-Gegenden des

neuen Continents" and " Ansichten der Natur." With Notes, Scien-|

tific Glossary, and Biographical Notice of the Author. By C. A.j

BUCHHEIM, Ph.D., Professor of German in King's College, London.]

London : F. NORGATE, 7, Kins Street, Covent Garden, W.C.

BRYCE-WRIGHT'S NEW CATALOGUE.
SPECIAL NOTICE.—This important rA?/;;/^ of Specimens belongin^J

to the Mineralogical (including Gems and Precious Stones), Geological

Conchological, and Archa;ological World, with Fourteen Full-Page IlliisJ

trations, will be published on December 10. Copies will be forwarded i»|

order of apt'lication. Price One Shilling.

BRYCE-WRIGHT, F.R.G.S., &c.,

90, GREAT RUSSELL STREET, BLOOMSBURY, W.C.I

WANTED, Clean Copies of N^A/TURE,]
No. 433.—Address Office of Natuke, 29, Bedford Street, Strand.
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DIARY OF SOCIETIES.
London

THURSDAY, November 14.

Mathematical Society, at 8.—Anniversary.—Instability of Jets : Lord

Rayleigh, F. R. S.— Self-strained Frames of Six Joints: Prof. M. W.
Crofton, F.R.S.

SUNDAY, November 17.

Sunday Lecture Society, at 4.—The Philosophy of Heraclitus: Dr. C. J.

Grece.
TUESDAY, November 19.

Zoological Society, at 8. 30.- -On the Relative Positions to their Con-
struction of the Chambered Shells of Cephalcpods: Prof. Owen, C.B_.

—

On the Classification of the Cervidoe, with a Synoptical List of the Exist-

ing Species: Sir Victor Brooke, Bart.—On a New Species of Gazelle : Sir

V. Brooke, Bart.

Statistical Society, at 7.45.—Opening Address.

WEDNESDAY, November 20.

Geological Society, at 8.—Oa the Upper Greensand Coral Fauna of

Si
Haldon, Devonshire: Prof. P M, Duncan, M.B., F.R.S.—Notes on
PUnrodus affinis, sp. ined. Agassiz, and Description of the Spine pf

Cestraciont from the Lower Coal Measures : J. W. Da\TS.—On the Dis-

tribution of Boulders by other Agencies than that of Icebergs : C. E.
Austen.

Meteorological Society, at 7.

Society of Arts, at 8.—Opening Meeting.
Crovdon Microscopical Club, at 8.

THURSDAY, November 21.

Royal Society, at 8.30.

Chemical Society, at 8.—The Processes and their Comparative Value for

Determining the Quantity of Organic Matter in Potable Waters : Dr. C.

M. Tidy.—A Chemical Study of Vegetable Albinism : Prof. A. H. Church.

—Researches on the Acticn of the Copper-Zinc Couple on Organic Com-
p jimds : Dr. Gladstone and Mr. Tribe.—On a New Gravimetric Method
for the Estimation of Minute Quantities of Carbon : Dr. Dupre and Dr.

Hake.
LiNNEAN Society, at 8.— Preliminary Report en the MoUusca of the

Challenger Expedition (viz. , the Genera Dentalium, Siphodentalium, and
CaduUis): Rev. R. Boog Watson.—On the S>Tnplccaceae : John Miers.

—

On Tuberous Branch Terminations in Yitis gon^ylodes : R. Irwin Lynch

FRIDAY, November 22.

QimKETT Microscopical Club, at 8.

SATURDAY, November 23.

Physical Society, at 3.

SUBSCRIPTIONS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as folloTS"s :

—

Yearly 28J.

Half-yearly 14J. 6</.

Quarterly js. dd.

To the Colonies, United States, the Continent, and
all places -within the Postal Union :

—

Yearly 30^- ^^•

Half-yearly x^s. (>d.

Quarterly 8.?.

Office : 29, Bedford Street, Strand.

S. 0. TlSLEYd^Co.,

172,

OPTICIANS,
BROMPTON ROAD, S.W.

(Close to South Kensington Museom).

THE PHONEIDOSCOPE.
An Instniment for Observing the Colour-Figures_ of Liquid Films under th«

action of Sonorous Vibrations.

B«ing a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive

Pamphlet, &c., in (ird'x)^d Box, lor. (>d.

manufactured and sold wholesale and retail bt
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W.
TELEPHONIC ELECTRICITY. All Materials supplied for experi-

mental purposes

Price Lists of Electrical and Acoustic Apparatus, •with Dratvings atul
Description of t)u Harmmozraph. Post Free, 2d,

JAMES WOOL1.EY, SONS, & CO.,
69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public E.xaminatiocs.

Portable Ckanicnl Cab:nets adapted for private study.

Price li^ts on Application.

LIGHTNING CONDUCTORS.
Experience, accumulated since the time of Benjamin Franklin, prores

conclusively that a Conductor made of Copper of adequate size is thi btst
of all appliances for the protection of every description of baildins fiom the
destructive effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the pubhc.

It is simple in its application, no insulators being required, and it costs
only one smiling per foot for the standard size, which is safe in any stcrm
R. 8. NEW^AIiIi A CO.: 130, STRAND, W.C

36, WATERLOO ROAD, LIVERPOOI*
63, ANDERSTON QUAY, GLASGOW.

MANX7PACTORY—GATESHEAD-ON-TYN^

EUDOLPH KOE-MG,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODUCE THE PPIENOMENA OF SOUND,

PARIS, 26, RUE-DE PONTOISE.
PRICE LISTS FREE.

EDWARD PATERSON,
Electrical Ettgtnecr and Scie7itific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
APPARATUS FOR CLASS DEMON-

STRATION and fcr SCIENCE SCHOOLS.
ELECTRIC LIGHT APPARATUS.
SIEMEN'S DYNAMO MACHINE for

HL-e.

LARGE ASSORTMENT ofRUHMKORFF
COILS and V.\CUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
COOKE'S TELEPHONE ALARUM.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

ELECTRO -METALLURGICAL CABI-
NETS, from;f4tO;^i2.

PROF. S. P. THOMSON'S LANTERN
SLIDE GALVANOMETER, 20J.

EDISON'S ELECTRIC PEN £8 8s.
ELECTRIC and MAGNETIC APPA-

RATUS of all Descriptions.

New Illustrated Catalogue ofdo pages post free 6 stamps.
Orders over £,1 carriage paid to any part of the United Ringilom.

MICROSCOPES, OBJECTIVES, &c,
CENTENNIAL EXHIBITION. PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
td, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and ftill Instructions by Post, 6 Stamps.
Mailed abroad free.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE 14*. PORTABLE TIN CASE FOR DITTO, w. &i.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5, ST. BRIDE ST. {late 2, Foster Lane\ LONDON.
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W. L A D D & CO.,
Scientific Instrument Manutacturers

IBv AtPointment to the Royal Institution of Great Britain'),

II &I2 BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.

EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.

HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.

LADD'S IMPROVED SELF-CHARGING HOLTZ
ELECTRICAL MACHINE, vith 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.

Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

isTo^W R & A O Y,

SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4*. ^d, POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS

:

ILLUSTRATED, CLASSIFIED. DESCRIPTIVE.
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts.

Most Complete and Chaxpest List of Apparatus.

TOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
By Special Appointment to His Majesty the Kine of Italy.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established 1807.

Net Premiums and Interest - ;^396,8i8

Accumulated Funds ;£3,o83,i8i

Also a Subscribed Capital of more than ^1,500,000

Reports, Prospectuses, and Forms may be had at the Office, or from aity

of the Company s Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

"A most delicious and valuable article."—
Standard.
"The Caracas Cocoa of such choice quality."

—Food, Water, and Air, edited by Dr. Hassall.

AMERICAN
CENTENNIAL PRIZE MEDAL

AWARDED.

FRY'S
CARACAS

COCOA
MICROSCOPIC OBJECTS.

Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth.

Fish Scales, Anatomical Preparations from the Human Subject and Lower

Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole

Insects, Parasites, parts of Insects, Ossicula, Spines, &c.. of Echinoder-

maU, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara-

tions, Diatomaceae, Salu, Crystals, Sections of Rocks, FossUs, Minerals,

&c.
Ochreous Iron in Moss-like Forms in Calcit«, i*. ^. post-fre*.

Stellar Mica, or Canadian Phlogopite, li. yi. post-free.

Catalojrues free.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONDON. W.C.

THIS

MEDICIXEHOLLOWAYS PIUS

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Bkyce Wright, 90, Great Russell Street, London, W.C.

IN PREPARATION,

A TEXT-BOOK,
SYSTEMATIC AND PRACTICAL,

OK THIS

PHYSIOLOGICAL CHEMISTRY
OF

THE ANIMAL BODY,
INCLUDING THE CHANGES WHICH THE TISSUES AND

FLUIDS UNDERGO IN DISEASE.
By ARTHUR GAMGEE, M.D., F.R.S.,

Brackenbury Professor of Physiology in Owens College, Manchester, and
Examiner in Physiology in the University of Edinburgh.

Is a Certain Cure for aU Diaorders ef the LIVER, STOMACH

AND BOWELS. A Great P^EIFIEE of the BLOOD; a

Powerful Invigorator of the SystMn, in eases ef WEAKNESS
AND DEBILITY, and is unequalled in Female Complaint*

The authr seeks to fill up an important gap at present existing in English
medical and scientific literature, by preparing a complete account of the
chemical processes of the organism, and of the methods of studying them.
The work will primarily be a didactic and systematic treatise in which the

facts of physiological chemistry will be arranged according to their relation

to the great functions of the economy rather than according to any strictly

chemical order. It will contain elaborate descriptions of methods of research

and directions for the performance of analyses, which will in part be intro-

duced into the systematic portion of the text, and in part be added as appen-
dices to each section. These appendices will be so detailed and complete
as to render superfluous a separate laboratory treatise on Chemico-
Physiological Analysis.

It is the object of the author to prepare a work which will not only
be useful to specialists in physiology, but to physicians, by whose
researches many of the most important facts in the chemical history of the

body have been discovered in the past, as they doubtless will be in the

future.

MACMILLAN & CO., London.

LATELY PUBLISHED, 8vo, PRICE z2s.

MR. A. R. WALLACE'S NEW BOOK,

TROPICAL NATURE
AND OTHER ESSAYS.

BY

ALFRED RUSSEL WALLACE.
" To the biologist and all who take an interest in modern scientific specu-

lation, the chapters on the colours of animals and plants will be specially

attractive. . . . Mr. Wallace has done well to gather into this form the
results of his own long-continued observations, as well as those of others,

on tropxal animal and vegetable Lfe. "

—

Times.
" Few scientific writers surpass or equal Mr. Wallace in the power of

stating the results of persevering and well-directed scientific inquiry in a
f^rm not only intelligible, but really interesting to the general public. . . .

Nowhere amid the many descriptions of the tropics that have been given is

to be found a summary of the past history and actual phenomena of the
tropics which gives that which is distinctive of the phases of nature in them
more clearly, shortly, and impressively."

—

Saturday Revievi.
"The first three chapters, which treat of the climate, vegetation, and

animal life of the equatorial zone, the belt including twelve degrees each
side of the equator, are at once a careful survey and a charming romance.
The descr,pti jn of the temperature, the rainfall, the equable days and nights,

the wonderful growths of the soil, the great forest belt, the marvellous insects

and b.rds, the peculiar reptiles and beasts, is delightful."

—

North American
Review.

By the same Author.

THE GEOGRAPHICAL DISTRIBUTION
OF ANIMALS, with a STUDY of the RELATIONS of LIVING
and EXlINCT FAUNAS as elucidating the Past Changes of the

Earth's Surface. With numerous Illustrations by Zwecker, and Maps.
2 vols., medium 8vo. 421.

" A book which contains the most valuable information industriously put

together, and certain to be of the highest importance to the zoological

student."

—

Athe'iaum.
"Altogether it is a wonderful and fascinating storj'."

—

Times.

THE MALAY ARCHIPELAGO: THE
LAND of the ORANG UTAN, and the BIRD OF PARADISE. A
Narrat.ve of Travel. With Studies of Man and Nature. With Maps
and Illustrations. Sixth Edition. Crown 8vo. 7J. td.

" A vivid picture of tropical life, which may be read with unflagging

nterest, and a sufficient amount of his scientific conclusions to stimulate

our appet.te Without wearying us by details. In short, we may safely say

that we have never read a more agreeable book o£ its kind. "

—

Saturday
Reriew.

NATURAL SELECTION: Contributions to
the Theory of. New Edition. Crown Svo. 8s. 6d.

MACMILLAN & CO., LONDON.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instjruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Conununication in Mixes, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c,, &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringii^ th^

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

CHEMICAL APPARATUS-SCIENTIFIC INSTRUMENTS.
Porcelain, Glass, Stone> and Metal Apparatus for Chemical and Philosophical Purposes and Leettires.

(.LECTRICAL, MEDICAL, AXD EXPERIMENTAL COILS AND APPARATUS.

BUNSEN'S MODIFIED FILTER PUMPS, from 10s. 8d. to 67s.
ELECTRIC LAMPS FROM 35s. UPWARDS. AND BATTERY OF 40 QUART BUNSEN'S CELLS FOR SAME AT £8.

GEISSLER'S TUBES.
Catalogues and Illustrations will bi sent gratuitously. A Literal Discount allomed to Wholesale Buyers.

WHOLESALE IMPORTERS and MANUFACTURERS,
Sets of Apparatus

according to Professor
Valentin's "Book of
Chemistry," I*rofessor

Attfield's " Manual o?
Chemistry," &c., always
in stock.

AUG. BEL and CO.,
Sole Agentsfor Crenel's Batteries, and Contractors to the Covemment.

34, Maiden Lane, Southampton St., Strand, W.C .

Sets of Apparatus as

required by the Govern-

ment Schools always

ready and kept in stock.

CAIL-LETET'S APPARATUS FOR L IQUEFACTION OF OASES-
For the convenience of Teachers and Students at the South Kensington Classes, the Science and .\rt Department has authorized us to keep a stock in

the store-room, first floor of the building, where the d:flferent sets and other article are always ready for deUvery.

SHORTLY.

JOURNAL OF A TOUR IN MAROCCO. By Sir
JOSEPH D. HOOKER, K.C.S.I., C.B., P.R.S., &c. ; and JOHN BALL, F.R.S. With lUustrations and Map. 8vo.

SHORTLY.

SPORT AND WORK ON THE NEPAUL FRONTIER;
or. Twelve Years' Sporting Reminiscences of an Indigo Planter. By "MAORI." With Illustrations. Svo.

THE RELATIONS OF MIND AND BRAIN. By
H. CALDERWOOD, LL.D., Professor of Moral Philosophy, Edinburgh. [/« thepress.

H EAT. By P. G. Tait, Professor of Natural Philosophy at
Edinburgh. With numerous Illustrations. Crown Svo. [/« thepress.

SOUND. A Series of Simple, Entertaining, and Inexpensive
Experiments in the Phenomena of Sound, for the Use of Students of every Age. By A. M. MAYER, Professor of
Physics in the Stevens Institute of Technology, &c. With numerous Illustrations. Crown Svo. [/« the press.

MACMILLAN & CO., LONDON.

IN CROWN Svo, PRICE a*. W. THE ENTOMOLOGIST'S MONTHLY

STUDENT'S GUIDE ; ^, „ ^''^°^^'''f ' . ,,„ ^
I

Price Sixpence, Monthly, 34 pages Svo, with occasional Illustration:

TO THE J Conducted by J. W. Douglas, R. McLachuin, F.R.S., E. C. Rtk, t.Z
\ and H. T. Stainton, F.R.S.

MEDICAL PROFESSION.
By C. B. KEETLEY, F.R.C.S.,

Assistant-Surgeon to the West London Hospital.

MACMILL.\N & CO.. LO.rDDN.

I

This Magazine, commenced in 1S64, contains standard articles and notes

1 on all subjects connected with Entomology, and especially on the Insects of

the British Isles.

! Subscription—Six Shillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V. (strongly botind in cloth) may be obtained by purdiasers of

the entire set to date, at the increased price of lo*. each ; the succeeding
vols, may be had separately or together, at 7X. each.

London: JjHN VAN VOORST, i. Paternoster Row.

N.B.—C mmunications, &c., shculd be sent to the Editots at the above
iddress.
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PUBLISHED BY J. AND A. CHURCHILL.
SECTION-CUTTING : a Practical Guide to the

Preparation and Mounting of Sections for tlie Microscope ;

special prominencfc being given to the subject of Animal
Sections. By Dr. SYLVESTER MARSH. With En-
gi'avings. Fcap. 8vo. 2s, 6d.

QUARTERLY JOURNAL OF MICRO-
SCOPICAL SCIENCE, Edited by E. Ray Lankester,
M.A., F.R.S., with the Co-operation of W. Archer,
F.R.S., M.R.LA., F. M. Balfour, M.A., F.L.S., and
E. Klein, M.D., F.R.S.

No. LXXII., October, with Lithographic Plates, 5^.

COOLEY'S CYCLOPAEDIA OF PRAC-
L_^ TICAL RECEIPTS and COLLATERAL INFORMA-

TION in the ARTS, Manufactures, Professions, and
Trades, including Medicine, Pharmacy, and Domestic
Economy and Hygiene. Edited by Prof. TusoN, F.C.S.,

assisted by several Scientific Contributors. Sixth Edition,

in 14 or 15 Parts, at 2s. 6d, Part VII. now ready.

A MANUAL OF ANTHROPOMETRY; a
Guide to the Measurement of the Human Body, For Use
in the Public Services, Gymnasiums, Hospitals, Schools,

&c., and by Artists and Travellers, with Illustrations,

Diagrams, and Tables. 8vo. 6s. 6d.

The Anthropometrical Chart, for recording
on a Uniform Plan the Proportions of the Body and the

Variations in Size, Weight, and Strength, resulting from
Growth, Exercise, and Disease. In loose sheets, 4f. per

dozen ; or Mounted in Cloth Case, is. 6d, each ; as a
GYMNASIUM REGISTER, half bound, 15^. per 100

sheets ; or in Cloth Case, for the Pocket, is. each. By
CHARLES ROBERTS, F.R.C.S., formerly Assistant-

Surgeon to the Victoria Hospital for Children, &c.

By the same Author,

THE PHYSICAL REQUIREMENTS OF
FACTORY CHILDREN ; Measurements of 10,000 Chil-

dren of the Factory Ages, and Minimum Standards of

Fitness for Work. Svo, 2s. 6d.

TWO LECTURES ON SCHOOL LIFE:
its Influence on Sight and Figure, and especially on the

Spine. By R. LIEBREICH, Consulting Ophthalmic
Surgeon to St. Thomas's Hospital. With 9 Engravings.

'CHEMICAL TEXT-BOOKS.
" We know of no other publishers who publish a series of works suitable for all classes of students from the beginner to

the most advanced pupils. This series of Messrs. Churchill includes all that is required.

—

Quarterly Journal 0/ Education,

A PRIMER OF CHEMISTRY. By Arthur
Vacher, Editor of " Fresenius' Chemical Analysis."

i8mo. IS.

INTRODUCTION TO INORGANIC
CHEMISTRY. By W. G. VALENTIN, F.CS,, Prin-

cipal Demonstrator in the Science Training Schools. Third
Edition. With 82 Engravings. Svo. 6s. 6d,'^

By the same Author,

A COURSE OF QUALITATIVE CHEMI-
CAL ANALYSIS. Fourth Edition, with 19 Engravings.;

Svo. 'js. dd.

By the same Author,

TABLES FOR THE QUALITATIVE
ANALYSIS of SIMPLE and COMPOUND SUB-
STANCES, both in the Dry and Wet way. On Indestruc-

tible Paper. Svo. 2s. 6d.

By the same Author,

FIVE TABLES IN DIAGRAM SIZE for

Facilitating the Study of Chemistry in the Lecture-Rooms

and Laboratoiy. The Set, p. 6d.

THE FIRST STEP IN CHEMISTRY.
By ROBERT GALLOWAY, Professor of Applied

Chemistry, Royal College of Science for Ireland. Fourth

Edition. Fcap. Svo. 6^. 6d.

By the same Author,

MANUAL OF QUALITATIVE ANALY-
SIS. Fifth Edition. Post Svo. 2,s. 6d.

HOW TO TEACH CHEMISTRY. Six

Lectures. By EDWARD FRANKLAND, D.C.L.,

F.R.S. Edited by G. Chaloner, F.CS. With 47 En-

gravings. Crown Svo. y. 6d.

PRACTICAL CHEMISTRY AND QUALI-
TATIVE INORGANIC ANALYSIS. Specially adapted

for Schools. By F. CLOWES, D.Sc. Lond., Senior

Science Master at the High School, Newcastle-under-Lyme.

Second Edition, with Engravings. Post Svo. ^s. 6d.

FOWNES' MANUAL OF CHEMISTRY:
Edited by Henry Watts, B. A., F.R.S, Twelfth Edition.

Vol. L—PHYSICAL and INORGANIC CHEMIS-
TRY. With 1 54 Engravings. Crown Svo,

Sj. 6a.

Vol. II.—ORGANIC CHEMISTRY. With En-j
gravings. Crown Svo. los.

CHEMISTRY, INORGANIC AND OR-.
GANIC. By C. L. BLOXHAM, Professor of Chemistry!

in King's College, London. Third Edition, with 295
Engravings on Wood. Svo. l6s.

By the same Author,

LABORATORY TEACHING; or, PRO-
GRESSIVE EXERCISES IN PRACTICAL CHEMIS-
TRY. Third Edition, with 89 Engravings. Crown Svo.

$s. 6d.

PRACTICAL CHEMISTRY, INCLUDING
ANALYSIS. By JOHN E. BOWMAN. Edited by

C. L. Bloxham. Seventh Edition, with 98 Engravings.

Fcap. Svo. 6s. 6d.

HANDBOOK of VOLUMETRIC ANALY-
SIS. By FRANCIS SUTTON, F.CS. , Norwich. Third

Edition, with Engravings. Svo. 15^.

INSTRUCTION IN CHEMICAL AN ALY-
SIS. By C. REMIGIUS FRESENIUS. Translated by

Arthur Vacher.
QUALITATIVE. Ninth Edition. Svo, 12s. 6d.

QUANTITATIVE, Vol, L, Seventh Edition. Svo.

15-f-

HANDBOOK OF CHEMICAL TECHNO-
LOGY. By Dr. WAGNER, of Wiirzburg. Translated

by Wm', CrooKES, F.R,S, With 336 Wood Engravings.

Svo. 255.

HANDBOOK OF MODERN CHEMISTRY,
INORGANIC and ORGANIC. By CHARLES MEY-
MOTT TIDY, M.B., F.C.S., Professor of Chemistry at

the London Hospital. Svo. i6s.

London : J. and A. CHURCHILL, New Burlington Street.

Printed by R. Ci-Av. Sons, and Tavloh, r.t 7 and 8. Bread Street Hm. Queen Victoria Street in the City of London and pub!i-hed by

Mac.millan and Co., at the Office, 2? and 3^, Bedford Strcn, Covent Garden.- 1 husslav, ^o. ember 14.. i^/^-
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BROWNING'S ELECTRIC REGULATORS.

Fig. I. Fig. 2. Fig. 3.

Small ELECTRIC REGULATOR wth Parabalic Reflector (Fig. i). This Regulator -will give a pDwerful and steady light, with from 10 to 20
quart-size Grove's or Bunsea's Cells. Price ... ... ... ... ... ... ... •• ... ... ... ... ... £2 5

Small ELECTRIC REGULATOR, without Reflector (Fig. 2), for use in the Lantern, with adjustment for keeping the points of the burning
carbons at one height, or separating them to any required distance. This adjustment is indispensable for projecting the Spectra of Burning
Metals on a Screen. With 20 quart-size Bunsen's Cells, this Regulator will illuminate a lo-feet disc Price ... ... ... ... 2 1.5

Parabolic Reflector, if required, extra ... ... ... ... ... ... ... ... ... ... ... ... — 6 6
Medium Size AUTOM.A.TIC ELECTRIC REGULATOR. This Lamp works well with from 20 to 30 pint Grove's Cells, or the same number

• of quart Bunsen's (as Fig. 3). Price ... ... ... ... ^. ... ... ... ... ... ... .^ 7 10
Parabolic Reflector, extra ... ... ... ... ... ... ... .„ ... ... ... .„ ... ... 1 15
Large Size AUTOMATIC REGULATOR. From as to 50 quart Grove's Cells, or the same number o£ a quart Bunsen's, should be used with

this Lamp (Fig. 3). Price ... ... ^ ... ... ... ... ... ... ... ... ... ... —990
Parabolic Reflector ... ... ... ... ... ... ... ... ... ... ... .». ... „. ... 2 2
In these Regulators both carbons are moved by the electricity of the battery employed (without the aid of clockwork) ; the light remains uniform

in height and more steady in action than any of the expensive regulators previously introduced.

Illustrated Catalogue and Description of Si-ectroscopks sent for 7 Stamps.

JOHN BROWNING,
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE

ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE,
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD

I UNIVERSITIES, HOBOKEN COLLEGE, &c., &c.

63, STRAND, ^W.C.
FACTORY—SOUTHAMPTON STREET, LONDON, W.C. ESTABLISHED 100 YEARS.
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MICROSCOPIC OBJECTS
Of supeilative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
E. WHEELER'S OBJECTS ARE IN THE BRITISH SECTION, GROUP 2, CLASS Vlll.

EDMUND WHEELER, 48N, Tollington Road, Holloway, London, N.

UNIVERSITY COLLEGE (LONDON)"
MEDICAL SOCIETY.

An ADDRESS on "The Use of Physiology to Medical Students " will

be delivered by Dr. MICHAEL FOSTER, M.A , F R.S., Prselector in

Physiology, and Fellow of Trinity College, Cambridge, in the Botanical

Theatre of University College, Gower Street, on TUESDAY, December 3,

at 8 P.M. Admission (Gentlemen only) by Ticket, to be obtained on appli-

cation to the Secretaries of the Society.

W. R. PARKER
''

} Ho

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
November 24, 1878 :—Dr. G. G. Zerffi, F.R.Hist.S., F.R.S.L., on
" Long and Short Chronologists."—Members' Annual Subscription, £,\.

Payment at the Door—One Penny, Sixpence, and (reserved seats) One
Shilling.

WANTED, for the INSTITUTION of
NAVAL ARCHITECTS, a SECRETARY. His Salary will be /250
a year, and he will be required to give security to the extent of ;£500.
His duties will involve attendance from Ten to Four daily, with occa-
sional extra attendance at Meetings.—Apply, by letter only, to C. W.
Merrifield, at the Offices of the Institution, 5, Adelphi Terrace,
W.C. Applications must be sent in not later than November 30.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.

Calendar post free from

The Principal—BENJAMIN RALPH, LL.B. Dub.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (A-tronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrI'bnkr & Co., 57 and 59,
LudgateHill, London.

JUSTIN WINSOR, Librarian.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies preparing for the various Examining Boards. Fees
moderate.—^Apply to Prof. Gardner, at Berners College, 44, Berners
Street. W

WrfHERN^Eir~SCHOOL7CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number of Pupils.

THE LONDON ATHENAEUM,
26, SUFFOLK STREET, PALL MALL.

This Institution being now established (500 Members having been ad-
n.tted), an Admission Fee of Two Guineas will now be payable by new
Members.
Annual Subscription :—Town Members, Two Guineas ; Country Members,

One Guinea.
Members admitted in November do not pay the subscription for the

current year.

J. LOGAN LOBLEY, Secretary.

SHELLS AND MINERALS. — A very
choice Collection of Shells, named according to H. and A. Adams's
work rn Recent Shells, suitable for a Public or Private Scientific

Museum. Price 100 Guineas. Also a Collection of Minerals (about
700), labelled ready for display. Price 80 Guineas.—Address Meek,
Thomas, & Co., Advertising Agents, 4, Cable Street, Liverpool.

FOR SALE.—A Splendid Collection of
Falklaad Island BUZZARDS, HARRIERS, and FALCONS, set up
hy Gardner. Also a King Penguin and two King Shags.—Address L.,

Post OiTice, Wimbcrne.

AIR-PUMP.—A Bargain.—A Griffin Air-
Pu-rp, quite new, double barrels 7 inches long, i§-inch bore, 55-inch
stri-ke, with a lo-inch ground plate. Original cost, complete, £i\i>.

Price 5 Guineas. P. NoLST, Cooper's Hill College, Staines.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MlCROSCOPISrS and NATURALIST'S

STUDIO, 17. ANN STREET BIRMINGHAM.
RAPHIDIOPHRYS PALLIDA,

The Freshwa:er Rhixopoda of F. Schulze figured in Archhi filK
viikroskop. Anatomie, vol. x. Plate xxvi. fig. i.

Also Hoscules, some fine Mclicerta ringcns, and Volvox globator, &c.

Price List of Specimens on Application, with Stamped Addressed Envelope.
Weekly Annoimcements will be made in this place of Organisms ready

for sale.

LANTERN SLIDES.—Size, 3^ in. square ;

\%s. per dozen. Skeletons, Skulls, &c., of Mammalia; Pcnd-life, In-
sects, &c., enlarged from Microscope. List for stamp.—JuHN
BURTON, F.R.M.S., 50, Portland Road, Nottingham. -

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Shberness-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected "specimens at present.

Orders for lor. Collections of 100 "good" specimens can be executed
without delay.
"NOTES ON THE GEOLOGY OF SHEPPEY" post free on appU-

cation.

MINERALS, FOSSILS, AND ROCKS.
COLLECTIONS IN CABINETS.

50 characteristic Specimens, \os.; 100 do., 201. ; 150 do., 301. ; 200 do.,

4ar. ; 300 do., {,-3, ; 400 do., £,^; 500 do., £,^. Size of Specimens, about
2 square inches. " Guaranteed superior Collections."
N.B.—Carriage prepsud to any part of Great Britain.

Catalogues free.

"THE POPULAR SCIENTIFIC POCKET CABINET SERIES,""
25 Specimens, 2.1. dd.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET, LONDON, E.C.

NATURAL HISTORY AGENCY.
Collections of Insects, Bird and Mammal Skins, Eggs, Shells, Skeletons

&c., bought or sold on Commission.
N.B.—Wanted Good Specimens of Native Implements of War.

A. H. JAMRACH, 218, East India Road, London, E.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, y. 6d. per ounce ; Squares,
2J. gd. ; post free sd. extra ; Ground-edged Slips, 5^. per gross : also
other Mounting Materials and Objects prepared for mounting. — CHAS.
PETIT, isi, High Street. Stoke Newington, N.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gj., he says

:

—" As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to
obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT(i49, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied on the foUowing
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays ... ... ... £a 3 o
200 Specimens, in Cabinet, with 5 Trays S 5 °
300 Specimens, in Cabinet, with 9 Drawers 10 10 o
400 Specimens, in Cabinet, with 13 Drawers ... ... 21 o o

More extensive Collections at 50 to 5,000 Guineas each.

ELECTRICAL and SCIENTIFIC APPA-
RATUS.—BEST WORKMANSHIP at LOWE.ST PRICES.—
Induction Coils and Electric Machines. New Electric Lamp, 2ts.
Bells with Automatic Switches and Batteries for Telephones, complete,
SOS. Microphone?, most sensitive, 3^. 6d. ; Battery for ditto, per cell,

zs. 6d. Electric Bells, Fire and Thief Alarms, Telephonic Materials,
Wires, Carbons, Batteries, &c. Catalogues one stamp.—DALE &
CRAMPTON, Electricians, 4, Little Britain, London, E.C.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to los., in good condition, ready for
printing. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.
FACSIMILE OF SIGNATURE for 3^. An exact copy of any name

guaranteed. These signatures being engraved in bold relief, are useful for
Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address o.i receipt of 36 stamps.

75, FLEET STREET, LONDON, E.C.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opp.-Ttiir.itr

isoflfered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. Ti'e terins

are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruct.on by
correspondence. For further particulars call or address Mr. J. Fj!y\NK-
Li.N Nash, Artist and Engraver, 75, Fleet Street, London, E.C.
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MINERALOGY AND GEOLOGY.
NEW PRICE LISTS AND CATALOGUES NOW READY OF

Elementary Collections of Minerals.

•t fi
Fossils.

,, „ Roclc Specimens.

Sections of Rocks for the Microscope.

Drawings of Neir Shapes of Hammers.
Minerals for Chemical Purposes.

List of Varieties of Rocks.
Catalogue of Second-hand and New Books.

JAMES R. GREGORY,
EXTENSIVE GEOLOGICAL MUSEUM,

88, CHARLOTTE STREET, FITZROY SQUARE.

Now ready, price &.

THE JOURNAL OF
ANATOMY AND PHYSIOLOGY

NORMAL AND PATHOLOGICAL.
CONDUCTED BY

Profs. HUMPHRY. TURNER. M'KENDRICK. & Dr. CREIGHTON.
Vol. XIII.. Part I. October. 1878.

Contents

:

—
Intrinsic Muscles of Mammalian Foot. By Dr. CunninghaTi. (Plate I.)

Anatomy of Indian Elephant. By Prof. Miall and F. Greenwood. (Plates

TheDr>' of the Homology of the Suprarenals. By Dr. Creighton. (Plates

Vi. and VII.)
Anatomy of Genu Valgum. By Edmund Owen.
Growth of Bone from the Articular Cartilages. By Prof. Humphry.
Tumour of Ovary in Common Pheasant By H. H. Slater (Plate VIII.)

Placenta of the Hog-Deer (Cefvus iorcinus). By Prof. Turner.

Development or Organ of CortL By Dr. Pntchard. (Plate IX.)

Case of Hemiplegia from an Injury involving Loss of Brain. By Dr.

Coats.
Experiments on Physiological Effects of Inhalation of Phosphuretted

Hydrogen. By i)r. Henderson.
Anatomical Notes and Queries. Prof. Rolleston.

Ovum and Placenta of Dugong. By Paul Harting, Utrecht
Notice of New Book.
Abstract of Physiological Papers.

MACMILLAN & CO.. LONDON.

Now ready, price 35. (>d. No. III. ofBRAIN:
A QUARTERLY JOURNAL OF NEUROLOGY

EDITED BY
Drs. BUCKNILL, CRICHTON-BROWNE, FERRIER. and

HUGHLINGS-JACKSON.
Contents.

ORIGINAL ARTICLES.
Some of the Lessons of Neurotomy. By S. Weir Mitchell, M.D.
Metalloscopy and Metallotherapy. By A. Hughes Bennett, M.D
A Study of Four Hundred and Fifteen Ceases of Tetanus. By David

W. YandeU, M.D.
Application of Freezing Methods to the Microscopic Examination of

the Brain. By Bevan Lewis, M.D.
Is there a Sympathetic Centre in the Medulla Oblongata ? By W. H.

Kesteven, M.RC-S.
Critical Digests and Notices of Books; Clinical Cases; Abstracts of

British and Foreign Journals, &c.

MACMILLAN & CO., LONDON.

Pkice t,d.

THE TELEGRAPHIC JOURNAL
ELECTRICAL REVIEW

For November i, 1878, contains :

—

I.—The Gas Companies.
, 2.—Wallace Farmer Machine and Lamp. (Illustrated.)

3—RapiefTs Electric Lamp. (Illustrated.)

4.—Phonic Wheel of Paul le Cour.
'

5.—Cost of Electric Light.
6.—Progress of Electric Light.
7.—Notes.

\ 8.—Reviews.
TO.— Patents.
II.—Correspondence. 1

12.—General Science Columns.
13.— City Notes.

London: H.\UGHTON & CO., 10. Paternoster Row.

THE BEST FARMERS* NEWSPAPER.
THE CHAMBER OFAGRICULTURE JOURNAL

AND FARMERS' CHRONICLE,
Edited by John Algernon Cuirke, Secretary to the Central (Chamber

of Agriculture,
Devotes special attention to the discussions and proceedings of the Chambers
of Agriculture of Great Britain (which now number upwards of id,ooa
members), besides giving original papers on practical farming, and a mass of
intelligence of particulai value to the agriculturist.

The London Com, Seed, Hop, Cattle, and other Markets of Monday ar«
q>ecially reported in this Journal, which is despatched the same evening so
.JB to ensure dehvery to country subscribers by the first post on Tuesday
morning. Price 3^. , or prepaid, 15.1. a year post free

Published by W. PICKERING, 21, Arundel Street, Strand, W.C

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others

interested m the ma.oagement of landed property throughout Scotaad and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.

The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British

and Irish Markets of the week, besides telegraphic reports of those held o»
the day of publication.

The Veterinary Department is edited by one of the leading Veterinarians

in the country, and is invaluable to the breeder and feeder as a guide to the

rearing of animals, and their treatment when labouring under disease.

Full Reports are given of tlie Meetings of the Royal Agricultural Societ>

of England, the Royal Agricultural Society of Ireland, the Highland aad
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,

and all the principal Agricultural Associations throughout Great Britain

and Ireland.

For Advertisers addressing themselre* to Farmers a better me<1inia docs
not exist

Price yl. By post, i\d. Annual Subscription, payable in advance, 14*.

Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jan., Edinburgh.

Established 1843.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations

Conducted by J. W.Douglas, R. McLachlan, F.R.S., E. C. Rye, F.Z.S.,
and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and notes

on all subjects connected with Entomology, and especially on the Insects of
the British Isles.

Subscripuon—Six Shillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of

the entire set to date, at the increased price of lor. each ; the succeeding

Tols. may be had separately or together, at 7*. each.

London: JOHN VAN VOORST, i. Paternoster Row.

N.B.—Communications, &c., should be sent to the Editors at the above
addrers.

Ôn the ist ol every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGV.

Edited by John T. Carkington,
With the Assistance of

Frederick Bond, F.Z.S. I Frederick Smith, F.L.S.
Edward A. Fitch. I 1. Jennek Weie, F.L.S.
John A. Power, M.D. | F. Buchanan White, M.D.

The Ent(nMologiit was founded for the purpose of diffusing information
with regard to the science generally, and especially respectmg Insects in-

jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
for Figuring Varieties. Monthly Lists of Duplicates and Desiderata are
published.

Interesting articles on all branches of the science are promised by leading
entomologists. Especial attention is given to the printing of the WooixruT
Illustrations, which are numerous. There are occasionally Coloured

SIMPKIN MARSHALL, and CO.. Sutioners' HaU Court.

THE BREWERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interests
Licensing, Legal, and Parliamentary Matters.

RsTiBW OF the Malt and Hop Trades ; and Wink and Spirit Traoi
Record.

The Organ of the Country Brewers.
"The Brewers' Guardian " is published on the evenings of every alternate

Tuesday, and is the only journal officially connected with brewing interests.

Subscription, i&r. (id. per annum. p«st free, dating from any quarterMiay.
Single C<^ies, ir. each. Registered for transmission abroad.

Officer—j. Bond Court Walbrook, London, E.G.

" That excellent periodical The Garden."—Professor Owen.

THE GARDEN : A Weekly Illustrated
Journal of Gardening in all its Branches. Fotmded and Conducted by
W. ROBINSON, F.L.S., Author of "Alpine Flowers for English
Gardens," &c
A Coloured Plate is now issued with every number of Tht Garden.

_" Mr. Robinson's valuable and elegant weekly."

—

Saturdfif Rexnevt,
Aug. loth, 1872.

file following are some of the subjects regularly treated of in its pages -"

The Flower Garden. I Hardy Flowers.
Landscape Gardening. Town Gardens.
The Fruit Garden. The Conservatory.
Garden Structures. Public Gardens.
Room and Window (hardens. The Greenhouse and Stove.
Notes and (Questions. I The Household.
Market Gardening.

|
The Wild Garden.

Trees and Shrubs. | The Kitchen Garden.
Professor Asa Gray says : "It seems admirably adapted to the wants acd

tastes of gentlemMi who are interested in rural affairs By such we hear it

highly spoken of; and we think we do a favour to those of that class whu
know it not as yet, by calling attention to it"

Price 6d. Weekly. Specimen Copy, Post-free, 6^.
Terms of Subscription.—Sent direct from the Office in London, post free,

payable in advance—For One Year, 261. ; Haifa Year, 141. ; Quarter of a
Year, 7J. Address all letters concerning Subscriptions to^The Publisher ot

I Tke Garden, 37, Southampton Street, (^vent G^den London, W.C
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Now Ready, by KUKLOS, the Corrected Edition of

THE PATRIARCH JACOB^ the typical father of human science.

Being an INTERPRETATION of the Spiritual IMeaning of several Chapters of the BOOK OF GENESIS into the

ordinary language of the Natural World ; accompanied with Notes and Doctrinal Commentary.

Published by JOHN HARRIS, Kilburn Square, London

;

And may be also obtained from WERTHEIMER, LEA, & Co., Circus Place, Finsbury.

Price 2s. 6d. cloth.

RECENTLY PUBLISHED BY GRIFFITH AND FARRAN.

THE COMMERCIAL PRODUCTS OF THE SEA;
Or, Marine Contributions to Industry and Art. By P. L. SIMMONDS, Author of " The Commercial Products of the

Vegetable Kingdom." i vol., 8vo, with numerous Illustrations. Price i6j,

"A well-arranged and pleasantly-written exposition."

—

Academy,
" Contains much useful and interesting information in a handy form,"

—

Nature.
'

' The chapters comprise much interesting information, and convey a great many facts which it is useful to know . "

—

Daily News.
" Probably the most complete survey of the subject yet written, and for purposes of reference is not likely soon to

superseded. "

—

Scotsman.

TALKS ABOUT PLANTS ; or. Early Lessons in Botany. By Mrs. Lankester, Authoi
of '

' Wild Flowers Worth Notice," &c. Crown 8vo, with 6 Coloiu-cd Plates and numerous Wood Engravings, cloth, gilt edges. 5X.

" Mrs. Lankester is a competent instructor, and her book is prettily ornamented."

—

Daily Nnvs.
" A highly interesting and seasonable book."

—

Schoolmaster, " A capital work."

—

Scotsman.

A GLOSSARY of BIOLOGICAL, ANATOMICAL, and PHYSIOLOGICAL TERMS"
for Teachers and Students in Schools and Classes connected with the Science and Art Department and other Examining

Bodies. By THOMAS DUNMAN, Physiology Lecturer at the Birkbeck Institution and the Working Men's College.

Crown 8vo, cloth. 2s. 6d.

"Will be serviceable to the persons for whose aid it is designed."

—

Nature.
" An excellently arranged volume."

—

Saturday Hevieiu. " Well calculated to serve its purpose."

—

Daily N'ews.
" A'new and valuable addition to the student's library of physiology and anatomy."

—

School Board Chronicle.

"A most useful book to those preparing for scientific examinations."

—

Scholastic World.
"Mr. Dunman is a master of his subject, and has accomplished a difficult task with care and skill."

—

Standard.

GRIFFITH & FARRAN, West Corner St. Paul's Churchyard, London.

SCHEERER AND BLANFORD ON THE BLOWPIPE.
Third Edition, i2mo, price 45.

An INTRODUCTION to the USE of the
MOUTH :BLOWPIPE, by Dr. TH. SCHEERER. To which is

added a Description of the Blowpipe Characters of the more important
Minerals, by H. F. BLANFORD, F.G.S.

" A cheap and concise handbook, valuable alike to the mineralogist, the
smelter, and the miner."

—

Practical Magazine.

London : F, NORGATE, 7, King Street. Covent Garden, W.C.

Crown 8vo, price 45. dd.

HUMBOLDT'S NATUR UND REISE-
BILDER. Abridged from his " Reise in die Equinoctial-Gegenden des
neuen Continents " and " Ansichten der Natur." With Notes, Scien-
tific Glossary, and Biographical Notice of the Author. By C. A.
BUCHHEIM, Ph.D., Professor of German in King's College, London.

London : F. NORGATE, 7, King Street, Covent Garden, W.C.

Price 15J. royal 4to (published at 23^.).

OBSERVATIONS of the SPOTS on the
SUN from November 9, 1853, to March 24, 1861. By R. C. CAR-
RINGTON, F.R.S. (With 166 PIat«s.) The few remaining Copies
are now oflfered at the above very reduced price.

London : F. NORGATE, 7, King Street, Covent Garden.

Royal 32mo, roan, gilt edges, 5s.

A POCKET-BOOK for CHEMISTS, Che-
mical Manufacturers, Metallurgists, Dyers, Distillers, Brewers, Sugar
Refiners, Photographers, Students, &c. By THOMAS BAYLLY,
Assoc. R.C. Sc. Ireland, Demonstrator of Practical Chemistry, Analysis,

and Assaying in ihe Mining School, Bristol.

London: E. & F. N. SPON, 46, Charing Cross;
New York, 446, Broome Street.

Just published, Jth Edition.

STANLEY'S TREATISE on MATHEMj
TICAL INSTRUMENTS and DRAWING. Enlarged by N^
Matter.

E. & F. N. SPON, Charing Cross.

THE NATURAL HISTORY
AND SCIENTIFIC BOOK CIRCULAR^

The following Numbers have been recently published :—

No. 22. ORNITHOLOGY. ^^„ t,t-t,-t.tt»
No. 24. CONCHOLOGY, MOLLUSCA, ICHTHYOLOGY. REPIILI
No. 25. GEOLOGY, MINERALOGY, PALEONTOLOGY.
No. 27. ASTRONOMY, MAGNETISM, MATHEMATICS, METEOlj

OLOGY, OPTICS.
No. 28. CHEMISTRY, PHYSICS. ^...„^,.,.t /^^1r'
No. 29. ZOOLOGY: INCLUDING CONCHOLOGY, ENTOMOLOGY,

ICHTHYOLOGY. MAMMALIA, MOLLUSCA, ORNI-
THOLOGY, REPTILIA.

No. 30. ENTOMOLOGY.
No. 31. BOTANY. Phanerogamous Plants, Ferns, Fungi.

Free by post for one stamp each.

WILLIAM WESLEY, 28, Essex Street, Strand, London.

BRYCE-WRIGHT'S NEW CATALOGUE.
SPECIAL NOTICE.—This important r/jKw/ of Specimens belonpng

to the Mineraloglcal (including Gems and Precious Stones), Geological

Conchological, and Archseolcgical World, with Fourteen Full-Page IIlus-

trations, will be published on December 10. Copies will be forwarded i»

order of apj^lication. Price One Shilling.

BRYCE-WRIGHT, F.R.G.S., &C.,

90, GREAT RUSSELL STREET, BLOOMSBURY, W.C,
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DIARY OF SOCIETIES.
London

THURSDAY, Xovember 21.

Royal Socisty, at 8.30.—On a Method of Using the Balance with great
Delicacy, and on its Employment to Determine the Mean Density or the
Earth : J. H. Poynting.—^^On Repulsion Resulting from Radiation, Part
VI. : W. Crookes, F.R.S.

Chemical Society, at 8.—The Processes and their Comparative Value for
Determining the Quantity of Organic Matter in Potable Waters : Dr. C.
M. Tidy.—A Chemical Study of Vegetable Albinism : Prof. A. H. Church.
—Researches en the Action of the Copper-Zinc Couple en Organic Com-
pounds : Dr. Gladstone and Mr. Tribe.—On a New Gravimetric Method
for the Estimation of Minute Quantities of Carbon : Dr. Duprd and Dr.
Hake.

LiNNEAN Society, at 8.— Preliminary Rep-rt en the Mollusca cf the
Challenger Expedition (viz. , the Genera Dentalium, Siphodentalium, and
Cadulus): Rev. R. Boog Watson.—On the Sympk-caceae : John Miers.

—

Oc Tuberous Branch Terminations in Vitis gotigylodes : R. Irwin Lyach
FRIDAY, November 22.

QuKKETT Microscopical Club, at 8.

SATURDAY, No^'EMBER 23.
Physical Society, at 3.—The Music of Colour and of Visible Motion ;

Professors W. E. Ayrton and J. Perry.—On a Condemer of Variable
Capacity : C. Boys.

Ckystallological Society, at 8.3c.—Crystals of Terpene and seme of
its Derivatives obtained by Dr. Tdden; Amui. and Potass. Teriodides
obtained by Mr. Johnson ; the Spontaneous Production of Tenorlte on
Copper Glance : Prof. Maskelyne.—On Cinnabar and Copper PjTltes :

Elliot Steel.—The Rhombohedral System : Mr. Lewis.—A Note en the
Forms of Sulphur : Mr. Fletcher.—On Rhabdophane : Mr. Lettsom.

SUNDAY, November 24.
Sunday Lecture Society, at 4.—Long and Short Chronologists: Dr.

Zerffi.

MONDAY, November 23.
Society of Arts, at 8.—Cantor Lecture; Mathematical Instruments;
W. M. Williams.

Royal Geographical Society, at 8.30.
Medical Society of London, at 8.30.

TUESDAY, N0VK.MBER 26.

Anthropological Institute, at 8.—On the E\-ils arising from the Use cf
Historical National Names as Scientific Terms: A. L. Lewis.—On some
American Illustrations of the Evolution of New Varieties of Men: Prof.
Daniel Wikon, LL.D.—On Left-Handedness : Dr. Henry Muirhead.

West London Scientific Association, at 8.

Metropolitan Scientific Association, at 7.

WEDNESDAY, November 27.
Royal Society of Literature, at 8.—The Earthly Paradise of European
Mythology : C. F. Keary.

Society of Arts, at 8.—The Land of Midlan : Capt. Burton.

SATURDAY, November 30.
Royal Society, at 4.—Anniversary.

SUBSCRIPTIOxNS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as follows :

—

Yearly 28J.

Half-yearly \\s. (yd.

Quarterly ^s. (}d.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 30?. M.
Half-yearly i^s. td.
Quarterly Zs.

Office : 29, Bedford Street, Strand.

PROF. TYNDALL'S " LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, in
large Case, £,^ loj. Price List post free. Book, 2J. (sd. post free.

—

Stanley, Optician, Railway Approach, London Bridge, S.E.

Just published, in crown 8vo, price 15J. cloth.

The ART of SCIENTIFIC DISCOVERY;
or the General Conditions and Methods of Research in Physics and
Chemistry. By G. GORE, LL.D., F.R.S.

London : LONGMANS & CO.

BY LIONEL S. BEALE.
Professor of Medicine in King's College, and Physician to the Hospital.

The MICROSCOPE in MEDICINE. Fourth Edition. 2ij.
\Now Te(uiy,

On LIFE and on VITAL ACTION in HEALTH and
DISEASE. 5J. \Ready.

BIOPLASM. An Introduction to Physiology and Medicine.
&r. td.

DISEASE GERMS, and on the TREATMENT of the
FEVERISH STATE. i2j. 6rf.

KIDNEY DISEASES, URINARY DEPOSITS, and CAL-
CUU)US DISORDERS. Third Edition. 231.

LIFE THEORIES and RELIGIOUS THOUGHT. 5/. (>d.

PROTOPLASM. Third Edition, very much enlarged. loj. (xi.

London : J. & A. CHURCHILL.

JOHN B. EVERALL,
Electrical and Philosophical Instrument Maker,

81, St. George's Road, Southwark.

Scientific Instruments of eiery descriptwtt repaired.

Rough Glass Discs up to i5-:n. diameter optically per.'ect.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time cf Benjamin Franklin, prores

conclusively that a Conductor made of Copper of adequate size is the b«t
of all appliances for the protection of every description o£ building fiom the
destructive effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Chea^>est
Conductor ever offered to the piiblic

It is simple in its application, no insulators being required, and it costs
only one shilling per foot for the standard siie, which is safe in any storm
B. S. NEAVAIiIi Ac CO.; 130, STRAND, W.C.

36, WATERLOO ROAD, LIVERPOOL.
63, AXDERSTOX QUAY, GLASGOW.

MANUFACTORY—GATESHEAD-ON-TYNE.

FOWNES' CHEMISTRY BY WATTS.
Twelfth Edition.

PHYSICAL and INORGANIC CHEMIS-
TRY. 576 pp. Crown 8vo. £r. &/.

ORGANIC CHEMISTRY; or, The Che-
mistry of the Carbon-Compounds. 672 pp. Crown 8vo. ioj.

EIGHTH YEAR OF PUBLICATION.

J. & A. CHURCHILL. New Burlington Street.

JAMES WOOLLEY, SONS, & CO.,
69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Deincnstration, Laboratory Instructi-n &c

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted for privcUe study.
Price Lists on Application.

MICROSCOPES, OBJECTIVES, &c.
CENTENNIAL EXHIBITION. PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,
Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and foil Instructions by Post, 6 Stamps.
Mailed abroad free.

S.
C.TISLEY & Co.
OPTICIANS. '

17 a, BROMPTON ROAD, S.W.
(Close to South Kensington Museum).

THE PHONEIDOSGOPE.
An Instrument for Obsemng the Colour-Fisrures of Liquid Films under the

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Moleculax Motion *t a
Telephone Plate.

The PHONEIDOSGOPE, with 3 Discs, Bottle of Solutleo, DeKriptrr*
Pamphlet, &c., ia CardlxMrd Box, lor. 6d.

MAMUFACrURED AND SOLD WHOUESALK AND RKTAIL BT
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W.
TELEPHONIC ELECTRICITY. All Materials suppUed for expeii.

mental parposes.

Price Listt af Electrical and Acjusiic A^^aratut, uitk Dramtt£t ami
Detcriptum of tht HarmpnoFraph, Post Fret, ad.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and" VALUEr—
Brycb Wright, 90, Great Russell Street, London, W.C.
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DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED.

Writing becomes a pleasure when this Ink is used. It has been adopted

by the princ.pal Banks, Pubhc Offices, and Railway Companies throughout
Ireland.

It writes almost instantly Full Black. I Flows easily from the Pen.

]>oes not corrode Steel Pens. Blotting-paper may be applied at the

Is cleanly to use, and not liable to Blot. I moment of wr.ting.

Can be obtained in London, through Messrs. Barclay & Sons, Farring

don Street; W. Edwards, Old Change; F. Newbery & Sons, Newgate
Street; Wm. Mather, London and Manchester; J. Austin & Co., JJuke

Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of

all Stationers.
BEWLEY & DRAPER (Limited), Dublin.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

Ar.d every requirement for Science Classes, Private Study, or Business
Purposes.

Illustrated Priced Catalogues post frte for six stamps.

Carriage allowed to any station in England or ^Vales, on orders of 40J.

value and upwards.

MOTTERSHEAD AND CO,
7 EXCHANGE STREET, & lo, HALF MOON STREET,

MANCHESTER.

EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.

THE MINIATURE MICROSCOPE LAMP
PRICE 14J.

(REGISTERED)
PORTABLE TIN CASE FOR DITTO, zj. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5, ST. BRIDE ST. (late 2, Foster Lane), LONDON.

HOUdWAYS OINTMENT
A CERTAIN

REMEDY
For BAD BREASTS, OLD WOUNDS, and SOKES. If

effectually nibbed on the Neck and Chest, it cures SOEE

THEOATS, BRONCHITIS, COUGHS and COLDS; and for

GOUT, RHEUMATISM, and all Skin Diseases it is unequalled.

Extra fcap. 8vo, 3^. fsd.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer on
Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., London.

THE "HANSA,"
Published since 1864, in Hamburg^ is the only independent professional
paper in Germany, dedicated exclusively to Maritime Objects. Essays,
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
'lopment of Maritime Affairs in every respect. Every second Sunday one
Number in 4to at least ; frequent supplements and drawings. Subscription

at any time ;
preceding numbers of the year furnished subsequently. Price

1 2J. for twelve months. Advertisements ^d. a line, widely spread by this

paper; considerable abatement for 3, 6, 12 months' insertion. Bus.inesi

Office : Aug. Meyer and Dieckmann, Hamburg, Alterw»ll, aS. Edited bj
W. V F.>.,»T>gN. M.R.. 'Tamhiirg. Alexander Street. %.

VvAiM riiJj, Clean Copies of NATURE,
No. 433.—Address Office o£ Nature, 29, Bedford Street, Strand.

W. L A D D & CO.,
Scientific Instrument Mauufactorers

iBy Afpeintment to the Royal Institution of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogtie, Sixpence.

NOW R&MOY,
SECOND EDITION,

CHEMICAL HANDICRAFT.
PRICE 41. ^d. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS

:

ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.
Demy 8vo, 480 pp.. Illustrated with 1,600 Woodcuts.

Most Complete and Cheapest List oj Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET.
LONDON, W.C

"horne's pompeian decorations.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C,
By Special Appointment to His Majesty the King of Italy.

EDWARD PATERSON^
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
APPARATUS FOR CLASS DEMON-

STRATION and for SCIENCE SCHOOLS.
ELECTRIC LIGHT APPARATUS.
SIEMEN'S DYNAMO MACHINE for

Hire.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
COOKE'S TELEPHONE ALARUM.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

ELECTRO -METALLURGICAL CABI-
NETS, from ;^4 to ;Ci2-

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20J.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue ofdo pages post free 6 stamps.
Orders >ver £,i carriage paid to any part of the United Kingdom.

On the ist ot every Month, price Une :3hilling.

THE ZOOLOGIST;
A MONTHLY MAGAZINE OF NATURAL HISTORY.

New Series, Edited by
J. E. Harting, F.L.S., F.Z.S.

'Original Articles by well-known Naturalists in every branch of Zoology

;

Occasional Notes on the Habits of Animsds ; Notices of the Arrival and
Departure of Migratoiy Birds ; Records of the Occurrence of Rare Birds

in the British Islands ; Observations on the Distribution and Migration of

British Fresh-water Fish ; Notices of the Capture off the British Coasts of

New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con-
tributions to the Natural Histery of British Reptiles ; Local Lists of

British Land and Fresh-water Mollusca, with Remarks on the Haunts and
Habits cf the Species ; and other matters of general interest to those who
delight in Natural History. Reports of the Scientific Meetings of the

Linnean, Zoological, and Entomological Societies ; Reviews and Notices of

Natural History Books.
JOHN VAN VOORST, i. Paternoster Row.
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ELEMENTARY CLASS-BOOKS OF SCIENCE.
ASTRONOMY, by the Astronomer-Royal.

POPULAR ASTRONOMY. With Illustrations. BySir
G. B. Airy, K.C.B., Astronom^^- Royal, New Edition.

iSmo. 4f. 6</.

Six lectures, intended " to explain to intelligent persons the

principles on which the instruments of an Observatory are con-
structed, and the principles on which the observations made
with the;e instruments are treated for deduction of the distances

and weights of the bodies of the Solar System."

ASTRONOMY.
ELEMENTARY LESSONS IN ASTRONOMY. With
Coloured Diagram of the Spectra of the Sun, Stars, and
Nebulae, and numerous Illustrations. By J. NoRMAN
LoCKYER, F.R.S. New Edition. iSmo. 5^.61/.

" Full, clear, sound, and worthy of attention, not only

as a popular exposition, but as a scientific ' Index.' "

—

AthetKEum.

QUESTIONS ON LOCKYER'S ELEMENTARY LES-
SONS IN ASTRONOMY. For the Use of Schools. By
John Forbes-Robertsox. i8mo, cloth limp. is. 6d.

PHYSIOLOGY.
LESSONS IN ELEMENTARY PHYSIOLOGY. With
nimierous Illustrations. By T. H. Huxley, F.R.S. , Pro-
fessor of Natural History in the Royal School of Mines.
New Edition. i8mo. 4?. 6d.

"Pure gold throughout."

—

Guardian.

"Unquestionably the clearest and most complete ele-

mentary treatise on this subject that we possess in any
language.

'
'— Westminster Review.

QUESTIONS ON HUXLEY'S PHYSIOLOGY FOR
SCHOOLS. By T. Alcock, M.D. i8mo. is.dd.

BOTANY.
LESSONS IN ELEMENTARY BOTANY. By D.
Oliver, F.R.S., F.L.S., Professor of Botany in Univer-
sity College, London. With nearly Two Hundred Illus-

trations. New Edition. iSmo. 4?. dd.

CHEMISTRY.
LESSONS IN ELEMENTARY CHEMISTRY, IN-
ORGANIC AND ORGANIC. By Henry E. Roscoe,
F.R.S., Professor of Chemistry in Owens College, Man-
chester. With numerous Illustrations and Chromo-Litho
of the Solar Spectrum, and of the Alkalies and Alkaline
Earths. New Edition. iSmo. 4J. dd.

"As a standard general text-book it deserves to take a
leading place."

—

Spectator.

" We unhesitatingly pronounce it the best of all our
elementary treatises on Chemistry."

—

Medical Times.

A SERIES OF CHEMICAL PROBLEMS, prepared
with Special Reference to the above, by T. E. Thorpe,
Ph.D., Professor of Chemistry in the Yorkshire College of
Science, Leeds. Adapted for the preparation of Students
for the Government, Science, and Society of Arts Examina-
tions. With a Preface by Professor Roscoe. New Edi-
tion, with Key, iSmo. 2s.

POLITICAL ECONOMY.
POLITICAL ECONOMY FOR BEGINNERS. By
Millicent G. Fawcett. New Edition. i8mo. 2s. 6d.

" Clear, compact, and comprehensive."

—

Daily News.
" The relations of capital and labour have never been

more simply or more clearly expounded."

—

Contemporary
Review.

LOGIC.
ELEMENTARY LESSONS IN LOGIC; Deductive
and Inductive, with copious Questions and Examples, and
a Vocabulary of Logical Terms. By W, St.\nley JEVONS,
M.A. Professor of Logic in University College, London.
New Edition. i8mo. 3^. 6d.

"Nothing can be better for a school-book."

—

Guardian.
"A manual alike simple, interesting, and scientific."

—

Alhenceum.

PHYSICS.
LESSONS IN ELEMENTARY PHYSICS. By Bal-
four Stewart, F.R.S., Professor of Natural Philosophy
in Owens College, Manchester. With numerous lUustra?

tions and Chromo-litho of the Spectra of the Sun, Stars,

and Nebulse. New Edition. iSmo. 4J. 6J.

" The beau-ideal of a scientific text-book, dear, accurate^

and thorough."

—

Educational Times.

PRACTICAL CHEMISTRY.
THE OWENS COLLEGE JUNIOR COURSE OF
PRACTICAL CHEMISTRY. By Francis Jones,
Chemical Master in the Grammar School, Manchester.
With Preface by Professor Roscoe, and lUostrations. New-
Edition. i8mo. 2s. 6d.

ANATOMY.
LESSONS IN ELEMENTARY ANATOMY. By St.
George Mivart, F.R.S., Lecturer in Comparative Ana-
tomy at St. Mary's Hospital. With upwards of 400 Illus-

trations. i8mo. 6s. (id.

"It may be questioned whether any other work on ana-
tomy contains in like compass so proportionately great a
mass of information."

—

Lancet.

" The work is excellent, and should be in the hands of
every student of human anatomy."

—

Medical Times.

STEAM.
AN ELEMENTARY TREATISE. By John Perry,
Bachelor of Engineering, Whitworth Scholar, &c., late

Lecturer in Physics at Clifton College. With numerous
Woodcuts and Numerical Examples and Exercises. iSjio,

47. 6d.

" The young engineer and those seeking for a comprehen-
sive knowledge of the use, power, and economy of steam,
could not have a more useful work, as it is very intelligible,

well arranged, and practical throughout."

—

Ironmonger.

PHYSICAL GEOGRAPHY.
ELEMENTARY LESSONS IN PHYSICAL GEO-
GRAPHY. By A. Geikie, F.R.S., Murchison Professor
of Geology, &c., Edinburgh. With numerous Illustrations.

l8mo. 4f. dd.

QUESTIONS ON THE SAME. \s. 6d.

NATURAL PHILOSOPHY.
NATURAL PHILOSOPHY FOR BEGINNERS. By
L ToDHUNTER, M.A., F.R.S. Part I. The Properties of
Solid and Fluid Bodies. i8mo. 3^. 6d.

Part II. Sound, Light, and Heat. i8mo. 3^-. 6d.

GEOGRAPHY.
CLASS-BOOK OF GEOGRAPHY.
M.A., F.G.S. Fcap. 8vo. 2s. 6d.

By C. B. Clarke;

" Contains a large amount of information, systematically

arranged."

—

Examiner.

MACMILLAN AND CO., LONDON.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers* Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the
Company's Patwits.

Application for Price Lists or finther information to be made to the Manager.

JUST PUBLISHED.

GEGENBAUR'S COMPARATIVE ANATOMY.
A Translation by F. JEFFREY BELL, B.A.

REVISED WITH PREFACE BY PROF. E. RAY LANKESTER, F.R.S.

With numerous Illustrations. Medium 8vo. 2ij.

MACMILLAN & CO., LONDON.

NOW READY.

COAL, ITS HISTORY AND ITS USES.
By Professors GREEN, MIALL, THORPE, RUCKER, and MARSHALL,

Of the Yorkshire College, Leeds.

With numerous Illustrations. 8vo. 12s. 6J.

MACMILLAN & CO., LONDON.

NEXT WEEK, , VOL. II., in 8vo, price i8j.

A TREATISE ON CHEMISTRY.
By Professors ROSCOE and SCHORLEMMER,

Of the Owens College, Manchester.

Wi,th numerous Illustrations.

Vol. II. Metals, Part I. 8vp, i8j. (Vol. T. The Non-Metallic Elements. 21^.)

MACMILLAN & CO., LONDON.

NEXT WEEK.

SPORT AND WORK ON THE NEPAUL FRONTIER;
or. Twelve Years' Sporting Reminiscences of an Indigo Planter. By "MAORI." With Illustrations. 8vo. i+f.

SHORTLY.

JOURNAL OF A TOUR IN MAROCCO. By Sir
JOSEPH D. HOOKER, K.C.S.I., C.B., P.R.S., &c. ; and JOHN BALL, F.R.S. With Illustrations and Map. 8vo.

THE RELATIONS OF MIND AND BRAIN. By
H. CALDERWOOD, LL.D., Professor of Moral Philosophy, Edinburgh. [/« thepress.

HEAT. By P. G. Tait, Professor of Natural Philosophy at
Edinburgh. With numerous Illustrations. Crown 8vo. U"^ thepress.

SOUND. A Series of Simple, Entertaining, and Inexpensive
Experiments in the Phenomena of Sound, for the Use of Students of every Age. By A. M. MAYER, Professor of

Physics in the Stevens Institute of Technology, &c. With numerous Illustrations. Crown 8vo. [In the press.

MACMILLAN & CO., LONDON.

Printed by R. Clav, Sons, and Tavi-OR, at 7 and 8, Bread Street Hill, Queen Victoria Street, En the City of London, and published by

MACMILLAN AND Co., at the Office, 29 and 30. Bedford Street, Covent Garden.—Thursday, November 21, 187a



A WEEKLY ILLUSTRATED JOURNAL OF SCIENXE
" To the solia ground

Of Nature trusts tlie mind which builds for aye."—WORD3WOR.TH

No. 474, Vol. 19] THURSDAY, NOVEMBER 28, 1878



XXVI NATURE {Nov. 28, 1878

MICROSCOPIC OBJECTS
Of •operlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal aivarded for Excellence, Variety, &-'c.

EDMUND WHEELER, 48N, Tollington Road. HoUoway. London, N.

CERATODUS FORSTERI.

FOR SALE.—A Fine Specimen, well Pre-
served in Spirit. For particulars inquire of E. Higgins, 22, Bloomsbury
Street, London.

ROYAL INSTITUTION OF GREAT
BRITAIN,

ALBEMARLE STREET, PICCADILLY, W.

Lecture Arrangements before Easter, 1879.

Lecture Hour, Three o'Clock.

Christmas Lectures.
Prof. Dkwar, M.A., F.R.S.—Six Lectures on "A Soap Bubble ;" on

December 28 (Saturday), 31, 1878 ; January 2, 4, 7, 9, 1879.

Before Easter, 1879.
Prof. Edward A. Schafsr, F.R.S., Fullerian Professor of Physiology,

R.I.—Twelve Lectures on "Animal Development ;
" on Tuesdays, January

14 to April I.

J. H. Gordon, Esq.—Four Lectures on "Electric Induction;" on
Thursdays, January 16 to February 6.

Prof. Tyndall, D.C.L., F.R.S., &c.—Eight Lectures on "Sound,
including its Recent Applications and Methods of Reproduction ; " on
Thursdays, February 13 to April 3.

Prof. H. G. Seelev, F.L.S., F.GS.—Three Lectures on "Reptilian
Life; " on Saturdays, January 18, 25, February i.

Reginald W. Macan, Esq. (Ch. Ch. Oxford).—Four Lectures on
" Lessing ;" on Saturdays, February 8 to March i.

Walter H. Pollock, Esq., MA.—Two Lectures on " Colbert and
Richelieu ;

" on Saturdays, March 8, 15.

F. Sev.mour Haden, Esq.—Three Lectures on "Etching;" on Satur-
jdays, March 22 to April 5.

Prof. Dewar will give a Course of Lectures after Easter.
Subscription to all the Courses in the Season, Two Guineas ; to a Single

Course, according to length. One Guinea, or Half-a-Guinea ; to the Christ-
mas Coiurse, Children under Si.xteen, Half-a-Guinea. Tickets now issued

The FRIDAY EVENING MEETINGS will begin on January 17, at
8 P.M. Prof. Tyndall will give a Discourse on the Electric Light, at 9 p.m.
Succeeding Discourses will probably be given by Prof. W. E. Ayrton, Mr.
H. H. Statham, Rev. H. R. Haweis, SirWm. Thomson, Professors Roscoe,
Johnstone Stoney, and Huxley, Mr. E. B. Tylor, Prof Abel, Sir Henry
C Rawlinson, and Dr. Warren De la Rue. To these Meetings Members
and their Friends only are admitted.

Persons desirous of becoming Members are requested to apply to the
Secretary. When proposed, they 'are admitted to all the Lectures, to the
Friday Evening Meetings, and to the Library and Reading Rooms ; and
their Families are admitted to the Lectures at a reduced charge. Payment :

First Year, Ten Guineas ; afterwards. Five Guineas a Year; or a composition
of Sixty Guineas.

UNIVERSITY COLLEGE (LONDON)
MEDICAL SOCIETY.

An ADDRESS on " The Use of Physiology to Medical Students " will
be delivered by Dr. MICHAEL FOSTER, M.A , F R S., Prselector in

Physiology, and Fellow of Trinity College, Cambridge, in the Botanical
'Iheatre of University College, Gower Street, on TUESDAY, December 3,
at 8 P.M. Admission (Gentlemen only) by Ticket, to be obtained on appli-
cation to the Secretaries of the Society.

H. M. MURRAY, 1 „ o
W. R. PARKER, /

"°"- ^"^

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Skparatk Bedrooms. Systematic Teaching
in Science, Foreign Languages, and Univsrsity Couksks.
Calendar post fr«« fi-oix

Thk Principal—BENJAMIN RALPH, LL.B. Dub.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of th« Departmental
Libraries (Ai^tronomical Obser\'atory, Botanic Garden, Bussey Institution,
Divinity School, Law School, Mustum of Comparativt Zoology, Scientific

School), may be sent to the Ajents, Messrs. TxtSNiK & Co., 57 and 5f

,

Ludgate Hill, Londoa.
JUSTIN WINSOR, Librarian.

To LEADING SCIENTIFIC & LITERARY
MEN.—An old-established Firm, who are extending their Publishing
Department, are prepared to undertake the Publication of a few Stan-
dard Works in Science and General Literature, upon liberal terms. All
communications in reply to this advertisement will be treated as strictly

confidential, and should be addressed in the first instance, by letter only,
to Dclta, Londcn Institution, Finsbury Circus, E.C.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET BIRMINGHAM,
RAPHIDIOPHRYS PALLIDA,

The Freshwater Rhixopoda of F. Schulie figured in Archiv far
ntikroikop. Anatomies vol. x. Plate xxvi. fig. i.

Also Hoscules, some fine Afeliceria ringens, and Volvax glolator, &c.

Price List of Specimens on Application, with Stamped Addressed Envelope.
Weekly Announcements will be made in this place of Organisms ready

for sale.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
December i, 1878 :— Professor W. A. Hunter, M.A., on "A Sketch
of the English Law of Heresy, Past and Present."—Members' Annual
Subscription, ;fi. Payment at the Door—One Penny, Sixpence, and
(reserved seats) One Shilling.

ROYAL POLYTECHNIC—CLASSES for
tkc preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. L»ndon Uni-
anity Matriculation, I St and 2nd B.Sc, Preliminary Scientific M.B.,
Botaay, Physiology, Chemistry. All the werk practical.

EDUCATION.
REV. W. TUCKWELL, late Head-Master of TAUNTON COLLEGE

SCHOOL,?and Fellow of New College, Oxford, takes a FEW YOUNG
BOYS as PUPILS.—Address STOCKTON RECTORY, near Rugby.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
Bien and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Bemers
Street. W

^VITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lend, fm
Honours). Education on Natural Principles. A limited number of Pupils.

ROWSELL'S CATALOGUE of the BEST
WORKS on NATURAL HISTORY : Omithologv, Mammalia, Ento-
mology, Conchology, Mineralogy, Geology, Reptilia, Crustacea,
Botany, and General Zoology, comprising 2,229 Articles containing
several thousand Volumes, with Coloured Plates, &c. Inclose
stamp to Joel Rowsell, 9, King William Street, London, W.C.

—

Always on sale, upwards of 100,000 Volumes of Miscellaneous Eo:ks
of the best sort. Libraries purchased to any extent for cash.

The CLAIMS of PSYCHOLOGY to Admis-
slon into the CIRCLE of the SCIENCES.—The Fifth Sessional
Address of the President (Mr. SERJEANT COX) of the Psychological
Society cf Great Britain, November 7, 1878, price Sixpence. Sent by
post to any person inclosing seven stamps to Mr. Poole, the Secretary
at the offices of the Society, 11, Chandos Street, Cavendish Squart
and through any bookseller, from Long.mans & Co., Paterncster Row.

EDGBASTON HIGH SCHOOL FOR
GIRLS, LIMITED.—Assistant Mistresses will be Required Next
Term. Subjects : Classics, History, Natural Science. Salary from loaL
to 150/. according to qualifications.

Applications, with full particulars, to be sent to the Head Mistress, 2S4,
Hagley Road, Birmingham, not later than Wednesday, December 4.

LANTERN SLIDES.—Size, 3^ in."square ;

ilr. per dozen. Skeletons, Skulls, &c., of Mammalia; Pond-life, In-
sects, &c., enlarged from Microscope. List for stamp.—JuHN
BURTON, F.R.M.S., 50, Portland Road, Nottingham.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from \s. to loj., in good condition, ready for

printing. Small, medium siie, and large engravings, comprising a great

variety of subjects, suitable for PubHshers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.

FACSIMILK OF SIGNATURE for 31. An exact copy of any r.arae

guaranteed. These signatures being engraved in bold relief, are useful f<r

Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.C.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opporti n ty

is offered of acquiring the ART of DRAWING and ENGRAV1^G
on WOOD in a thoroughly satisfactory and perfect style. The temit

are moderate, and the hours can be made to suit the convenience of

pupils. Persons residing in the country can receive full instruction by

correspondence. For further particulars call or address Mr. J. Frank-
lin Nash, -Vnist and Engraver, 75, Fleet^Stieet, L<ndcn, E. C.^fl
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^VkXi^ bg auction.

SCIENTIFIC AND MISCELLANEOUS PROPERTY,
Mr. J. C. STEVENS will Sell by Auction,

at his Great Rooms, 38, King S:reet, Covent Garden, on FRIDAY,
November 29, at half-past 12 o'CLck precisely, a 5-ft. Equatorial
Telesc:.pe by Troughtjn and Simms, Dis-«lv.ng View Lanterns and
Sl.des, MiCr. scopes and Slides, Galvanic and Electric Apparatus,
Phctographic Apparatus, Stereoscopic SLdes, &c.. &c.

On view m:)ming o£ Sale and Catalopiies had.

A 5-FEEr EQUATORIAL, by Troughton
and Simm;, with i8-iiich Circles divide! on silver, Stand, Screws, &c.
A<tron)m;cal Cbck for driving ditto, 2 Lanterns, Supports and 8

Shades. 7 Astronomical Eye-pieces varying from 23 to 360, with Shades,
4-.nch Aperture, Object-glass, 3l-inch position. Micrometer, in Case, &c.
—Mr. J. C. Stevens w.U include the above in his sale on Friday,
November 2p. Auction Rooms, 38, King Street, Covent Garden.

NATURAL HISTORY AGENCY.
Collect! ins of Insects, Bird and Mammal Skins, Eggs, Shells, Skeletons

&c., bought or sold on Commission.
N.B.—Wanted Good Specimens of Native Implements of War.

A. H. JAMRACH. ai8. East India Road, London, E.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, 31. 6d. per ounce ; Squares,
2^. <jd. ; post free id. extra ; Ground-edged SKps, 5^. per gross : also
other Mounting Materials and Objects prepared for mounting. —CHAS.
PtTlT. 151, High Strest, Stoke Newingtcn. N.

I

MINERALS, FOSSILS, AND ROCKS.
COLLECTIONS IN CABIXETS.

50 characteristic Specimens, loj. ; loo do., aor. ; 150 do., 30J. ; zoo do.,
4ar. ; 300 do., ^-^ : 400 do., £,^\ 500 do., £1. Size of Specimens, about
2 square inches. "Guaranteed superior Collections."
N.B.—Carriage prepaid to any part of Great Britain.

Catalogues free.

"THE POPULAR SCIENTIFIC P.jCKET CABINET SERIES,"
25 Specimens, ar. td.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISK^ STREET LONDuN, E.C.

G£(5X,5G7.—1nTR^PreTace to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price qj., he says

:

—" As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of rerbal descriptions or figures, he will do well to
obtain a well arranged collection of specimens, such as may be procured
frsm Mr. TENNANT(i45, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied on toe following
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays ... ... ... J^t a o
200 Specimens, in Cabinet, with 5 Trays 5 5 o
3oe Specimens, in Cabinet, with 9 Drawers 10 i« o
400 Specimens, in Cabinet, with 13 Drawers 21 • o

More evtea";ive Cullections at 50 to s.ooo Guineas each.

MINERALOGY AND GEOLOGY.
NEW PRICE LLSTS AND CATALOGUES NOW READY OF

. - Ti-- Elementary Collections of Minerals.

„ ,, Fossils.

,, „ Rock Specimens.
Sections of Rocks for the Microscope.
Drawings of New Shapes of Hammers.
Minerals for Chemical Purposes.
List of Varieties of Rocks.
Catalogue of Second-hand and New Books.

JAMES R. GREGORY,
EXTENSIVE GEOLOGIC.A.L MUSEUM,

88, CHARLOTTE STREET, FITZROY SQUARE.
Price ^d.

THE TELEGRAPHIC JOURNAL
ELECTRICAL REVIEW

For November i, 1878, contains :

—

I.—The Gas Companies.
2.—Wallace Farmer Machine and Lamp. (Illustrated.)

3 —RapieflTs Electric Lamp. (Illustrated.)
4.—Phonic Wheel of Paul le Cour.
5.—Cost of Electric Light.
6.—Progress of Electric Light.
7.—Notes.
8.—Reviews,

10.— Patents.
IT.—Correspondence.
12.—General Science Columns.
13. -City Nf tes.

London: HAUGHTON & CO., 10, Patem ster Row.

shSTppey f'^sils.
W. H. SHRUBSOLE, Shehrnsss-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he
cinnot receive any m ire orders for " extra selected "specimens at present.

Orders for lof. Collections of 100 "good" specimens can be executed
without delav.
" NOTES ON THE GEOLOGY OF SHEPPEY " po:t free on appli-

catl'^n.

THE JOURNAL OF BOTANY,
BRITISH AND FOREIGN.

Edited by Hbnky Trimen, M.S., F.L.S., British Museum ; assisted try

S. le M. MoCRB, F.L.S., Royal Herbarium, Kew.
On and after January i, 1878, the JOURNAL OF BOTANY will bt

printed and published by T. P. Newman, 32, Botolph Lane, E.C , to wh >in

Subscriptions for 1878 should be sent. The volume for 1877 (price i&i. (>d.,

bound in cloth), covers for the volume (price \s.\ and back Numbers, can
also be obtained of Mr. Newman. The Annual Subscription, payable in
advance, is i2j., post free in the United Kingdom. Post-Office Orden
payable at EASICHEAP.

" That excellent periodical The Garden."—Professor Owen.
THE GARDEN: A Weekly Illustrated

Jourr.al of Gardening in all its Branches. Founded and Conducted by
W. ROBINSON, F.L.S.. Author of " Alpme Flowers for Englisii
Gardens," &c.
A Coloured Plate is now issued with every number of The Garden.

" Mr. Robinson's valuable and elegant weekly."

—

Saturday Revieiv,
Aug loth, 1872.
The following are some of the subjects regularly treated of in its pages :—
The Flower Garden. Hardy Flowers.
Landscape Gardening.
The Fruit Garden.
Garden Structures.
Room and Window Gardens.
Notes and Questions.
Market Gardening.
Trees and Shrubs.

Town Gardens.
The Conservatory.
Public Gardens.
The Greenhouse and Stove.
The Household.
The Wild Garden.
The Kitchen Garden.

Professor AsA Gray says :
" It seems admirably adapted to the wants and

tastes cf gentlemen who are interested in rural affairs. By such we hear it
highly spoken of; and we think we do a favour to those o£ that class who
knjw It not as yet, by calling attention t j it."

Price dd. Weekly. Specimen Copy, Post-free, (>\d.

Terms of Subscription. — Sent direct from the Office in London, post free,
payable in advance—For One Year, ids. ; Half a Year, 14X. ; Quarter of a
Year, ts. Address all letters concerning Subscriptions to—The Publisher of
The Garden, yj, Southampton Street, Covent Garden, London, W.C.

THE BREWERS' GUARDIAN:
A Fortnightly Paper devoted \.:> the Protection of Brewers' Interests

Licensing, Legal, and Parliamentary Matters.
Review op the Malt and Hop Trades ; and Wine and Spirit Trad»

Record.
The Organ of the Gauntry Brewers.

"The Brewers' Guardian " is published «n the evenings of every altemat«
Tuesday, and is the •nly journal officially connected with brewing interests.^

Subscription, \ts. 6d. per annum, post free, dating from any quarter-day.
Single Copies, u. each. Registered for transmission abroad.

Offices - 5, bond Court Walbrook, London, E.C.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, fann-baiLffs, and others
interested in the management of landed property throughout Scot-aad and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.
The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British -

and Irish Markets of the week, besides telegraphic reports of those held o»
the day of publication.
The Veterinary Department is edited by one of the leading Veterinariani

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Societj
of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agricultui*.
and all the principal Agricultural Associations throughout Great Britain
and Ireland.

For Advertisers addressing themselves to Farmers a better medium doe*
not exist.

Price id. By post, i^d. Annual Subscription, payable in advance, 14*.
OfBce.—377, High Street, Edinburgh.
Po»t-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 34 pages Svo, with occasional Illustrations

Conducted by J. W.Douglas, R. McLachlan, F.R.S., E. C. Rye, F.Z.S.
and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and notes
on all subjects connected with Entomology, and especially on the Insects o£
the British Isles.

Sub.scription—Six SSillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V (strongly bound in cloth) may be obtained by purchasers of
the entire set to date, at the increased price of lor. each ; the succeeding
vols, may be had separately or together, at js. each.

London : JOHN VAN VOORST, r. Paternoster Row.
N.B.—Communications, &c., should b« sent to the Editors at the above

addreis.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Bryce Wright, 90, Great Russell Street, London, W.C.
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NOW READY, VOL. II., in Svo, price \%s.

A TREATISE ON CHEMISTRY.
By Professors ROSCOE and SCHORLEMMER,

Of the Owens College, Manchester.

With numerous Illustrations.

Vol. II. Metals, Part i. Svo. iSj. (Vol. I. The Non-Metallic Elements. 21s.)

MACMILLAN & CO., LONDON.

THE FAIEYLAND OF SCIENCE.
By ARABELLA B. BUCKLEY,

Authoress of " A Short History of Natural Science," " Botanical Tables for the Use of Junior Students," &c. Crown Svo, with

74 Illustrations, cloth gilt, gilt edges. 6s.

Contents :—The Fairyland of Science ; how to enter it ; how to use it ; -how to'enjoy it—Sunbeams and the work'^they do
—The Aerial Ocean in which we live—A Drop of Water on its Travels—The two great Sculptors, Water and Ice—The Voices
of Nature, and how we hear them—The Life of a Primrose—The History of a Piece of Coal—Bees in the Hive—Bees and Flowers.

London : EDWARD STANFORD, 55, Charing Cross, S.W.

FIFTH EDITION, GREATLY ENLARGED.

THE PHYSICAL aEOLOGY
AND

GEOGRAPHY OF GPEAT BRITAIN.
By ANDREW C. RAMSAY, LL.D., F.R.S.,

Director-General of the Geological Surveys of the United Kingdom. Post Svo, with Geological Map printed in Colours, and
numerous Additions, Illustrations of Fossils, Sections, and Landscapes. Price I5f.

[Ready.

" It is not only a useful manual for the student, but a picturesque and interesting volume for that poor generaFreader vho, as

a rule, is apt to become weary of dry lists (however scientifically perfect) of fossils and of strata. The volume as it standsjs

certainly the best introduction to the geology of these islands that we possess."

—

Graphic.

London: EDWARD STANFORD, 55, Charing Cross, S.W.

JUST PUBLISHED.

GEGENBAUR'S COMPARATIVE ANATOMY.
A Translation by F. JEFFREY BELL, B.A.

REVISED WITH PREFACE BY PROF. E. RAY LANKESTER, F.R.S.

With numerous Illustrations. Medium Svo. 21s.

MACMILLAN & CO., LONDON.

NOW READY.

COAL, ITS HISTORY AND ITS USES.
By Professors GREEN, MIALL, THORPE, RDCKER, and MARSHALL,

Of the Yorkshire College, Leeds.

With numerous Illustrations. Svo. \2s. 6d.

MACMILLAN & CO., LONDON.

JUST PUBLISHED.

SPORT AND WORK ON THE NEPAUL FRONTIER;
OR, TWELVE YEARS' SPORTING REMINISCENCES OF AN INDIGO PLANTER.

By "MAORI."
With Illustrations. Svo. Price 14J.

MACMILLAN & CO., LONDON.
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SUBSCRIPTIONS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as follows :

—

Yearly 28J.

Half-yearly i\s. 6d.

Quarterly "js. (>d.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 3ar. 6d.

Half-yearly 15J. 6d^
Quarterly 8j.

Office : 29, Bedford Street, Strand.

DIARY OF SOCIETIES.
London

THURSDAY. Xovember 28.

Society of Antiquaries, at S.30.—The Roof of St. Alban's Abbey:
James Neale.

SATURDAY, November 30.

Royal SociETy, at 4.—^Anniversary.

SUNDAY, December i.

Sunday Lecture Society, at ^.—English Law of Heresy : Prof. W. A.
Hunter, M.A.

MONDAY, December 2.

Society of Arts, at 8.—Cantor Lecture ; Mathematical Instruments

;

W. M. Wlliams.
RoYAi. Institution, at 5.— General Monthly Meeting.
London Institution, at 5.—^The Elements of Psychology : Prof. Huxley.
Victoria iNSTrrtrrE, at 8.—On Science and Man : IVof. Noah Porter.

Medical Society of London, at 8.30.

TUESDAY, Deckmbeh 3.

Zoological Society, at 8.30.—On the Conformation of the Thoracic
Extremity of the Trachea, in the Class Aves. Part I. The Gallinae : Prof.

A. H. Garrod, F.R S.—On Reptiles from Midian, Collected by Major
Burton : Dr. A. Gunther, F.R.S.—On a New Sylvia from Abyssinia: H.
Seebohm, F.Z.S.

WEDNESDAY, December 4.

Geological Society, at 8.—On some Mica-Traps from the Kendal and
Sedbergh Districts: Prof. T. G. Bonney, F.R.S., and F. T. S. Haughton,
B.A.—Pleistocene Notes on the Cornish Coast near Padstow : W. A. E.
XJssher.—The Pleistocene History of Cornwall: \V. A. E. Ussher.—On
Remains of Mastodon and other Vertebrata of the Miocene Beds of the
Maltese Islands: Prof. A. Leith Adams, F.R.S.

Entomological Society, at 7.

Society of Arts, at 8.

THURSDAY, December 5.

Royal Society, at 8.30.

Linnean Society, at 8.—Note on Gardenia iurgida, Roxb. : Clias. B.
Clarke.—Geographical Distribution of Indian Freshwater Fishes. Part III.

Conclusion : Dr. Francis Day.—Memorandum respecting the Growth of
Melocactus cotmitunis ? Dr. W. B. Kesteven.—On some Coleoptera Col-
lected by Chas. Darwin, of Interest as regards Insular Fauna: F. H.
Waterhouse.—Remarks on a New British Moss : Ed. Morell Holmes.

—

Mollusca of Challenger Expedition. No. II. (the Genera Seguiniia,

Bassfllissa, and Gaza) : Rev. R. Boog Watson.
Chemical Society, at 8.—The I'rocesses andtheir Comparative Value for

Determining the Quantity of Organic Matter in Potable Waters : Dr Tidy.
—Researches on the Action of the Copper-Zinc Couple on Organic Com-
P'ounds : Dr. Gladstone and Mr. Tribe.—On a New Gra\-imetric Method
for the Estimation of Minute Quantities of Carbon : Dr. Dupr^ and Dr.
Hake.

London Institution, at 7.—Present Tendencies of English Art: J. Comyns
Carr.

FRIDAY, Dece-mbbr &
Geologists' Association, at 8.

LIGHTNING CONDUCTORS.
Experience, accumulated since the time of Benjamin Franklin, proTCS

conclusively that a Conductor made of Copper of adequate size is thi btst
of all appliances for the protection of every description o£ building fiom the
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildmgs and Shipping in all parts of the world

with unvarying success, is th* most Reliable, most Effective, and Cheapest
Coaducter ever offered to the public.

It is simple in its application, no insulators being required, and it costs
Ooly one shilling per foot for the standard size, which is safe in any storm
K. S. NEWAI.I1 «k CO., 130, STRAND, W.C.

36, WATERLOO ROAD, LIVERPOOL.
68, ANDERSTON QUAY, GLASGOW.MAWPFACTORY—GATESHEA.D-ON-TYNg,

BRYCE-WRIGHT'S NEW CATALOGUE.
SPECIAL NOTICE.—^This important risumi of Specimens belonging

t3 the Mineralogical (including Gems and Precious Stones), Geological
Conchological, and Archaiological World, with Fourteen Full-Page Illus-

trations, will be published on December 10. Copies will be forwarded in
ordtr of afrlication. Price One Shilling.

BRYCE-WRIGHT, F.R.G.S., &c.,

go^ GREAT RUSSELL STREET, BLOOMSBURY, W.C.

PROF. TYNDALL'S "LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, ja
large Case, £,^ los. Price List pest free. Book, is. €d. post free.—
Stanley, Optician, Railway Approach, London Bridge, S.E.

JOHN NORMAN,
MANUF.\CTURER OF

MICROSCOPES, OBJECTS, CABINETS,
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.G.

Lists post free on application.

FRY'S
GOLD MEDAL,

PARIS EXHIBITION.

COCOA In Packets and Tins. Pure
Cocoa only, with the super-

fluous oil extracted.

EXTRACT
" If properly prepared, there is no nicer

or more wholesome preparation of
cocoa."

—

Food, Water, and Air,
edited by Dr. Hassail.

]. S. FRY & SONS, Bristol and London.

MICROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth,

Fbh Scales, Anatomical Preparations from the Human Subject and Lower
Animals, Palates of Mollusca, Sections of Shells and Pearls, Po'yzoa, whole
Insects, Parasites, parts of Insects, Ossicula, Spines, tc, of Echinoder-
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara-
tions, Diatomacea, Salts, Crystals, Sections of Rocks, Fossils, Minerals,

&C.
Ochreous Iron in Moss-like Forms in Calcite, i*. 6d. post-free.

Stellar Mica, or Canadian Phlogopite, is. 3d. post-free.

Catalogues free.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONBON, W.C.

NOW READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICK 41. yd. POST FREE,

A CATALOGUE OF CHEMICAL APPARATUS

:

ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.
Demy Svo, 480 pp.. Illustrated with i,6«o Woodests.

Afesi Complete and Cheapest List oj Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.

JAMES WOOLLEY, SONS, ft CO.,

69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
Fer Leattire and Class Demonstration, Laboratory Instniclion, &c.

SETS or APPARATUS AND CHEMICALS
Fer the rarioas Public Ezastinations.

Perteible Chemical Cabinets adaptedfor privatt study.

Price lists on Aj^Iication.
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NEW BOOKS AND NEW EDITIONS.

Square 8vj, cl >th, 15^.

THE GEOLOGY OF IRELAND. By G. Henry Kina-
HAN, M.R.I. A., etc., of Her Majesty's Geological Sunrey. With 8

Plates, 26 Wordcuts, and a Map of Ireland, Geologically Coloured.
" His (Mr. Kinahan's) volume is unquestionably a distinct gain to our

geological literature—the work of a man who possesses great knowledge of
his subject, and is capable of imparting his knowledge with clearness and
force. "

—

Academy.

Square 8vo, cloth, price gs.

ETNA : a History of the Mountain and its Eruptions.
With Maps and Illusirations. By G. F. RODWELL. F.R.A.S., F.C.S.

With Illustrations, square Bvo, cloth, price 9^.

FLOWERS AND THEIR UNBIDDEN GUESTS. By
Dr. A. KERNER, Professor of Botany in the University of Innsbruck.
Translation edited by W. Ogle, M.D., and a Prefatory Letter by
Charles Darwin, F.R.S.

With numerous Illustrations, crown 8vo, cloth, price 6s. 6il.

A HISTORY OF THE GROWTH OF THE STEAM
ENGINE. By Professor R. H. THURSTON. {Immediately.

Crown 8vo, Second Edition, price 6s. 6d.

STUDIES IN SPECTRUM ANALYSIS. By J. Norman
LOCKYER, F.R.S. With six Photographic Illustrations of Spectra
and numerous Engravings on Wood.

" The work is a most useful one, the subject being gone into to some
depth, whilst the language is so clear and untechnical, and the more abstruse
•parts are approached so gradually, that the book can be read with interest

and profit even by the non-scientific reader."

—

Saturday Kcvieiv.

Fifth Edition, crown 8vo, cloth, price <^s.

ON THE CONSERVATION OF ENERGY. By Bal-
four STEWART, M.A., LL.D., F.RS. With 14 Illustrations.

" Thorough and simple. . . A boon to science and the world at large.

. . . Even the uneducated can obtain an accurate knowledge, provided
they are taught by so sympathetic and suggestive a teacher as Professor

Stewart."

—

Saturday Review.

Two vols., second Edition, post 8vo, cloth, price 32J.

THE HISTORY OF CREATION. By Professor Ernst
HAECKEL. Translation revised by Professor E. Ray Lankester,
M.A., F.R.S. With Colovu-ed Plates and Genealogical Trees of the

various groups of both plants and animals.

"The author has discharged a most difficult task with conscientious skill

and marvellous ability."

—

Science Gossip.

"A rich mine of facts for all biological students."

—

Examiner.

Eleventh Edition, crown Bvo, cloth, price 5^.

THE HISTORY OF THE CONFLICT BETWEEN
RELIGION AND SCIENCE. ByJ. W. DRAPER, M.D., LL.D.

" It is 1 ng since a book, with such an important bearing on society, and
so thoroughly scientific, and therefore impartial, was placed in the hands of
the British public, as that of Professor Draper's 'Conflict between
Religion and Science.' "

—

Saturday Review.

WARFARE OF SCIENCE. By A. D. White, LL.D.
With Prefatory Note by Professor Tyndall. Second Edition. Crown
8vo, cloth. Price 35. 6d.

" A series of rapid but clear and striking sketches."

—

AtJienceum.

Crown 8vo, cloth, price y. 6d.

WEATHER CHARTS AND STORM WARNINGS.
By ROBERT H. SCOTT. Illustrated.

" We can very heartily recommend Mr. Scott'sHittleVolume to our readers.

.... It is the first attempt to place, as far as the general public is concerned

the art of weather prediction upon a true and scientific basis."

—

Times.

Crown Svo, cloth, price s^.

A CLASS BOOK OF CHEMISTRY, on the Basis of

the New System. By EDWARD L. YOUMANS, M.D. With 200

Illustrations.

"He has furnished a series of questions which will, we doubt not, be

found extremely useful by the young student."

—

Popular Science Revieiv.
" We have the greatest possible pleasure in recommending his class book,

which is certain in its present form to obtain a new lease of popularity."

—

Glasgow News.
Crown Svo, cloth, price qs. 6d.

AN ESSAY ON THE CULTURE OF THE OBSERVING
POWERS OF CHILDREN, especially in connection w.th the Study
of Botany. By ELIZA A. YOUMANS. Edited, with Notes and a
Supplement, by Joseph Payne, F.C. P., Author of " Lectures on the

Science and Art of Education," &c.
"This study, according to her just notions on the subject, is to be funda-

mentally based on the exercise of the pupil's own powers of observation.

He is to see and examine the properties of plants and fl owers at first hand,

not merelv to he informed of what others have seen and examined."

—

Pall Mail Gazette.

Crown Svo, cloth, price, 5J.

riRST BOOK OF ZOOLOGY. By Edward S. Morse,
Ph.D., late Professor of Comparative Anatomy and Zoology in

Bowdoin's College. With numerous Illustrations.

"A comprehensive and useful little treatise for pupils who desire to obtain

a general knowledge of the structure, habits, modes of growth, and other

leading features of the various forms of animal life."

—

Standard.

C. KEGAN PAUL & CO., i, Paternoster Square.

Royal 32m3, rcan, gilt edges, ss.

A POCKET-BOOK for CHEMISTS, Che-
mical Manufacturers, Metallurgists, Dyers, Distillers, Brewers, Sugar
Refiners, Phot graphers, Student--, &c. By THOMAS B.WLtV,
Assoc. R.C.Sc. Ireland, Demonstrator of Practical Chemistry, Aaalysis,
and Assaying in the Mining School, Bri-tol.

London: E. & F. N. SPON, 46, Charing Cross;
New York, 446, Broome Street.

Just published, 5th Edition.

STANLEY'S TREATISE on MATHEMA-
TICAL INSTRUMENTS and DRAWING. Enlarged by New
Matter.

E. & F. N. SPON, Charing Cross.

THE NATURAL HISTORY
AND SCIENTIFIC BOOK CIRCULAR.

The following Numbers have been recently published :

—

No. 2x ORNITHOLOGY.
No. 24. CONCHOLOGY, MOLLUSCA, ICHTHYOLOGY. REPTILIAJ
No. 25. GEOLuGY, MINERALOGY, PALiEONTOLOGY.
No. 27. ASTRONOiMY, MAGNETIS.\I. MATHEMATICS, METEOR i

OLOGY, OPTICS.
No. 28. CHEMISTRY, PHYSICS.
No. 29. ZOOLOGY; INCLUDING CONCHOLOGY, ENTOMOLOGYJ

ICHTHYOLOGY, MAMMALIA, MOLLUSCA, ORNW
TH. )LOGY. REPTILIA.

No. 30. ENTOiMOLOGY.
No. 31. BOTANY. Phanerogamous Plants, Ferns, Fungi.

Free by post for one stamp each.

WILLIAM WESLEY, 28, Essex Street. Strand, London.

SYLLABUS of a COURSE of LEG-
TURES on GEOLOGY. By W. J. SOLLAS, M.A., F.G.S. Price 1

2S. 6d., post free.

THOMAS KERSLAKE & CO.. Booksellers, Stationers, &c., Bristol.

FOWNES' CHEMISTRY BY WATTS.
Twelfth Edition.

PHYSICAL and INORGANIC CHEMIS-
TRY. 576 pp. Crown 8vo. 8.f. 6d.

ORGANIC CHEMISTRY; or. The Che-
mistry of the Carbcn-Compounds. 672 pp. Crown Svo. 101.

EIGHTH YEAR OF PUBLICATION.

J. & A. CHURCHILL. New Burlington Street.

Lately published, in Svo, price 3^. 6d.

The PHOTO-CHEMISTRY of the RE.
TINA and VISUAL PURPLE. Translated from the German of
Dr. KiJHNE, and Edited, with Notes, by MICHAEL FOSTER.
M.D., F.R.S.

A TEXT-BOOK of PHYSIOLOGY. By
MICHAEL FOSTER, M.D., F.R.S. New Edition, Enlarged, with
additional Plates. 8vo. ais.

The ELEMENTS of EMBRYOLOGY. By
MICHAEL FOSTER, M.D., F.R.S., and F. M. BALFOUR, M. A.
Part I. Crown Svo. 71. td.

PRACTICAL PHYSIOLOGY : an ELE-
MENTARY COURSE of. By Dr. M. FOSTER, assisted by J.
LANGLEY. Third Edition. Crown Svo. 6^-.

PHYSIOGRAPHY : an Introduction to the
Study of Nature. By Professor HUXLEY, F.R.S. With Coloured

Plates and Woodcuts. Crown Svo. 7J. td. [Ninth Thousand.

ELEMENTARY BIOLOGY : a Course of
Practical Instruction in. By Prof. HUXLEY and H. N. MARTIN.
Third Edition. Crown Svo. ts.

The MORPHOLOGY of the SKULL. By
W. K. PARKER, F.R.S., Hunterian Professor, Royal College of

Surgeons, and G. T. BETTANY, B.Sc, Lecturer on Botany in Guy's
Hospital Medical School. Illustrated. Crown Svo. loy. 6i.

The OSTEOLOGY of the MAMMALIA: a
Series of Lectures. By Prof. W. H. FLOWER, F.R.S., F.R.C.S.

With numerous Illustrations. New Edition, Enlarged. Crown 8vO.

10s. 6d.

MAC:.1ILLAN & CO., London.

f
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THE MINIATURE MICROSCOPE LAMP
PRICE MJ.

(REGISTERED)
PORTABLE TIN CASE FOR DITTO, is. 6«.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5, ST. BRIDE ST. {J*tt 2, F»sttr Latu\ LONDON.

THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.C.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephenie Communication in Mines, Factories, Workshops, er Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vesseu
in Port ; Noblemen's Mansions and their Lodges, Stables, er Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling «t using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Ltts or further information to be made to the Manager.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
By Special Apanfltintnt to His Maj«sty the Kiaj of Italy.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
APPARATUS FOR CLASS DEMON-

STRATION and I'or SCIENCE SCHOOLS.
ELECTRIC LIGHT APPARATUS.
SIEMEN'S DYNAMO MACHINE for

Hire.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
COOKE'S TELEPHONE ALARUM.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Filing.

ELECTRO - METALLURGICAL CABI-
NETS, from ;f4 to £,\i.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20J.

EDISON'S ELECTRIC PEN £8 8s.
ELECTRIC and MAGNETIC APPA-

RATUS of all Descriptions.

New Illustrated Catalogue of (>o pages post free 6 stamps.
Orders •ver £% carriage ^d to any part of the United Kincdam.

„ . W. LADD & CO;
Scientmc Instmment Manafactnrers

IBy Af^nntmtnt ti ths Rtyal Injiituiion tf Grtat BritatnX
II & 12, BEAK STREET, REGENT STREET WBYRNE'S PATENT COMPOUND PLATE PNEU-MATIC BATTERY for Cautery and general DurDo«:esEDMUNDS' PHONOSCOPE f.r makLg Voed Vibri-

tioni visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, Ac.
LADD'S IMPROVED SELF-CHARGING HOLTZELECTRICAL MACHINE, with 4 to 12 Plates in-

closed in a Mahogany and Glass Case. This instrument is
unmediately available in any condition of the atmosphere
Philosophical Apparatus of every Description

S. C. TISLEY & Co
OPTICIANS, '

17 2, BROMPTON ROAD, S.W.
(Qoc* ts South Kensington Muteum).

THE PHONEIDOSCOPE.
An iBstniiaent for Obienrmg the Coloiir-Fitures of Liquid Films under the

action of Sonorous Vibration*.
Being a visible demonstratiea of the Vibratory and Molecular Motion of a

Telephone Plate.
The PHONEIDOSCOPE, with 3 Discs, Bottle af Solution. De«»iptiTe

Painyhlet, ftc., ia Card'x)«Td Box. iw. (>d.

MAKDFACTURKB AND SOLB WHOLKSALB AKB KSTAIL BT
S. C. TISLEV & CO., 17., BROMPTON ROAD, LONDON, S.W
TELEPHONIC ELECTRICITY. All Materials luppUed for ex»erf.

laental purposes.

Price Lists #/ Electrical mnd Acjustie Af^rttut, with DratAnes and
Descriftten »f the Harmnufrtt^k, Ptst Free, id.

HOLLOWAYS PILLS
THIS

MEDICINE
Ts a Certain Cure for all Disorders of the LIVES, STOMACH
ANB BOWELS. A Great PUEIFIEE of the BLOOD; a
Powerful Invigorator of the System, in cases ef WEAKNESi
AND DEBILITT, and is nnequaUed in Eemale Complaint*.

THE BEST FARMERS* NEWSPAPER
THE CHAMBER OF

AGRICULTURE JOURNAL
AND FARMERS' CHRONICLE,

Edited by John Algbrnon Ci^rkb, Secretary to the Central Chamb«
TV . • , .

°f Agriculture,

STi? *?f°
attention to the discussions and proceeding of the Chambert

mJ^r^VT*,?'^ ^"'*' ^"'*'? ^""^"^ now number Spwards olTtIZ
SJ^S, T*^"* ^T* °"P°*' P?P^ °° Poetical farmiie, and a m^Hfintelligence of particular value to the ajriculturiit.

^^
1 he London Corn, Seed, Hop, Cattle, and other MarkeU ol Monday are^jally reported in this Journal, which i, despatched the s^m.erS^as to ensure dehTery to country subscribers by the first nott on Tui5l^
Pubhshed by W. PICkTeRING, J, A^ndel Street. Stnmd. W.C

Illvstrated Cmialepie, SLxfenee.

MICROSCOPES, OBJECTIVES. &o,
CENTENNIAL EXHIBITION. PHILADELPHIA, U.S.A.

The Medal and Highest Award has been giren f»r Design,
Censtruction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fally lUustnted Catalogue and fell Instructions Vj Post, < Stance.
Mailed abroad free.
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ELEMENTARY CLASS-BOOKS OF SCIENCE, v

ASTRONOMY, by the Astfbnomer-Royal.
POPULAR ASTRONOMY. With Illustrations. By Sir

G. B. AiRV, K. C.B., Astronomer- Royal. New Edition.

l8mo. i^.dd, -aj J r/ ;s-< .'- '>ra

Six lectures, intended " to explain to intelligent persons the
principles on which the instruments of an Observatory are con-
structed, and the principles on which the observations made
with these instruments are treated for deduction of the distances

and weights of the bodies of the Solar System."

ASTRONOMY.
ELEMENTARY LESSONS IN ASTRONOMY. With
Coloured Diagram of the Spectra of the Sun, Stars, and
Nebulse, and numerous Illustrations. By J. NoRMAN
LocKYER, F.R.S. New Edition. i8mo. Sj. 6^. ,

" Full, clear, sound, and worthy of attention, not only

as a popular exposition, but as a scientific ' Index.' "

—

Atheticeum,

QUESTIONS ON LOCKYER'S ELEMENTARY LES-
SONS IN ASTRONOMY. For the Use of Schools. By
John Forbes-Robertson. i8mo, cloth limp. \s. 6d.

PHYSIOLOGY.
LESSONS IN ELEMENTARY PHYSIOLOGY. With
numerous Illustrations. By T, H. Huxley, F.R.S. , Pro-
fessor of Natural History in the Royal School of Mines.
New Edition. i8mo. 4?. 6d.

"Pure gold throughout."

—

Guardian.

" Unquestionably the clearest and most complete ele-

mentary treatise on this subject that we possess in any
language."

—

Westminster Review.

QUESTIONS ON HUXLEY'S PHYSIOLOGY FOR
SCHOOLS. By T. Alcock, M.D. i8mo. is.(>d.

BOTANY.
LESSONS IN ELEMENTARY BOTANY. By D.
Oliver, F.R.S., F.L.S., Professor of Botany in Univer-
sity College, London. With nearly Two Hundred Illus-

trations. New Edition. i8mo. 4^. (id,

CHEMISTRY.
LESSONS IN ELEMENTARY CHEMISTRY, IN-
ORGANIC AND ORGANIC. By Henry E. Roscoe,
F.R.S., Professor of Chemistry in Owens College, Man-
chester, With numerous Illustrations and Chromo-Litho
of the Solar Spectrum, and of the Alkalies and Alkaline
Earths. New Edition. iSmo. 4J. (id.

"As a standard general text-book it deserves to take a
leading place."

—

Spectator.

" We unhesitatingly pronounce it the best of all our
elementary treatises on Chemistry."

—

Medical Times.

A SERIES OF CHEMICAL PROBLEMS, prepared
with Special Reference to the above, by T. E. Thorpe,
Ph.D., Professor of Chemistry in the Yorkshire College of
Science, Leeds. Adapted for the preparation of Students
for the Government, Science, and Society of Arts Examina-
tions. With a Preface by Professor RoscOE. New Edi-
tion, with Key, i8mo. 2s.

POLITICAL ECONOMY.
POLITICAL ECONOMY FOR BEGINNERS. By
rsIiLLlCENT G. Fawcett. New EdUion. i8mo. 2s. 6d.

"Clear, compact, and comprehensive."

—

Daily News.
"The relations of capital and labour have never been

more simply or more clearly expounded."

—

Contemporary
Review.

LOGIC.
ELEMENTARY LESSONS IN LOGIC; Deductive
and Inductive, with copious Questions and Examples, and
a Vocabulary^o^J^ogical Terrhs. By W. Stanley Jevons,
M. A. Professor of»Logic in University College, London.
New Edition.Jj^j^jiip. "^s.^dd.

" Nothing caii1)c better for a-school-book."

—

Guardian.
" A mUriuil dlilcfe 'sirhple, infSresting, and scientific."

—

Athenceum

'

PHYSICS.
LESSONS IN ELEMENTARY PHYSICS. By Bal-
four Stewart, F.R.S., Professor of Natural Philosophy

in Owens College, Manchester. With numerous Illustra-

tions and Chromo-Htho of the Spectra of the Sun, Stars,

and Nebulae. New Edition. i8mo. 4J. (>d.

" The beau-ideal of a scientific text-book, clear, accurate,

and thorough."

—

Educational Times.

PRACTICAL CHEMISTRY.
THE OWENS COLLEGE JUNIOR COURSE OF
PRACTICAL CHEMISTRY, By Francis Jones,
Chemical Master in the Grammar School, Manchester.

With Preface by Professor RoscoE, and Illastrations. New
Edition, i8mo, 2s. 6d.

ANATOMY.
LESSONS IN ELEMENTARY ANATOMY. By St.
George Mivart, F.R.S., Lecturer in Comparative Ana-
tomy at St. Mary's Hospital. With upwards of 400 Illus-

trations. i8mo, 6s. 6d.

" It may be questioned whether any other work on ana-

tomy contains in like compass so proportionately great a

mass of information."

—

Lancet.

''^The work is excellent, and should be in the hands of

every student of human anatomy."

—

Medical Times.

STEAM.
AN ELEMENTARY TREATISE. By John Perry,
Bachelor of Engineering, Whitworth Scholar, &c., late

lecturer in Physics at Clifton College. With numerous
Woodcuts and Numerical Examples and Exercises. i8mo.

4r. 6d.

" The young engineer and those seeking for a comprehen-

sive knowledge of the use, power, and economy of steam,

could not have a more useful work, as it is very intelligible,

well arranged, and practical throughout."

—

Ironmonger.

PHYSICAL GEOGRAPHY.
ELEMENTARY LESSONS IN PHYSICAL GEO-
GRAPHY. By A. Geikie, F.R.S., Murchison Professor

of Geology, &c., Edinburgh. With numerous Illustrations.

l8mo, 4J. 6d.

QUESTIONS ON THE SAME. is. 6d.

NATURAL PHILOSOPHY.
NATURAL PHILOSOPHY FOR BEGINNERS, By

I. ToDHUNTER, M.A., F.R.S. Part I. The Properties of

Solid and Fluid Bodies. i8mo. y. 6d.

Part II. Sound, Light, and Heat. i8mo. 3^. 6d.

GEOGRAPHY.
CLASS-BOOK OF GEOGRAPHY. By C. B. Clarke,
M,A., F.G.S, Fcap.8vo. 2s.6d.

" Contains a large amount of information, systematically

arrangfed."

—

Examiner.

MACMILLAN AND CO., LONDON.

Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by
Macmillan and Co., at the Office, 29 and 30, Bedford Street, Covent Garden.-THURSDAY, November 28, 1878
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" To the solid grouna

of Nature trusts the mind which builds for aye."—WORDSWORTH
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BBOVVNING'S MICROSCOPES.
No. 2A, large size BINOCULAR MICRO-

scope with highly finished stand, mechanical

stage, with rectangular and circular motions,

large mirrors on jointed arm, removable stage

fitting for apparatus, four eye-pieces, stand

condenser for opaque illumination, i-in. ob-

jective of 25' angular aperture, and :|^-in. ob-

jective 85° angular aperture, with adjustment

for thickness of covering glass, fitted with

binocular arrangement, and rack and pinion

adjustment to draw tubes.

PRICE £21 Os. Od.

PRICE LIST OF MICROSCOPES FREE.

An Illustrated Catalogue of Mi-
croscopes, with 35 Illustrations, 8

whole page engravings, post free,

7 stamps.

BROWNING'S new Cheap Series of high-

power Objectives, i-in. 80°, ;^2 /J. 6d.
\

\-yd..

90", £2 I2s. 6d.
; ^m. 95°, £z S^. od.

JOHN BROWNING,
optical and Physical Instrument Maker to H.if.

Government, the Royal Society, tlie Royal Obser-

vatories of Gramench, Edinburgh, &^c., dr-r.

63, STRAND, W.C, LONDON.
Factory—Southampton Street and Exeter Street, London.

PrIZK MbDAL, 1862. ESTABLISKSO lOO YbAK3.

Telescopes, Spectroscopes, Opera Gtcuses, &v., &-r.
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MICROSCOPIC OBJECTS
Of tuperlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal awarded for Excelleuce, Variety, «5>v,

EDMUND WHEELER, 48N, Tollington Road. HoUoway, London, N.

UNIVERSITY OF LONDON.
~

1ST M.B. AND PRELIMINARY SCIENTIFIC EXAMINATIONS.
Classes in all the subjects required are now being formed at Sf Thomas's

Hospital Medical School, i.which are not confined to Students '.f the
Hospital.
For particulars apply to Dr. Gillespie, Secretary, at the Hospit.il.

INSTITUTE of CHEMISTRY~oFGRE^T
BRITAIN and IRELAND.

An EXAMINATION in Practical Chemistry, in connection with the
Institute of Chemistry, will be held during the last week of JANUARY
next. Examiner, Dr. W. J. Russell, K.R.S.

Candidates can obtain further information on application to the Secretary,
Mr. Charles E. Groves, Somerset House Terrace, London, W.C.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
December 8.—Channkl Law, Esq., F.C.S., on "Discoveries by Aid
of the Spectroscope ; partly with reference to the Sun and Stars."
With Oxyhydrogen L.-intern Illustrations. Members' Annual Subscrip-
tion, ;£i. Payment at the Door—One Penny, Sixpence, and (reserved
seats) One Shilhng.

EDGBASTON HIGH SCHOOL FOR
GIRLS, LIMITED.—Assistant Mistresses will be Required Next
Term, Subjects : Classics, History, Natural Science. Salary from 100/.

to 150/. according to qualifications.

AppLcations, with full particulars, to be sent to the Head Mistress, 284,
Hagley Road, Birmingham.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Shparate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.

Calendar post free from

The Principal—BENJAMIN RALPH. LL.B. Dub.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (A>tronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TxCbner & Co., 57 and £9,
Ludgateliill, London.

JUSTIN WINSOR, Librarian.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Bemers
Street. W

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. fm
Honours). Education on Natural Principles. A limited number of Pupils.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc. , Prehminary Scientific M. B.,
Botany, Physiology, Chemistry. All the work practical.

CERATODUS FORSTERI.
FOR SALE.—A Fine Specimen, well Pre-

served in Spirit. For particulars inquire of E. Higgins, 22, Bloomsbury
Street, London.

16,000 COLEOPTER A.—Every British
SPECIES.—Mounted New Style, on Cardboard, without Pins. Par-
ticulars sent.

—

Henry Sissons, Westbcume Road, Sheffield.

NATURAL HISTORY AGENCY.
Collections of Insects, Bird and Mammal Skins, Eggs, Shells, Skeletons

&c., bought or sold on Commission.
N.B.—Wanted Good Specimens of Native Implements of War.

A. H. JAMRACH, 218, East India Road, London. E.

LANTERN SLIDES.—Size, 3^ in. square
;

i8j. per do2en. Skeletons, Skulls, &c., of Mammalia; Pond-life, In-

sects, &c., enlarged from Microscope. List for stamp.—JOHN
BURTON, F.R.M.S., 50, Portland Road, Nottingham.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, 3J. td. per ounce ; Squares,

2J. 9</. ; post free id. extra ; Ground-edged Slips, 51. per gross : alio

ether Mounting Materials and Objects prepared for mcunting.— CHAS.
J'tTlT, 151, High Street, Stoke Newingtcn, N.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET BIRMINGHAM.
RAPHIDIOPHRYS PALLIDA,

The Freshwater Rhixopoda of F. Schnlie figured in Arcliiv /ii/
mikroskop. Anatomic, vol. x. Plate xxvi. fig. i.

Also Hoscules, some fine Mclicerta ringens, and Volvox glcbator, &c.
Price List of Specimens on Application, with Stamped Addressed Envelope.
Weekly Announcements will be made in this place of Organisms ready

for sale.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to loi., in good condition, ready for
printing. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for PubHshers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.
FACSIMILE OF SIGNATURE for 3s. An .xact copy of any name

guaranteed. These signatures being engraved in bold relief, are useful for
Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.C.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportunity
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frank-
lin Nash, Artist and Engraver, 75, Fleet^Street, London, E.C.

GEOLOGY.—In the PreTaCe to the Student's \
ELEMENTS of GEOLOGY, bv Sir Charles Lyell, prise 9s., he says :

'

—"As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to

'

obtain a well arrangecl collection of specimens, such as may be procured
from Mr. TENNANT (145, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supphed on &c following
terms, in plain Mahogany Cabinets :—

leo Specimens, in Cabinet, with 3 Trays ... ... ... £2 a o
200 Specimens, in Cabinet, with 5 Trays 5 5 o
30a Specimens, in Cabinet, with 9 Drawers 10 lo o
400 Specimens, in Cabinet, with 13 Drawers 21 • o

More extensive Collections at 50 to 5,eoo Guineas each.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected "specimens at present.

Orders for loj. Collections of 100 "good" specimens can be executed
without delay.
" NOTES ON THE GEOLOGY OF SHEPPEY " post free on appli-

cation.

EOZOON CANADENSE.
JAMES R. GREGORY has just received a large number of very fine

Specimens of the above, at all prices ; also Sections of the same, cut fjr

the microscope. Price of Specimens polished, 5^., loj., and upwards.

Microscopic Sections, post free, 2s. 2d. each, of

JAMES R. GREGORY,
GEOLOGICAL MUSEUM,

88, CHARLOTTE STREET, FITZROY SQUARE,
LONDON.

SCIENTIFIC CHRISTMAS PRESENTS.
Collections of FOSSILS, ROCKS, or MINERALS, arranged in Walnut
stained and pohshed Cabinets with Lock and Key. Size of Specimen--,

2 square inches. 100 Selected, 20s. 200 Selected, 40^.

Catalogue free.
*»* No charge for p.-icking. Carriage free to all parts of Great Britain.

"THE POPULAR SCIENTIFIC POCKET CABINET SERIES,"
(Second Edition.)

Gems, Minerals, Metals, Fossils, Rocks, Shells, &c., &c. 25 Specimens

in Cabinet, ar. lod. carriage paid.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET, LONDON, E.C.

THE "HANSA,"
Published since 1E64, in Hamburg; is the only independent professional

paper in Germany, dedicated exclusively to Maritime Objects. Essays,

Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-

lopment of Maritime Affairs in every respect. Every second Sunday one

Number in 410 at least ; frequent supplements and drawings. Subscription

at any time ; preceding numbers of the year furnished subsequently. Price

12/. for twelve months. Advertisements ^d. a line, widely spread by this

paper; considerable abatement for 3, 6, 12 months' insertion. Business

Office: Aug. Meyer and Dieckmann, Hamburg, Alterw?Il, 28. Edited bj

W. V. Freeden, M.R., Hamburg, Alexander Street, 8.
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^aU <> t3g auction.
Important Sa!c of Natural History Specimens.

Mr. J. C. STEVENS has received Instruc-
tions from the Administratrix cf the late Mr. E. H. WARD, the eminent

Naturalist, to Sell by Auction, w thout reserve, on the premises, Vere

.Street, Oxford Street, W.. on THURSDAY and FRIDAY. Dec. 12

.and 13, at half-past 12 o'clock precisely each day. the Collection of

Natural History Specimens, consisting of Heads and Horns of Animals
Reptiles, a large numher of magnificent Cases and Shades of StuSed

Lirds, Fire bcreeas. Medallions, Rugs, Birds' and Animal Skins in

great variety. Cabinets and Boxes of Insects, a few Bjoks, Birds' Eggs,

Skulls, Show Cases, 5:c.

On view the day pr.or and mominss of Sale, and Catalogues had en the

premises and cf Mr. J. C. Stevens, Aucti nser, 38, King Street,

Covent Garden^

PkICE 4(7.

THE TELEGRAPHIC JOURNAL
ELECTRICAL REVIEW

For November i, iB/S, contains :

—

I.—The Gas Companies.
2.—Wallace Farmer Machine and Lamp. (Illustrated.)

3 —Rapieff's Electric Lamp. (Illustrated.)

4.—Phonic Wheel of Paul le Cour.

5.—Cost of Electric Light.
6.—Progress of Electric Light.

7.—Notes.
8.—Reviews.

10.—Patents.

1 1 .—Corresp-sndence.

la.—General Science Columns.
13.—City Notes.

London: ILA.UGHTOX & CO., 10, Paternoster Row.

Oo the ist of every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edued by John T. Carrington,
With the Assistance of

Fkrosrick Bond, F.Z.S. I Fredbbick Smith, F.L.S.
Edward A. Fitch. J. Jennbr Weir, F.L.S.
John A. Power, M.D. | F. Buchanan Whitk, U.D.

The EnteTKologiit was founded for the purpose of diffusing information
with regard to the science generally, aud especially respectmg Insects in-

jurious to Farm or Garden; for Recording the Capture of Rarities; and
for Fi£:uring Varieties. Monthly Lists of Duplicates and Desiderata are
p-jblished.

Interesting articles on all branches of the science are promised by leading
eatomelogists. Esp«cial attention is given to the printing of the Woodci;t
Illustrations, which are numerous. There are occasionally Colol'kko
P1.ATKS.

SIMPKIN MARSHALL, and CO.. Stationers" Hall Court.

THE BEST FARAI E R S' N E W S P A P E K,

THE CHAMBER OFAGRICULTURE JOURNAL
AND FARMERS' CHRONICLE,

Edited by John Algernon Clarke, Secretary to the Central Chaoiber
of Agriculture,

Devotes special attentisn f) the discussions and proceedings of the Chambers
of Agriculture of Great Britain (which now number upwards of i3,ooa
members), besides giving original papers on practical farming, and a mass of
intelligence of particulai value to the agriculturist.

The London Com, Seed, Hop, Cattle, and other Markets o£ Monday ara
specially reported in this Journal, which is despatched the same evciing so
as to ensure deLvery to country subscribers by the first post on Tuesday
morning. Price yi., or prepaid, isr. a year post free.

PubUshed by W. PICKERING, 21, Arundel Street. Strand, W.C

M Prije it. Monthlv.ACMILLAN'S MAGAZINE
FOR DECEMBER, 1878.

CONTEXTS.
I.
—
" Haworth's."—By Frances Hodgson Burnett, Author of "That Lass

o' Lowrie's." Chapters XI.—XV.
2.—" The Scottish Phi!osophv." By Prof. J. Clark Murray.
^.—" My Walk." By Prof. John Stuart Blackie.
4-—"A D-ubting Heart.'" By Miss Keary. Chapters XV., XVT.
5—" Backgammon amcng the Aztecs. " By Edward B. Tylor, F.R.S.
6.—"Nuptura."
7.—The Birmingham Liberal Association and its Assailants." By the

Rev. Henry W, Crosskey.
-.
—"Our Army in India." By M. Laing-Measoa.

, —"The Benediction." From the French of FrangoLs Coppee.
:.
—

" Notes on Afghanistsxi." By E. Clarke.
.

—" Love's Promise."
:^
—
" Lord Lawrence and Shere Ali." A Note, by Sir Thomas Douglas

Forsyth, K.C.S.I.. C.B.
°

M.ACMILLAN and CO., LONDON.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.G.
By Special .Appointment to His Majesty the KLng of Italy.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others
interested in the management of landed property throughout Scot.aad and
the Northern Counties of England.
The AGRICULTURIST has also a reiy consderable circubuioa on the

Continent of Europe, America, Australia, and the Colonies.

The AGRICULTURIST is published every Wednesday afte.-nooa ia

time for the evening mails, and contains Reports of all the principal British

and Irish Markets of the week, besides telegraphic reports of those held am
the day of publication.

The Veteinary Department is edited by one of the leading Veterinarian*

in the country, and is invaluable to the breeder and feeder as a guide to th«
rearing of animals, and their treatment when iabouriog under disease.

Full Reports are given of the Meerings ot the Royal Agricultural Society
of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scotch Chamber of Agriculture,
and all the principal Agricultural Associatioos throughout Great Britain

and Ireland.
For Advertsers addressing themselves to Farmers a better medium docs

not exist.

Price yd. By post, 3}</. Annual Subscription, payable in advance, 141.

Office.—377, High Street, Eldinburgh.

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843.

MONTHLYTHE ENTOMOLOGIST'S
MAGAZINE.

Price Sixpence, Monthly, 34 pages 8vo, with occasional Illustrations

Conducted by J. W. Douglas, R. McLachlan, F.R.S., E. C. Rye, F.Z.S.
and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and note
on all subjects connected «-ith Entomology, and eq>ecially on the Insects of
the British Isles.

Subscripdon—Six S'lillings per Volume, post free. The volumes com.
mence widi the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of
the endre set to date, at the increased price of lor. each ; the succeedJis
Tols. may be had separately or together, at ji. each.

London: JOHN VAN VOORST, i. Paternoster Row.
N. B.—Communications, &c., should be sent to the Editors at the abov*

address.

"That excellent periodical The Garden."—Professor Owen.

THE GARDEN: A Weekly Illustrated
Journal of Gardening in all its Branches. Founded and Conducted by
W. ROBINSON, F.L.S., Author of "Alpine Flowers for EcgLsti
Gardens," &c.
A Coloured Plate is new issued with every number of Tfu Garden.

" Mr. Robinscn's valuable and elegant weekly."

—

Saturday RrviiTo,
Aug loth, 1872.
The following are some of the subjects regularly treated of in its pages :

—

The Flower Garden.
Landscape Gardtninj.
The Fruit Garden.
Garden Structures.
Room and Window Gardens.
Notes and Qnestions.
Market Gardening.
Trees and Shrubs

Hardy Flowers.
Town Gardens.
The Conservatory.
Public Gardens.
The Greenhouse and Stove.
The Household.
The Wild Garden.
The Kitchen Garden.

Professor Asa Gr-W says :
" It seems admirably adapted to the wants and

tastes of gentlemen who are interested in rural aJBTairs. By such we hear it

highly spoken of; and we think we do a favour to those o£ that class who
know it not as yet, by calling attention to it."

Price 6d. Weekly. Specimen Copy, Post-free, 6\d.
Terms of Subscription. — Sent duect from the Office in London, post free,

payable in advance—For One Year, 261. ; Half a Year, 141. ; Quarter cf a
Year, -js. Address all letters concerning Subscriptions to—The Publisher of
7"^v Garden, 37, Southampton Street, Covent Garden, Lcndon, WC.

THE BREWERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interests
Licensing, Legal, and Parliamentary Matters.

Review op tur Malt and Hop Trades : and Wine and Spirit Traob
Record.

"The Organ of the Country Brewers.
" "The Brewers' Guardian " is published en the evenings of every alternate

Tuesday, and is the only journal officially connected with brewing interests. .

Subscription, i&r. 6d. per annum, post free, dating from any quarter-day.
Single Copies, ir. each. Registered far transmission abroad.

Offices -s. Bond Court Walbrook, London, E.C.

With 112 Engravings and 5 Maps of the Stars.POPULAR ASTRONOMY.
BV

PROFESSOR S. NEWCOMB, LL.D.
8vo, cloth, price i8j.

" As affi.rding a thoroughly reliable foundation for more advanced readii^.
Prof. Newcomb's ' Popular Astronomy * is deserving of strong recommend-
ation. "*

—

Nature.
" When we lake up a book written by one of the foremost astronomers,

mathematically and practically, cf the day, we need not fear that, however
popular, it will be inexact in its language or evasive in its descriptions. Nor
are we disappointed in the book before us. Thrcnghout the whole of it we
are struck by the total absence of the defects so common in popular
writings. . . . It is unlike anything else of its kind, and will be of more use
in- circulating a knowledge of astronomy than nine-tenths of the books
which have appeared on this subject of late years."

—

Saturday Review.
MACMILLA.N & CO., LONDON.
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A TREATISE ON CHEMISTRY.
By Professors ROSCOE and SCHORLEMMER,

Of the Owens College, Manchester.

With numerous Illustrations.

Vol. II. Metal?, Part I. 8vo. i8j. (V0I..I. The Non-Metallic Elements. 2ls.)

MACMILLAN & CO., LONDON.

Lately published, 8vo, price y. 6d.

ON THE PHOTO-CHEMISTRY OF THE RETINA
AND ON

VISUAL PURPLE.
TRANSLATED FROM THE GERMAN OF

DR. W. KtJHNE,
Professor of Physiology in the University of Heidelberg.

EDITED, WITH NOTES, BY
MICHAEL FOSTER, M.D., F.R.S.,

Fellow and Prtzlector, Trinity College, Cambridge.

MACMILLAN & CO., LONDON.

CYPRUS.
RECENTLY PUBLISHED.

By R. HAMILTON LANG, late H.M. Consul for the Island of Cyprus. With Two Illustrations and Four Maps,

8vo. 145-.

"It is immensely superior to any of the smaller volumes with which book-makers have endeavoured to meet the popul;

demand for information about our latest colonial possession."

—

Examiner.
"We can heartily commend Mr. Lang's most interesting volume, with its admirable maps, both general and special, n*

less to those who contemplate business connections with the island than to the general student of Cypriote antiquities^

history, and topography."

—

Graphic.
MACMILLAN & CO., LONDON.

\

Price Sixpence.

IMPOSSIBILITIES MADE PROBABLE.
Consisting of Three Propositions :— i. Vitality makes Matter. 2. Soul
is Omnipotent. 3. A Persistent Life Natural to Man.

London: CHARLES WATTS, 84, Fleet Street, E.G.

Now ready, price 5s.

SERMONS on SOME QUESTIONS of the
DAY, preached before the University of Cambridge, and in the Chapel
Royal, Whitehall ; with an Appendix containing Correspondence with
the Earl of Shaftesbury. By T. G. BONNEY, B.D,, F.R.S., Fellow
of St. John's College, Cambridge.

Cambridge : DEIGHTON, BELL, & CO.
London : GEORGE BELL & SONS.

FOWNES' CHEMISTRY BY WATTS.
Twelfth Edition.

PHYSICAL and INORGANIC CHEMIS-
TRY. 576 pp. Crown 8vo. Zs. td.

ORGANIC CHEMISTRY; or, The Che-
mistry of the Carbon-Compounds. 672 pp. Crown 8vo. loy.

EIGHTH YEAR OF PUBLICATION.

J. & A. CHURCHILL, New Burlington Street.

Royal 32mo, roan, gilt edges, 5s.

A POCKET-BOOK for CHEMISTS, Che-
mical Manufacturers, Metallurgists, Dyers, Distillers, Brewers, Sugar
Refiners, Photographers, Students, &c. By THOMAS BAYLEY,
Assoc. R.C.Sc. Ireland, Demonstrator of Practical Chemistry, Analysis,
and Assaying in the Mining School, Bristol.

London: E. & F. N. SPON, 46, Charing Cross:
New York, 446, Broome Street.

Just published, 5th Edition.

STANLEY'S TREATISE on MATHEMA-
TICAL INSTRUMENTS and DRAWING. Enlarged by New
Matter.

E, & F. N. SPON, Charing Cross.

BY LIONEL S. BEALE.
Professor of Medicine in King's College, and Physician to the Hospital.

The MICROSCOPE in MEDICINE. Fourth Edition. 21J.

\,Nerw ready.

On LIFE and on VITAL ACTION in HEALTH and
DISEASE. SJ. IRcady.

BIOPLASM. An Introduction to Physiology and Medicine.
65. td.

DISEASE GERMS, and on the TREATMENT of the

FEVERISH STATE. 12^. td.

KIDNEY DISEASES, URINARY DEPOSITS, and CAL
CULOUS DISORDERS. Third Edition. 25^-

LIFE THEORIES and RELIGIOUS THOUGHT. 5^. 6^/.

PROTOPLASM. Third Edition, very much enlarged. \os. 6d.

London : J. & A. CHURCHILL.

FOREIGN BOOKS at FOREIGN PRICES
WILLIAMS and NORGATE'S SCIENTIFIC BOOK CIRCULA!
No. 35. Post free, one stamp. (Natural History, Physics, Astronoi;

Chemistry, Medicine, and Surgery.)

14, Henrietta Street, Covent Garden, London; and 20, Soath Frederick

Street, Edinburgh.

GEOLOGY of WEYMOUTH and PORT-
LAND. With numerous Illustrations and Notes on the Natural H!<

tory of the Coast By R. DAMON, F.G.S. Price 3J. 6d. ;
wit

Geological Map, 5J. Post free.

WANTED, Clean Copies of NATURE,
No. 358 and 433.—Address Ofiice of Nature, 29, Bedford Street,

Strand.

BRYCE-WRIGHT'S'NEW CATALOGUE
SPECIAL NOTICE.—This important r/r»/?«^ of Specimens belong!

r

to the Mineralogical (including Gems and Precious Stones), Geologic

Conchological, and Archseological World, with Twenty-eight Illustraticn

will be published on December 10. Copies will be forwarded in order .,

a^flicaiicn. Price One Shilling.

BRYCE-WRIGHT, F.R.G.S., &c.,

90, GREAT RUSSELL STREET, BLOOMSBURY, W.C.
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SUBSCRIPTIOiNS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as follo-ws :

—

Yearly 28J.

Half-yearly 14J. bd.

Quarterly 7J. dd.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 3ar. 6^.

Half-yearly 155. 6J.
Quarterly 8j.

Office : 29, Bedford Street, Strand.

DIARY OF SOCIETIES.
London

THURSDAY, December 5.

Royal Society, at 8.30.—On the Illumination of Lines of Molecular Pres-
sure, and the Trajectory of Molecules : W. Crookes, F. R. S.—On a
Machine for the Solution of Simultaneous Linear Equations: Sir W.
Thomson, F.R.S.

Society of Antiquaries, at 8.30.— Portrait of Charles Brandon, Duke of
Suffolk : Everard Green, F.S.A.—Hoard of Bronze Objects frcm Yattea-
don, Berks : John Evans, D.C.L., F.S.A.

LiNJJEAN Society, at 8.—Note on Gardenia turgida, Roxb. : Chas. B.
Clarke.—Geographical Distribution of Indian Freshwater Fishes. Part III.

Conclusion: Dr. Francis Day.—Memorandum respecting the Growth of
Melocactus communis ! Dr. W. B. Kesteven.—On some Coleoptera Col-
lected by Chas. Danvin, of Interest as regards Insular Fauna: F. H.
Waterhouse.—Remarks on a New British Moss : Ed. Morell Holmes.

—

Mollusca of Challenger Expedition. No. II. (the Genera Seguinzia,
Bassfllissa, and Gaza) : Rev. R. Boog Watson.

Chemical Society, at 8.—The Processes and their Comparative Value for
Determining the Quantity of Organic Matter in Potable Waters : Dr. Tidy.
—Researches on the Action of the Copper-Zinc Couple on Organic Com-
pounds : Dr. Gladstone and Mr. Tribe.—On a New Gra\'imetric Method
for the Estimation of Jlinute Quantities of Carbon : Dr. Dupre and Dr.
Hake.

LoNDO.v Institution, at 7.—Present Tendencies of English Art : J. Ccmjrns
Carr.

FRIDAY, December 6.

Geologists' Association, at 8.—On the so-called "Crater Necks" and
"Volcanic Bombs" of Ireland: Mattieu Williams.—On the Volcanic
Region ofAuvergne, Illustrated by Specimens of Minerals and Diagrams

:

W. F. Black, F.G. S.Ed.
SUNDAY, DECE.MBER 8.

Sunday Lecture Society, at 4.—Discoveries by the Spectroscope : Channel
Law.

MONDAY, December 9.
London Institution, at 5.—Self-defence among Plants : Francis Darwin.
Society of Arts, at 8.—Mathematical Instruments : W. M. Williams.
Medical Society, at 8.30.

Royal Geographical Society, at 8.30.—The Swedish Expedition; the
Dutch Arctic Expedition ; the Route for Future Polar Discovery : C. R.
Markham,C.B., F.R.S.

TUESDAY, December 10.

West London Scientific Association, at 8.

Anthropological Institute, at 8.—Finds in Midiaa : Capt. Richard F.
Burton.—Notes on Skulls from Midian : Prof. R. Owen, and C. Carter
Blake.—On Left-Handedness : Dr. Henry Muirhead.

WEDNESDAY, December ii.

Royal Microscopical Society, at 8.—On Oecistes spha^ii (a New
Species) and other Rotifers : Dr. Hudson.—On a New Microspectroscope
without a Slit: F. H. Ward.—On Hoffman's New Form of Camera
Lucida: F. Crisp, LL.B., &c.

Society of Arts, at 8.

THURSDAY, December 12.
Royal Society, at 8.30.
London Institution, at 7.—Wingless Birds, Fossil and Living : Prcf.

Flower.
Society of Arts, at 8.—Chemical Section.
Mathematical Society, at 8.—On Motion : H. Perigal.—On Forms
of Numbers determined by Continued Fractions: S. Roberts, F.R.S.

—

On a Graphic Construction of the Powers of a Linear Substitution

;

Prince Camilla de Polignac.
SATURDAY, December 14.

Physical Society, at 3.—On a Condenser of Variable Capacity : C. Boys.
—On a Differential Air Thermometer : Dr. O. J. Lodge.

DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted
by the principal Banks, Public Offices, and Railway Companies throughout

Ireland.
It writes almsst instantly Full Black,

j
Flows easily from the Pen.

Does not corrode Steel Pens. Blotting-paper may be applied at the
Is cleanly to use, and not liable toBlot. j moment of WTlting.

Can be obtained in London, through Messrs. Barclay & Sons, Farting-
don Street; W. Edwards, Old Change; F. Newbery & Sons, Newgate
Street; W.m. Mather, London and Manchester; J. Austin & Co., Duke
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of
all Stationers.

BEWLEY & DRAPER (Limited), Dublin.

PROF. TYNDALL'S "LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, inkrge Case^5 lor. Pnce List post free. Bock, 2J. td. post free.—
Stanley, Optician, Railway Approach, London Bridge, S E.

LIGHTNING CONDUCTORS,
Ejcpenence, accumulated since the time of Benjamin Franklin, proves

conclusively that a Conductor made of Copper of adequate size is the lv»st
of all appliances for the protection of every description of buildine &om d>e
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR.
As appUed to all kinds of Buildings and Shipping in all parts of the worH

with unvarying success, is the most Reliable, most Effective, and CheaiKSst
Conductor ever offered to the pubhc.

It is simple in its application, no insulators being required, and it cost!
only one shilLng per foot for the standard size, which is safe in any storm
R. S. NETVALIt di CO.: 130, STRAND, W.C.

36, WATERLOO ROAD, LIVERPOOU
«r A«TTY<.. ^».»«,, ^^' ANDERSTON QUAY, GLASGOW,MANtrPACTORY—GATESHEAD-ON-TYNg,

JAMES WOOLLEY, SONS, & CO.,
69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instmction, &c '

SETS OF APPARATUS AND CHEMICALS
For the variotis Public Examinations.

Portable Chemical Cabinets adapted for private study.

Price Lists on Application.

EUDOLPH KOElNIG,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.

NOW^ READY,SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4J. ^d. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS

:

ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.
Demy 8vo, 480 pp., Illustrated with 1,600 Woodctjts.

Most Complete and Cheapest List op Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET.
LONDON, W.C.

MICROSCOPES, OBJECTIVES, &c.
CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY crouch:,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue »nd fell Instructioms by Post, 6 Stamps.
Mailed abroad free.

_

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, 01 Business

Purposes.

Illustrated Priced Catalogues post free for six stamps.

Carriage allowed to any station in England or Wales, on orders of 40^!

value and upwards.

MOTTERSHEAD AND CO.
7, EXCHANGE STREET, & 10, HALF MOON STREET,

MANCHESTER.-
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W. LADD & CO.,
{Scientific Instrument Manolacturers

(By Appoimtnent to tht Rsyal Imtitution of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes,

EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
JLADD'S IMPROVED SELF-CHARGINQ HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

THE MINIATURE MIGR08C0PE LAMP
(REGISTERED)

PRICE i4f. PORTABLE TIN CASE FOR DITTO, 2*. ta.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, ST. BRIDE ST. {late 2, Foster Lane), LONDON.

HOLIOWAYS OINTMENT
A CERTAIN

REMEDY
For BAD BEEASTS, OLD WOUNDS, and SOSES. If

effectually rubbed on the Neck and Chest, it cures SOEE

THROATS, BRONCHITIS, COUGHS and COLDS; and for

GOUT, BHEUHATISK, and all Skin Diseases it is oneqLualled.

. EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3. BEDFORD COURT, COVENT GARDEN, LONDON.
APPARATUS FOR CLASS Demon-

stration and for SCIENCE SCHOOLS.
ELECTRIC LIGHT APPARATUS.
SIEMEN'S DYNAMO MACHINE for

Hire.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
COOKE'S TELEPHONE ALARUM.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

ELECTRO - METALLURGICAL CABI-
N ETS, from £\ to £ii.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, atw.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS or all Descriptions.

New Illustrated Catalogue 0/60 pages post free 6 stamps.
Orders over £i carriage paid to .any part of the United Kingdoia.

S.
0. TISLEY* Co.,

17 2,

OPTICIANS.
BROMPTON ROAD,

(Close to South Kensington Museum).
s.w.

THE PHONEIDOSCOPE.
An Instrument for Observing the Colour-Fig^ires of Liquid Films under tha

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 DUcs, Bottle of SoluUon, Descriptive
Pamphlet, &c., im Card^xnrd Box, lor. 64.

MAMUFACTURKB AMD SOLD WHOLKSALK ANB RETAIL BV
S. C. TISLEY & CO., i7», BROMPTON ROAD, LONDON. S.W.
TELEPHONIC ELECTRICITY. All Materials suppUed for experi-

mental purposes.

Price Littt »f Electrical and Acjustic Apparatus, nrntk Drawings and
Description of the Harmenosrraph, Post Free, 2d.

JUST PUBLISHED.

GEGENBAUR'S COMPARATIVE ANATOMY.
A Translation by F. JEFFREY BELL, B.A.

REVISED WITH PREFACE BY PROF. E. RAY LANKESTER, F.R.S.

With numerous Illustrations. Medium 8vo. 21s.

MACMILLAN & CO., LONDON.

NOW READY.

COAL, ITS HISTORY AND ITS USES.
By Professors GREEN, MIALL, THORPE, RUCKER, and MARSHALL,

Of the Yorkshire College, Leeds.

With numerous Illustrations. 8vo. 12s. 6d.

MACMILLAN & CO., LONDON.

JUST PUBLISHED.

SPORT AND WORK ON THE NEPAUL FRONTIER;
(?/?, TWELVE YEARS' SPORTING REMINISCENCES OF AN INDIGO PLANTER.

By "MAORI."
With Illustrations. 8vo. Price 14J.

MACMILLAN & CO., LONDON.
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ELEMENTARY CLASS-BOOKS OF SCIENCE.

I

ASTRONOMY, by the Astronomer -Royal.
POPULAR ASTRONOMY, Vk*ith Illustrations. By Sir

G. B. Airy, K.C.B., Astronomer-Royal. New Edition.

iSmo. 4J. 6^.

Six lectures, intended " to explain to intelligent persons the

principles on which the instruments of an Observatory are con-

structed, and the principles on which the observations made
with these instruments are treated for deduction of the distances

and weights of the bodies of the Solar System."

ASTRONOMY.
ELEMENTARY LESSONS IN ASTRONOMY. With
Coloured Diagram of the Spectra of the Sun, Stars, and
Nebulae, and numerous Illustrations. By J. NoRMAN
LoCKYER, F.R.S. New Edition. i8mo. S^. dd.

" FuU, clear, sound, and worthy of attention, not only

as a popular exposition, but as a scientific ' Index.' "

—

QUESTIONS ON LOCKYER'S ELEMENTARY LES-
SONS IN ASTRONOMY. For the Use of Schools. By
John Forbes-Robertson. i8mo, cloth limp. u. 6d.

PHYSIOLOGY.
LESSONS IN ELEMENTARY PHYSIOLOGY. With
numerous Illustrations. By T. H. Huxley, F.R.S., Pro-

fessor of Natural History in the Royal School of Mines.
New Edition. iSmo. 4J. 6d.

"Pure gold throughout."

—

Guardian.

" Unquestionably the clearest and most complete ele-

mentary treatise on this subject that we possess in any
language."

—

Westminster Rrjirw.

QUESTIONS-ON HUXLEY'S PHYSIOLOGY FOR
SCHOOLS. By T. Alcock, M.D. i8mo. \s. dd.

BOTANY.
LESSONS IN ELEMENTARY BOTANY. By D.
Oliver, F.R.S. , F.L.S., Professor of Botany in Univer-
sity CoU^e, London. With nearly Two Hundred Illus-

trations. New Edition. iSmo. 4J. 6^.

CHEMISTRY.
LESSONS IN ELEMENTARY CHEMISTRY, IN-
ORGANIC AND ORGANIC. By Henry E. Roscoe,
F.R.S., Professor of Chemistry in Owens College, Man-
chester, With numerous Illustrations and Chromo-Litho
of the Solar Spectrum, and of the Alkalies and Alkaline
Earths. New Edition. i8mo. 4?. dd.

" As a standard general text-book it deserves to take a
leading place."

—

Spectator.

" We unhesitatingly pronounce it the best of all omr
elementary treatises on Chemistry."

—

Medical Times.

A SERIES OF CHEMICAL PROBLEMS, prepared
with Special Reference to the above, by T. E. Thorpe,
Ph.D., Professor of Chemistry in the Yorkshire College of
Science, Leeds. Adapted for the preparation of Students
for the Government, Science, and Society of Arts Examina-
tions. With a Preface by Professor Roscoe. New Edi-
tion, with Key, i8mo. 2s.

POLITICAL ECONOMY.
POLITICAL ECONOMY FOR BEGINNERS. By
Millicent G. Fawcett. New Edition. i8mo. 2j. 6d.

" Clear, compact, and comprehensive."

—

Daiiy JVews.
" The relations of capital and labour hare never been

more simply or more clearly expounded."

—

Contemporary
Rn-irj).

LOGIC.
ELEMENTARY LESSONS IN LOGIC; Deductive
and Inductive, with copious Questions and Examples, and
a Vocabulary of Logical Terms. By W. Stanley Jevons,
M. A. Professor of Logic in University College, London.
New Edition. i8mo. 3J. dd.

"Nothing can be better for a school-book."

—

Guardian.

"A manual alike simple, interesting, and scientific"

—

Aihenceum,

PHYSICS.
LESSONS IN ELEMENTARY PHYSICS. By Bal-
four Stewart, F.R.S., Professor of Natural Philosophy

in Owens College, Manchester, With numerous Illastra-

tions and Chromo-Iitho of the Spectra of the Sun, Stars,

and Nebulae. New Edition. i8mo. 4J. dd.

" The beau-ideal of a scientific text-book, clear, accurate,

and thorough."

—

Educational Timfs.

PRACTICAL CHEMISTRY.
THE OWENS COLLEGE JUNIOR COURSE OF
PRACTICAL CHEMISTRY. By Francis Jones,
Chemical Master in the Grammar School, Mandiester.
With Preface by Professor Roscoe, and Illostrations. New
Edition. i8mo. zr, dd.

ANATOMY.
LESSONS IN ELEMENTARY ANATOMY. By isr.

George Mivart, F.R.S., Lecturer in Comparative Ana-
tomy at St. Mary's Hospital. With upwards of 400 Illus-

trations. i8mo. ds. dd.

" It may be questioned whether any other work on ana-
tomy contains in like compass so proportionately great a
mass of information."

—

Lancet.

" The work is excellent, and should be in the hands ol
every student of human anatomy."

—

Medical Times.

STEAM.
AN ELEMENTARY TREATISE. By John Perry,
Bachelor of Engineering, Whitworth Scholar, &c., late

Lecturer in Physics at Clifton College. With numerous
Woodcuts and Numerical Examples and Exercises. iSmo.
4f. dd.

" The young engineer and those seeking for a comprehen-
sive knowledge of the use, power, and economy of steani,

could not have a more useful work, as it is very intelligible,

well arranged, and practical throughout."

—

Ironmonger,

PHYSICAL GEOGRAPHY.
ELEMENTARY LESSONS IN PHYSICAL GEO-
GRAPHY. By A. Gkikie, F.R.S., Murchison Professor
of Geology, &c., Edinburgh. With numerous Illustrations.

l8mo. 4J. dd.

QUESTIONS ON THE SAME. \s. dd.

NATURAL PHILOSOPHY.
NATURAL PHILOSOPHY FOR BEGINNERS. By
L Todhunter, M.A., F.R.S. Part I. The Properties of
Sohd and Fluid Bodies. i8mo. 3J. dd.

Part II. Sound, Light, and Heat. i8mo. 3J. dd.

GEOGRAPHY.
CLASS-BOOK OF GEOGRAPHY. By C. B. Clarke,
M.A., F.G.S. Fcap. 8vo, zs. dd.

" Contains a large amount of information, systematically
arrai^ed."

—

Examiner.

MACMILLAN AND CO., LONDON.
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E. DENT & Co.,
MANUFACTURERS OF

WATCHES, CHRONOMETERS, ASTRONOMICAL,
TURRET, AND OTHER CLOCKS.

TO HER MAJESTY THE

^^ 1, QUEEN.
\ ,

To

Foreign Sovereigns.

Catalogues on Appli-

cation,

TO H.R.H. THE PRINCE OF

WALES.

To

Foreign Republics,

Catalogues on Appli-

cation.

Makers of the Great Westminster Clock (Big Ben) ; of the Standard Clock and Standard Galvanic Chronograph
of the Royal Observatory, Greenwich ; and of Standard Clocks in most principal Home and Foreign Observatories.

MAKERS OF ADMIRALTV STANDARD COMPASSES. .

Only Places of Business

—

61, STRAND, AND 34, ROYAL EXCHANGE, LONDON.

MICROSCOPIC SPECIALITIES.
Series I.—24 Medical Pathological Preparations,

in Case £2 2 o
«> II.—24 Physiological Preparations, in Case 220
,, III.—24 Educational „ ,, 220
„ IV.—48 Physiological „ „ 440

Series V.—24 Preparations from the Frogi in

Case ;f2 2 o

„ VI.—24 Surgical Pathological Preparations 220
,, A.—^48 Diatomaceas (selected) 2 10 o

„ B.—24 „ (very rare) i 11 6

Pathological and Physiological Preparations in great and constantly increasing variety, and of most valuable descriptions, i^x. to

Soj. per doz.

Descriptive Lists and full particulars on application to

AETHUR C. COLE & SON,
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W.

Late of 62, St. Domingo Vale, Everton, Liverpool

THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rentax.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels

in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

- If Proceedings will be taken against all Persons selhng or using any Telephones, or otherwise infringing tbe

Company's Patents.

Application for Price Lists or further information to be made to the Manager. __
Primed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by

Macmillak and Co., a: the Office, 29 and jo, Bedford Street, Covent Garden.—Thursday, December 5, 1878.
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MICROSCOPIC OBJECTS
fe perfection, illustrating Histology and every bran

scopy. Catalogue post free and gratis on application.
Of superlative perfection, illustrating Histology and every branch of Micro-

iplic

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal aivarded for Excellence, Variety, er-v,

EDMUND WHEELED, 48N, TollinKton Road, Holloway, London, N.

UNIVERSITY OF LONDON.
The following are the Dates at virhich the several EXAMINATIONS In

the UNIVERSITY of LONDON for the year 1S79 will commence:—
Matriculation.—Monday, January 13, and Monday, June 30.
Bachelor of Arts.—First B.A., ^londay, July 21.

Second B.A., Monday, October 27.
Master of Arts.—Branch I. , Monday, June 2 : Branch II., Monday, June 9

:

Branch III., Monday, June 16.

Doctor of Literature.—First D.Lit., Monday. June j.

Second D.Lit., Tuesday, December 2.

Scriptural Examinations.—^Tuesday, November 25.
Bachelor of Science.— First B.Sc, Monday, July 21.

Second B.Sc, Monday, October 20.
Doctor of Science.—Within the first twenty-cne days of June.
Bachelor of Laws.~-First LL.B., 1 », , t

Second LL.B., / Monday, January 6.

Doctor of Laws.—Thursday, January 16.

Bachelor of Medicine.—Prelimin.iry Scientific, Monday, July 21.

First M.B. , Monday, July 28.

Second M B . Monday, November 3.
Bachelor of Surgery.—Tuesday, November 25.
Master in Surgery.—Monday, November 24.
Doctor of Medicine.—Monday, November 24.
Subjects relating to Public Health.—Monday, December 8.

Bachelor of Mu-ic.—First B.Mus., Monday, December 8.

Second B.Mus., Monday, December 15.
The Regulations relating to the above Examinations and Degrees may be

obtained on application to " The Registrar of the University of London,
Burlington Gardens, London, W."

WILLIAM B. CARPENTER, M.D., Registrar.
December 9, 1878.

BOROUGH uF BRIGHTON.
PUBLIC LIBRARY AND MUSEUM.

NOTICE IS HEREBY GIVEN that the Town Council are about to
APPOINT a CURATOR of the Free Librarj', Museum, and Picture Gal-
lery, at a salary of ;^25o per annum.
The Curator will not be permitted to hold any other appointment or to

engage in or follow any other occupation, and he must be prepared to attend
daily during the hours the building is open to the public subject to intervals
for absence during the day to be approved by the Pavilion Committee. He
must be of thorough business habits, possess scientific knowledge and a
practical knowledge and experience of Library work. He will be required
to take charge of, to superintend, and be responsible for, the efficiency of
all department?.

Apphcations for the above appointment, stating age, late or present occu-
pation, and accompanied with testimonials, are to be addressed to the
Pavilion Committee, and indorsed "Application for the Appointment of
Curator," and must be left at my office at the Town Hall before ten o'clock
in the forenoon of Thursday, December 19, 1878.
No personal appl.cation is to be made to the Members of the Pavilion

Committee.
De^mber4, 1378. JAME S A. FREEM.A.N. Town Clerk,

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Foiu: o'clock precisely. Sunday,
December 15.—Miss Helen Taylor, on "Socialism." Members'
Annual Subscription, £1. Payment at the Door—One Penny, Sixpence,
and (reserved seats) One Shilhng.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.

Calendar post free firom

The Principal—BENJAMIN RALPH, LL.B. Dub.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (A'-tronomical Obsen-atory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be lent to the Agents, Messrs. TrL'bner & Co., 57 and 59,
Ludgate Hill, London.

JUSTIN WINSOR, Librarian.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Bemers
Street. W

ROYAL POLYTECHNIC—CLASHES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, 1st and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

vviThe^nden school, caterham
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in
Honours). Education on Natural Principles. A limited number of Pupils.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICKOSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET BIRMINGHAM.
RAPHIDIOPHRYS PALLIDA,

The Freshwater Rhixopoda of F. Schulze figured in Archiv fUr
mikroskop. Anatojtiie, vol. x. Plate xxvi. fig. i.

An interesting marine organism which Prof. E. Ray Lankester has recog-
nised as an enwryo of the Polyzoa, Alcyonidiutn.
Also Hoscules, some fine Alelicerla ringe>is, and Vohox globat<y, &c

Price List of Specimens on Application, with Stamped Addressed Envelope.
Weekly Announcements will be made in this place of Organisms ready

for sale.

The REV. LEWIS HENSLEY, Vicar of
Hitchin, Herts, and Rural Dean, formerly Fellow and Assistant-Tutor
of Trinity College, Cambridge, receives several Pupils, to prepare for

Cambridge, and has now a VACANCY.

NATURAL HISTORY AGENCY.
Collections of Insects, Bird and Mammal Skins, Eggs, Shells, Skeleton*

&c., bought or sold on Commission.
N.B.—Wanted Good Specimens of Native Implements of War.

A. H. JAMRACH, 218, East India Road, London. E.

LANTERN SLIDES.—Size, z\ in- square ;

i8f. per dozen. Skeletons, Skulls, &c., of Mammalia; Pond-life, In-
sects, &c., enlarged from Microscope. List for stamp.—JOHN
BURTON, F.R.M.S., 50, Portland Road, Nottingham.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, y. td. per ounce ; Squares,
7S. gd. ; post free 2d. extra ; Ground-edged Slips, 5J. per gross : also

other Mounting Materials and Objects prepared for mounting.— CHA3.
PETIT, isi. High Street. Stoke Newington. N.

10,000 SIDE BLOWN authenticated
British, European, American, Tropic, African, Bermuda spe'cies BIRD
EGGS, belonging to well-kniwn Amateurs. Price Lists free.-

SissONS, Sharrow, Sheffield.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from zs. to lor., in good condition, ready for

printing. Small, medium size, and large engravings, comprising a great

variety of subjects, suitable for Pubhshers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.

FACSIMILK OF SIGNATURE for 3J. An ex.ict copy of any name
guaranteed. These signatures being engraved in bold relief, are useful for

Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
seme leisure time, desiring to supplement their incomes, an opportrnitv

is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms

are moderate, and the hours can be made to suit the convenience of

pupils. Persons residing in the country can receive full instruct.on by
correspondence. For further particulars call or address Mr. J. Fkank-
lin Nash, Artist and Engraver, 75, Fleet Street, London, E.C.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gj., he says

:

—" As it is impossible to enable the reader to recognise rocks and mine-

rals at sight by aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured

from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's

College, London." These Collections are suppUed on the following

terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays ... ~. ... ;fa 2 o

200 Specimens, in Cabinet, with 5 Trays ... .~ ...550
300 Specimens, in Cabinet, with 9 Drawers 10 10 o

400 Specimens, in (Cabinet, with 13 Drawers ... ... 21 o o

More extensive Collections at 50 to 5,000 Guineas each.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he

cannot receive any more orders for " extra selected " specimens at prese.-.t.

Orders for los. Collections of 100 "good" specimens can be executed

without delay.
" NOTES ON THE GEOLOGY OF SHEPPEY " post free on apph-

cation.
\

DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has

for sale Specimens of the above ; also Cut Precious Stones in all Colours.

12, FRITH STREET, SOHO, W.
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EOZOON CANADENSE.
JAMES R. GREGORV has just received a large number of very fine

Specunens ot the abjve, at all prices ; also Seciij.-is of the same, cut fjr

the microscope. Price of Specimens palished, 5j\, \os., and upwartls.

Microscopic Sections, post free, is. id. each, of

JAMES R. GREGORY,
GEOLOGICAL MUSEUM,

88, CHARLOTTE STREET, FITZROY SQUARE,
LONDON'.

SCIENTIFIC~CHRISTMAS PRESENTS.
Collections of FOSSILS, ROCKS, or MINERALS, arranged in NValnut

stained and polished Cabinels with Lock and Key. Size of Specimens,
2 square inches. 100 Selected, las. 200 Selected, ^os.

Catalogue free.
•»* No charge for packing. Carriage free to all parts of Great Britain.

"THK POPULAR SCIENTIFIC POCKET CABINET SERIES,"
(Second Edition.)

Gems, Minerals, Metals, Fossils, Rocks, Shells, &c., &c. 23 Specimens
in Cabinet, is. lod. carnage paid.

THOMAS J. DOWNING (MINERALOGIST),
3S, WHISKIN STREET. LOND.)N, E.C.

THE "HaNSa,'
Published since 1S64, in Hamburg^ is the only independent professional
paper in Germany, dedicated exclusively to Maritime Objects. Essays,
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
lopment of Mantiir.e Affajrs in every respect. Every second Sunday one
Kumber in 410 at least ; frequent supplements and drawings. Subscription

at any time ; preceding numbers of the year furnished subsequently. Price
I2J. for twelve months. Advertisements ^d. a line, widely spread by this

paper ; considerable abatement for 3, 6, 12 months' insertion. Business
Office : Aug. Meyer and Dieckmann, Hamburg, Alterw?ll, 28. Edited by
W. V. Freeden, M.R., Hamburg, Alexander Street. 8.

THE: BREWERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interests

Licensing, Legal, and Parliamentary Matters.
Rkvisw of thk Malt and Hop Trades ; and Wine and Spirit Tradb

Record.
The Organ of the Country Brewers.

"The Brewers' Guardian ' is published on the evenings of every alternate
Tuesday, and is the only journal officially connected with brewing interests.

Subscription, lis. 6d. per annum, post free, dating from any quarter-day.
Single Copies, xs. each. Registered for transmission abroad.

Offices - 5. Rand Court Walbrook, London. E.C.

"That excellent periodical The Garden."—Professor Owen.
THE GARDEN: A Weekly Illustrated

Journal of Gardening in all its Branches. Founded and Conducted by
W. ROBINSON, F.L.S., Author of "Alpine Flowers for English
Gardens," &c.
A Coloured Plate is now issued with every number of T/is Garden.

" Mr. Robinson's valuable and elegant weekly."

—

Saturday Review,
Aug. loth, 1872.

The following are some of the subjects regularly treated of in its pages :

—

The Flower Garden. . Hardy Flowers.
Landscape Gardening. Town Gardens.
The Fruit Garden.

j

The Conser\ater>-.
Garden Structures.

j
Public Gardens.

Room and Window Gardens. j The Greenhouse and Stove.
Notes and Questions. ! The Household.
Market Gardening. ' The Wild Garden.
Trees and Shrubs.

\ The Kitchen Garden.
Professor Asa Gray says :

" It seems admirably adapted to the wants and
tastes cf gentlemen who are interested in rural affairs. By such we hear it

highly spoken of; and we think we do a favour to those of that class who
know it not as yet, by calling attention to it."

Price 6d. Weekly. Specimen Copy, Post-free, 6\d.
Terms cf Subscription. -Sent d.rect from the Office in London, post free,

payable in advance—For One Year, 26^. ; Half a Year, us. ; Quarter of a
Year, 7^. Address all letters concerning Subscriptions to—The Publisher of
The Garden. 37. Southampton Street, Covent Garden, London, WC.
THE ENTOMOLOGIST'S

MAGAZINE.
MONTHLY

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations
Conduaed by J. W.Dolglas, R. McLachlan, F.R.S., E. C. Rye, F.Z.S.

and H. T. Stainton, F.R.S.
This Magaxine, commenced in 1864, contains standard articles and note

on all subjects connected with Entomology, and especially on the Insects of
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of
the entire set to date, at the increased price of los. each ; the succeeding
vols, may be had separately or together, at 7^ . each.

London : JOHN VAN VOORST, i. Paternoster Row.
N.B.—Communications, &c., should be sent to the Etlitors at the above

address

KOaoWAYS PILtS
THIS

MEDICINE

Is a Certain Core for all Disorders of the LIV££, STOMACH
AND BOWELS. A Great PUEIFIER of the BLOOD; a

Powerful Invigorator of the System, in cases of WEAKNESS
AND DEBILITY, and is unequalled in Female Complaints.

Pkick I*. Monthly.MACMILLAN'S MAGAZINE
FOR DECEMBER, 1878.

coNTEyrs.
I.
—" Haworth's."—By Frances Hodgson Burnett, Author of " That Lass

o' Lowrie's. " Chapters XI.—XV.
2—"The Scottish Philosophy." By PrX J. Clark Murray,
ci.—" My Walk." by Prof. John Stuart Blackie.
4.—"A Doubting Heart." By .Miss Keary. Chapters XV., XVI.
5.—" Backgammon am>ng the Aztecs." By Edward B. Tylor, F.R.S.
6.—"Nuptura."
7.
—" The Birmingham Liberal Association and its -Assailants." By the

Rev. Henry W. Crosskey.
8.
—" Oiu- Army in India." By M. Laing-Mea.son.

9
—"The Benediction." From the French of Franjois Coppee.

10.
—" Notes on Afghanistan." By E. Clarke.

II.
—"Love's Promise."

12.—" Lord Lawrence and Shere Ali." A Note, by Sir Thomas D.uglas
Forsyth, K.C.S.I., C.B.

MACMILLAN and CO., LONDON.

On the ist ot every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGV.

Edited by John T. Carrington,
With the Assistance of

Frederick Bond, F.Z.S. I Frederick S.mith, F.L.S.
Edward A. Fitch. J. Jenner Weir, F. L.S.

John A. Power. M.D. | F. Buchanan White, M.D.
The Entomologist was founded for the purpose of diffusing information

with regard to the science generally, and especially respecting Insects in-

jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
for Figuring Varieties. Monthly Lists of Duplicates and Desiderata are

published.
Interesting articles on all branches of the science are promised by leading

entomologists. Especial attention is given to the printing of the Woodcut
Illustrations, which are numerous. There are occasionally Coloured

SIMPKTN MARSHALL, and CO.. Stationers' Hall Court.

TH E BEST FARMERS' NEWSPAPER.
THE CHAMBER OF

AGRICULTURE JOURNAL
AND FARMERS' CHRONICLE,

Edited by John Algernon Clarke, Secretary to the Central Chamber
of Agriculture,

Devotes special attention to the discussions and proceedings of the Chambers
of Agriculture of Great Britam (which now number upwards of 18,000
members), besides giving original papers on practical farming, and a mass of
intelLgence of particulai \-alue to the agriculturist.

The London Com, Seed, Hop, Cattle, and other Markets of Monday are
specially reported in this Journal, which is despatched the same evening so
as to ensure delivery to country subscribers by the first post on Tuesday
morning. Price 3</. , or prepaid, is^- a year post free.

Pubhshed by W. PICKERING, 21, Arundel Street. Strand, W.C
Price ^d.

THE TELEGRAPHIC JOURNAL
and

ELECTRICAL REVIEW
For November i, 1878, contains :

—

I.—The Gas Companies.
2.—Wallace Farmer Machine and Lamp. (Illustrated.)

3—Rapieff's Electric Lamp. (Illustrated.)
4.—Phonic Wheel of Paul le Cour.
5.—Cost of Electric Light.
6.—Progress of Electric Light.
7.—Notes.
8.—Reviews.
10.— Patents.
II.—Correspondence.
12.—General Science Columns.
13.— City Notes.

London: H.AUGHTON & CO., 10, Paternoster Row.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, fanners, farm-bailiffs, and others
interested in the management of landed property throughout Scot.aad and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.
The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British

and Irish Markets of the week, besides telegraphic reports of those held ov
the day of pubLcation.
The Veterinary Department is edited by one of the leading Veterinarian!

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring imder disease.

Full Reports are given of the Meetings of the Royal Agricultural Societ>

of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,

and all the principal AgriculturaJ Associations throughout Great Britain

and Ireland.
For Advertisers addressing themselves to Farmers a better medium doct

not exist.

Price -id. By post, ^\d. Annual Subscription, pa)-able in advance, i4f.

Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843.
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lUST rUBLISHED.

GEGENBAUR'S COMPARATIVE ANATOMY.
A Translation by F. JEFFREY BELL, B.A.

REVISED WITH TREFACE BY FROF. E. RAY LANKESTER, F.R.S.

With mimerous Illustrations, Medium Svo. 21J.

MACMILLAN & CO., LONDON.

JUST rUBLISHED.

COAL, ITS HISTORY AND ITS USES.
By Professors GREEN, MIALL, TIIORrE, RUCKER, and MARSHALL,

Of the Yorkshire College, Leed=.

With numerous Illustrations. Svo. \2s. 6J.

MACMILLAN & CO., LONDON.

JUST PUBLISHED.

SPORT AND WORK ON THE NEPAUL FRONTIER;
OR, TWELVE YEARS' SPORTING REMINISCENCES OF AN INDIGO PLANTER.

By "MAORI."
With Illustrations. Svo. Price 14s.

MACMILLAN & CO., LONDON.

FOWNES' CHEMISTRY BY WATTS.
Twelfth Edition.

PHYSICAL and INORGANIC CHEMIS-
TRY. 576 Fp. Crown Svo. Zs. &/.

ORGANIC CHEMISTRY; or, The Che-
mistry of the Carbon-Compounds. 672 pp. Crown Svo. 10s.

J. & A. CHURCHILL. New Burlington Street.

Extra fcap. Svo, jf. 6ti.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer on
Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., London.

NEW WORK BY C. T. KINGZETT, F.I.C., F.C.S.

Now ready, in i vol., Svo, price iSs., cloth.

ANIMAL CHEMISTRY ; or, the Relations
of Chemistry to Physiology and Pathology : a Manual for Medical
Men and Scientific Chemists. By CHARLES T. KINGZETT, F.I.C.,

F.C.S., &c., Author of " History, Products, and Processes of the AlkaU
Trade."

"Mr. Kingzett's bock supplies a want long felt by many medical men
and scientific chemists. Animal Chemistry is a subject which is at present

taught in a most inadequate manner, occupying as it does a position which
overlaps the domains both of chemistrj' and physiology. . . . If this state of

i-:;norance should continue, it will be without excuse, for in j\Ir. Kingzett's

book the chemistry of the human body in health and disease is treated not

only in a thoroughly scientific manner, but in a most interesting and attractive

style."

—

Saturday Revietu.

London : LONGMANS & CO.

THE NATURAL HISTORY
AND SCIENTIFIC BOOK CIRCULAR.

The following Numbers have been recently published :

—

No. 22. ORNITHOLOGY.
No. 24. CONCHOLOGY, MOLLUSCA. ICHTHYOLOGY. REPTILIA.
No. 25. GEOLOGY, MINERALOGY, PAL.BONTOLi )GY.
No. 27. ASTRONOMY, MAGXETISM, MATHEMATICS, METEOR

OLOGY, OPTICS.
No. 28. CHEMISTRY, PHYSICS.
No. 20. ZOOLOGY: INCLUDING CONCHOLOGY, ENTOMOLOGY,

ICHTHYOLOGY, MAMMALIA, MOLLUSCA, ORNI-
THOLOGY, REPTILIA.

No. 30. ENTOMOLOGY.
No. 31. BOTANY. Phanerogamous Plants, Ferns, Fungi.

Free by post for one stamp each.

WILLIAM WESLEY, 28, Essex Street, Strand, L-ndon.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Bryce Wright, 90, Great Russell Street, London, W.G.

ARITHMETIC FOR STUDENTS AND HIGHER CLASS SCHOOLSv
Second Edition, now ready, crown Svo, 4^. 6./.

A TEXT-BOOK OF ARITHMETIC
For Use in Higher Class Schools.

BY THOMAS MUIR, F. R. S. E.,

Mathematical Master, High School, Glasgow.

" We coVd.ally cimmendthis work, not only for advanced pupils, but also
far pupil-teachers, normal school and college students, and teachers who are
des rjus of teach.ng this important branch more thoroughly and success-
fu 1 ly.

'
'

—

Schoolmaster,
'Has a happy association of philosophy and practical simplicity."

—

School Board Chro7iicle.
" One that teachers who wish to teach on s;und principles will do well to

study."

—

School Guardian.
" It cannot fail to gain favour with those who desire to make arithmetic a

mental discipline as well as a technical art."

—

Educational Nc.us.
" Worthy of a place with works of high value .... fulness of explana-

tion very valuable Exercises good and varied."

—

Nature.

DALDY, ISBISTER, & CO., 56, Ludgate Hill, Lond;n.

SIR JOHN LUBBOCK'S "PREHISTORIC TIMES."
Just published. Fourth Editi:n, price Eighteen Shilling';.

PREHISTORIC TIMES, as Illustrated by
Ancient Remains and the Manners and Customs of Modern Savages.
Ey Sir JOHN LUBBOCK, Bart., M.l'., Vice-President of the Royal
Saciety, &c.

London : F. NORGATE, 7, King Street, Covent Garden.

Royal 32m:i, r^an, gilt edges, 5s.

A POCKET-BOOK for CHEMISTS, Che-
mical Manufacturers, Metallurgists, Dyers, Distillers, Brewers, Sugar
Refiners, Photographers, Students, &c. By THOMAS BAYLEY,
Assoc. R.C.Sc. Ireland, Demonstrator of Practical Chemistry, Analysis,
and -Assaying in the Mining School, Bristol.

London: E. & F.N. SPON, 46, Charing Cross;
New York, 446, Broome Street.

BRYCE-WRIGHT'S CATALOGUE.
SPECIAL NOTICE.

In consequence of the increase of Matter and Illustrations

(now augmented to 35 Iuv.^ravin2fs) the publishing of this im-

portant resume is delayed for a few days. Subscribers may be
a-sured, however, of their copies being forwarded at the earliest

momeut and strictly /re? ra!a. Price One Shilling.

BRYCE-WRIGHT,
90, GREAT RUSSELL STREET, LONDON, W.C.
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SUBSCRIPTIONS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as follows :

—

Yearly 28J.

Half-yearly 14s. 6d.

Quarterly ys. 6d.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly Sor. 6d.

Half-yearly 15^. 6J.

Quarterly 8s.

^Office :j2g, Bedford Street, Strand.

DIARY OF SOCIETIES.
London

THURSDAY. December 12.

Royal Society, at 8.30.—On the Flow of Water in Unifoiro rt'gitne in

Rivers and other Open Channels : Prof. James Thomson, F.R.S.—On the
Magic Mirror of Japan : Professors Ajrrton and Perrj-. — On the Torsitnal
Strain v/hich remains in a Glass Fibre after release from Twisting Stress :

Dr. Hopkinson, F.R.S.—Note, in [^Ccrrecnon cf an Error in his Paper,
Kctes en Physical Geology, No. V.: Rev. Dr. Haughton, F.R.S.

—

Measurements of Electrical Constants, Xo. II. : J. E. H. Gordon.— Pre-
limirarj' Note on the Compound Nature of the Chemical Elements: J. N.
Lockyer, F.R.S.

Society of Antiql'arie?, at 8.30.—Discoveries in the Church of Ste.

Marie du Castel, Guernsey : Edgar MacCulIcch, F. S. A.—A Mithrasum at

Spoleto: H. C. Coote. F.S.A.
London IssTrrLTioN, at 7.—Wingless Birds, Fossil and L:\-ing : Prcf.

Flower.
Society of Arts, at 8.—Chemical Section.

Mathematical Society, at 8.—On Motion : H. Perigal.—On Fonns
of Numbers determined by Continued Fractions: S. Roberts, F.R.S.

—

On a Graphic Construction of the Powers of a Linear Substitution

:

Prince Camilla de Polignac.
SATURDAY, December 14.

Physical Society, at 3.—On a Condenser of Variable Capacity : C. Boys.
—On a DJierential Air Thermometer : Dr. O. J. Lodge.

SUNDAY, December 15.

Sunday Lecture Society, at a.—SociaLsm: Miss Helen Tay!:r.
MONDAY, December 16.

LoNDO:; Institution, at 5.—The Formation of the Alps : Prof. J. W. Judi.
Society OF Arts, at S.—Mathematical Instruments: W. M. Williams.
Medical Society, at 8.30.

TUESDAY, Dece-Mber 17.

Statistical Society, at 7.45.—Reports on the Demographic Congress,
the International Statistical Congress, and the International Penitentiary
Congress: Dr. Mcuat.—Discussion on the Best Form of Statistical Annual
for International Purpcses.

WEDNESDAY, December 18.

Meteorological Society, at 7.—Abstract of the Meteorology of the
Bomtay Presidency : C. Chambers, F.R.S. Communicated by Sir G. B.
Airy, K.C.B., F.R.S., Astronomer-Royal.—Experiments with Lowne's
Anemometer: Capt. William Watson, F.M.S.—Meteorology of Bangkok,
Siam : J. Campbell, Staff-Surgeon, R.N.—Results of Meteorological Ob-
servations, taken at Calvinia, South Africa : Kaufmann I. ilarks, F.M.S.

Geological Society, at 8.—On Remains of Mastodon and other Vertebrata
of the Miocene Beds of the Maltese Islands: Prof. A. Leith Adams,
F.R.S.—Dinosauria of the Cambndge Greensand, Parts i-< : P*rof. H. G.
Seeley, F.L S.

Society of Arts, at 8.— Science Teaching in Elementary Schools: Dr. J.
H. Gladstone.

Royal Society of Literature, at 8.—On the Ogham and Mushiggar
Character : Capt. R. F. Bunon.

Croydon Microscopical Cluu, at 8.30.

THURSDAY, December 19.
Royal Society, at 8.30.

London Institutio.v, at 7.—The Abuse of Books : Frederick Harrison.
LiKNE.^N Society, at 8.— Note en South African Orchids: W. Mansell
Weale.

Cke.mical Society, at 8.—Researches on the Action of the Copper-Zirc
Couple en Organic Compounds : Dr. Gladstone and Mr. Tribe.—On the

• Formula of Glyoxylic Acid : Dr. Debus.—On the Production of Oxides of
Nitrogen by the Electric Arc in Air: T. Wills.—On Baric Periodate:
S. Siguira and C. F. Cross.—On Erbium and Yttrium.—Dr. Humpidge
and Mr. Bumey.

EUDOLPH KOEMG,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.

HOENE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
By Special Appointment to His Majesty the KLig of Italy.

JOHN NORMAN,
M.\NUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS,
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.G.

Lists post free on application.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form,
fro.-n ij. 6</. New cheap Electric Lamps and Batteries. Induction
Coils and Frictioaal Machines are specialties. Electrical Bells, Fiie
and Thief Alarms, and Automatic Switch-boards. Magnets. Covered
Wires, Screws, and all Materials. Apparatus for Science Teachers.
Illustrated Catalogue, one stamp. Repairs and -Alterations. Appara-
tus made to sketch.—DALE & CR.\MPTON', Manufacturing Elec-
tricians, 4, Little Britain, E.G.

i^ToW R £ A D Y,
'

SECOND EDITION,

CHEMICAL HANDICRAFT.
PRICE 4J. 7<i POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED, DESCRIPTIVB.

Demy 8vo, 480 pp.. Illustrated with 1,600 Woodcuts.

Most Complete and Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET.
LONDON, W.C.

MICROSCOPES, OBJECTIVES, &c.
CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CBOUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps,
Mailed abroad free.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time of Benjamin Franklin, proTCs

conclusively that a Conductor made of Copper of adequate size is the b<st
of all appliances for the protection of every description o£ building from the
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildmgs and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the public

It is simple in its application, no insulators being required, and it costs
only one shilling per foot for the standard siie, which is safe in any storm
R. S. NEW^AIjIi & CO.; 130, STRAND, W.C.

36, W.\TERLOO ROAD, LIVERPOOL.
63, AXDER3T0N QUAY, GLASGOW.

MANUFACTORY—GATESHEAD-ON-TYNH

PROF. TYNDALL'S "LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, in

lirge Case, £=, tos. Price List post free. Book, zs. td. post free.—
St.-vnley, Optician, Railway Approach, London Bridge, S.E.

JAMES WOOLLEY, SONS, & CO.,
69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adaptedfor private study.

Price Lbts on Applicatioa.
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EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
Electrical Apparatus of all descriptions Jor Lecture Furpcses

Loaned out.

APPARATUS FOR CLASS Demon-
stration and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S DYNAMO MACHINES for

Hire.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE. &c.. for Fi.xing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 2qs.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

AVzf/ Lllustrated Catalogue of ()0 pages post free 6 stamps.
Orders over £2 carriage paid to any part of the United Kingdom.
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THE MINIATURE MICROSCOPE LAMP

FRY'S
GOLD MEDAL,

PARIS EXHIBITION.

COCOA In Packets and Tins." Pure
Cocoa only, vith the super-

fluous oil extracted.

EXTRACT
"If properly prepared, there is no nicer

or more wholesome preparation of
cocoa."

—

Food, Water, and Air,
edited by Dr. Hassail.

J. S. FRY & SONS, Bristol and London.

MICROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth,

Fish Scales, Anatomical Preparations from the Human Subject and Lower
Animals, Palates of MoUusca, Sections of Shells and Pearls, Polyzoa, whole
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder-
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara-
tions, Diatomaceae, Salts, Crystals, Sections of Rocks, Fossils, Minerals,

&c.
Ochreous Iron in Moss-like Forms in Calcite, is- &d. post-free.

Stellar Mica, or Canadian Phlogopite, is. yi. post-free.

Catalogues free.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONDON, W.C.

IN PREPARATION,

A TEXT-BOOK,
SYSTEMATIC AND PRACTICAL,

OF THE

PHYSIOLOGICAL CHEMISTRY
OF

THE ANIMAL BODY,.
INCLUDING THE CHANGES WHICH THE TISSUES AND

FLUIDS UNDERGO IN DISEASE.
By ARTHUR GAMGEE, M.D., F.R.S.,

Crackenbury Professor of Physiology in Owens College, Manchester, and

Examiner in Physiology in the University of Edinburgh.

The auth'r seeks to fill up an important gap at present existing in English
medical and scientific literature, by preparing a complete account of the

chemical processes of the organism, and of the methods of studying them.
The work will primarily be a didactic and systematic treatise in which the

facts of physiological chemistrj' will be arranged according to their relation

to the great functions of the economy rather than according to any strictly

chemical order. It will contain elaborate descrijjlions of methods of research

and directions for the performance of analyses, which will in part be intro-

duced into the systematic portion of the text, and in part be added as appen-

dices to each section. These appendices will be so detailed and complete

as to render superfluous a separate laboratory treatise on Chemico-
Physiological Analysis.

It is the object of the author to prepare a work which will not only

be useful to specialists in physiology, but to physicians, by whose
researches many of the most important facts in the chemical history of the

body have been discovered in the past, as they doubtless will be in the

future.

MACMILLAN & CO., London.

PRICE
(REGISTERED)

PORTABLE TIN CASE FOR DITTO, is. 6a.

JAMES HOW & Co.,
SCIENTIFIC INSTRUMENT MAKERS,

S, ST. BRIDE ST. {late 2, Foster Lane), LONDON.

W. LAD D & CO.,
Scientific Instrument Mannfactnrers

{.By Appointment to t/u Royal Institution of Great Britain),

II & 12. BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ
_ ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

g O. TISLEY & Co
OPTICIANS, ''

172, BROMPTON ROAD, S.W.
(Close to South Kensington Museum).

THE PHONEIDOSCOPE.
An Instrument for Observing the Colour-Fibres of Liquid Films under tha

action of Sonorous Vibrations.
Being a visible demonstration of the Vibratory and Molecular Motion of a

Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive
Pamphlet, &c, in Card^joard Box, loi. 6d.

MANUFACTURED AND SOLD WH0LE8ALK AND RETAIL BY
S. C. TliiLEY & CO.. 172, BROMPTON ROAD, LONDON, S.W
TELEPHONIC ELECTRICITY. AU Materials suppUed for exper

mental purposes.

Price Lists of Electrical and Acjustic Apparatus, with Drawings a?.

Description of the Harmonopraph, Post Free, 2d.

Now ready, Vol. I., Nos. IV. and V., Pnce 14s

THE JOURNAL OF PHYSIOLOGY.
EDITED

(\Vith the co-operation in England of Professors Gamgee, Rutherford,
and Sanderson; and in America of Professors H. P. Bowditch, H. N.

Martin, and H. C. Wood) by
MICHAEL FOSTER, M.D., F.R.S.

Contents.
S. Ringer and W. Murrell.—The Action o£ Arseniate of Soda and
Arsenious Acid on Frogs.

S. Ringer and W Murrell.—Concerning the Action of Aconitia on the
Nervous and Muscular System of Frogs.

S. Ringer and W. Murrell.—The Action of Tartar Emetic, Hydrocj-ani
Acid, and Veratria on the Animal Body.

Emily A. Nunn.—The Structural Changes in the Epidermis of the Frog,
brought about by Poisoning with Arsenic and with Antimony.

G. F. Dowdeswell.—On the Structural Changes which are produced in th
Liver under the Influence of the Salts of Vanadium.

\V. H. Gaskell.—Further Resefcrches on the Vasomotor Ner>-es cr

Ordinary Muscles.
G. L. Walton.—The Function of the Epiglottis in Deglutition ant:

Phonation.
H. Sewall.—The Development and Regeneration of the Gastric Gkndula.'

Epithelium during Foetal Life and after Birth.
W. Stirling and E. Skinner.—On the Epithelium of the Cornea.
J. N. Langley.—On the Physiology of the Salivary Secretion.
H. Newell Martin and W. D. Booker.—The Influence of StimulaticB
of the Midbrain upon the Respiratory Rhythm of the Mammal.

S. Ringer and W. Murrell.—On Pituri.
H. Kronecker and W. Stirung.—The Genesis of Tetanus.
H. Kroneckkr and W. Stirling.—On the so-called "Initial Con-

traction."

List of Titles of Books and Papers of Physiological Interest, No. III.

MACMILLAN & CO., Londtn, Cambridge, and New York.
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MANUALS FOR STUDENTS.

FLOWER (W. H.)—AN INTRODUCTION
TO THE OSTEOLOGY OF THE MAMMALIA. Being
the Substance of the Course of Lectures delivered at the
Royal College of Surgeons of England in 1870. By W. H.
Flower, F.R.S., F.R.C.S., Hunterian Professor of Com-
parative Anatomy and Physiology. With numerous Illus-

trations. Second Edition enlarged. Crown Svo. loj. 6d.

FOSTER and BALFOUR—THE ELEMENTS
OF EMBRYOLOGY. By Michael Foster, M.D.,
F.R.S., and F. M. B.\lfour, M.A. Part L Crown Svo.
7J. (>d.

FOSTER and LANGLEY—A COURSE OF
ELEMENTARY PRACTICAL PHYSIOLOGY. By
Mich.^el Foster, M.D., F.R.S., and J. N, Langley,
B.A. Third Edition. Crown Svo, f>s.

HOOKER (Dr.)—THE STUDENT'S FLOR.\ OF
THE BRITISH ISLANDS. By Sir T. D. Hooker.
K.C.S.I., C.B., P.R.S., M.D., D.C.L. Second Edition,
Re^•ised. Globe Svo. ioj. &/,

" Cannot fail to perfectly fixlfil the purpose for which it

is intended."

—

Land and Water.
"Certainly the fullest and most accura'e manual of the

kind that has yet appeared."—/'a// Mall Gazette.

HUXLEY and MARTIN—A COURSE OF
PRACTICAL INSTRUCTION IN ELEMENTARY
BIOLOGY. By Professor Huxley, F.R.S., assisted by
H. N. Martin, M.B., D.Sc. New Edition, revised.
Crown Svo. 6j.

"It is impossible for an intelligent youth, with this book
in his hand, placing himself before any one of the organisms
described, and carefully following the directions given, to
fail to verify each point to which his attention is directed."—Athenctum.

HUXLEY—PHYSIOGRAPHY. An Introduction
to the Study of Nature. By Professor Huxley, F.R.S.
With numerous Illustrations, and Coloured Plates. New
Edition. Crown Svo. "js. 6d.

WORKS IN SCIENCE.

OLIVER (Professor)—FIRST BOOK OF
INDIAN BOTANY. By Daniel Oliver, F.R.S.,
F.L.S., Keeper of the Herbarium and Library of the Royal
Gardens, Kew, and Professor of Botany in University
College, London. With numerous Illustrations. Extra
fcap. Svo. 6s. 6d.

"It contains a well-digested summary of all essential
knowledge pertaining to Indian Botany, wrought out in
accordance with the best principles of scientific arrange-
ment.' —Allen's Indian Mail.

PARKER and BETTANY—THE MOR-
^^°^°^^^ ^^ "^"^ SKULL. By Professor Parker
and G. T. Bettany. Illustrated. Crown Svo. 10^. dd.

Other Volumes of these Manuals will foUow.

MACMILLAN AND CO., LONDON.

BALL (R. S., A.M.) — EXPERIMENTAL
MECHANICS. A Course of Lectures delivered at the

Royal College of Science for Ireland. By R, S. Ball, A.M.,
Professor of Applied Mathematics and Mechanics in the

Royal College of Science for Ireland. Royal Svo. i6j-.

BLANFORD—THE RUDIMENTS OF PHY-
SICAL GEOGRAPHY FOR THE USE OF INDIAN
SCHOOLS ; with a Glossary of Technical Terms employed.
By H. F. Blanford, F.R.S. New Edition, with
Illustrations. Globe Svo. 2s. 6d.

FLEISCHER—A SYSTEM OF VOLUMETRIC
ANALYSIS. Translated with Notes and Additions from
the second German Edition, by M. M. Pattiso.n Muir,
F.R.S. E. With Illustrations. Crown Svo. -js.ed.

FOSTER—A TEXT-BOOK OF PHYSIOLOGY,
By Michael Foster, M.D., F.R.S. With Illustrations.

New Edition, enlarged, with additional Illustrations and
Plates. Svo. 21s.

GALTON—METEOROGRAPHICA, or Methods
of Mapping the Weather. By Francis Galton, F.R.S.

Illustrated by upwards of 600 Printed Lithographic

Diagrams. 4to. gj.

GORDON—AN ELEMENTARY BOOK OF
HEAT. By J. E. H. Gordon, B.A., Gonville and
Caius College, Cambridge. Crown Svo. 2S.

MIALL—STUDIES IN COMPARATIVE ANA-
TOMY. No. I.—The Skull of the Crocodile : a Manual
for Students. By L. C. Miall, Professor of Biology in

the Yorkshire College and Curator of the Leeds Museum.
Svo. 2s. 6d.

NEWOOMB—POPULAR ASTRONOMY. By
S. Newcomb, LL.D., Professor U.S. Naval Observatory.

With 112 Illustrations and 5 Maps of the Stars. Svo. iSJr.

" It is unlike anything else of its kind, and will be of more
use in circulating a knowledge of astronomy than nine-tenths of
the books which have appeared on the subject of la'.e years.''

—

Saturday Review.

REULEAUX — THE KINEMATICS OF
MACHINERY. Outlines of a Theory of Machines. By
Professor F. Reuleaux. Translated and Edited by
Professor A. B. Kennedy, C.E. With 450 Illustrations.

Medium Svo. 2ij.

SHANN—AN ELEMENTARY TREATISE ON
HEAT, IN RELATION TO STEAM AND THE
STEAM ENGINE. By G. Shann, M.A. With lUus-

trations. Crown Svo. 4X. dd.

WRIGHT—METALS AND THEIR CHIEF
INDUSTRIAL APPLICATIONS. By C. Alder
Wright, D.Sc, &c. Lecturer on Chemistry in St.

Mary's Hospital Medical School. Extra fcap. Svo. y. (>d.

MACMILLAN AND CO., LONDON.
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SEQUEL TO "THE UNSEEN UNIVERSE."

PARADOXICAL PHILOSOPHY.
Crown 8vo. "js. 6d.

MACMILLAN & CO., LONDON.

NOW READY, VOL. II., in 8vo, price i8^.

A TREATISE ON CHEMISTRY.
By Professors ROSCOE and SCHORLEMMER,

Of the Owens College, Manchester.

With numerous Illustrations.

Vol. II. Metals, Part i. 8vo. i8j. (Vol. I. The Non-Metallic Elements. 2is.)

MACMILLAN & CO., LONDON.

Lately published, 8vo, price 3^. 6d.

ON THE PHOTO-CHEMISTRY OF THE RETINA
AND ON

VISUAL PURPLE.
TRANSLATED FROM THE GERMAN OF

DR. W. KtJHNE,
Professor of Physiology in the U?iiversity of Heidelberg.

EDITED, WITH NOTES, BY
MICHAEL FOSTER, M.D., F.R.S.,

Fellow and Prcelector, Trinity College, Cambridge.

MACMILLAN & CO., LONDON.

THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purploses, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, Sic, &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

CHEMICAL APPARATUS-SCIENTIFIC INSTRUMENTS.
Porcelain, Glass, Stone, and Metal Apparatus for Chemical and Philosophical Purposes and Lectures,

ELECTRICAL, MEDICAL, AND EXPERIMENTAL COILS AND APPARATUS.

BUNSEN'S MODIFIED FILTER PUMPS, from 10s. 8d. to 67s.
ELECTRIC LAMPS FROM 35s. UPWARDS, AND BATTERY OF 40 QUART BUNSEN'S CELLS FOR SAME AT £8.

GEISSLER'S TUBES.

Sets of Apparatus
according to Professor
Valentin's " Book of
Chemistry," Professor
Attfield's " Manual o€
Chemistrj'," &c., always
in stock.

Catalogites and Illustrations will be sent ^gratuitously. A Liberal Discount allowed to Wholesale Buyers.

WHOLESALE IMPORTERS and MANUFACTURERS,

AUG. BEL and CO.,
Sole Agents/or Grenet's Batteries, and Contractors to the Government.

34, Maiden Lane, Southampton St., Strand, W.C.

Sets of Apparatus

required by the Govern-

ment Schools always

ready and kept in stock.

n

CAILLETET'S APPARATUS FOR LIQUEFACTION OF GASES-
For the convenience of Teachers and Students at the South Kensington Classes, the Science and Art Department has authorized us to Iceep a stock in

the store-room, first floor of the building, where the different sets and other articles are always ready for delivery.

, Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by

MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Thursday, December 12, 1878.
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" To the solid ground

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

^rj^-'-~::5*Vlfrr»

Handsome Graphoscope, in Walnut and Maple, with Viewing Lens, 4^ inches in diameter, and Stereoscope
complete

'

£2 5
Smaller size in Mahogany with 3^ inch Lens £1 7 6
Browning's Illustrated List of Scientific Instruments adapted for Presents or School Prizes, containing

Stereoscopes, Graphoscopes, Microscopes, Opera Glasses, Barometers, Pocket Lenses, Spectroscopes, Telescopes,
&c., &c., at prices varying from 5^. to £\o, with many Illustrations, sent Post Free.

JOHN BROWNING,
JPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE

ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE,
^MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD

UNIVERSITIES, HOBOKEN COLLEGE, &c., &c.

63, STRAND, W.C.
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NOTICE.
Next zveek being Christinas Week, Nature
will bepziblished on TUESDAY. Adver-
tisements must be sent to the Office by noo7i

on Monday.
29, BEDFORD STREET, STRAND.

MICROSCOPIC OBJECTS
Of fuperlativc perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Mtdal aivarded for Excellence, Variety, ^c.

EDMUND WHEELER, 48N. Tollington Road. Holloway, London, N.

UNIVERSITY OF LONDON.
The REGISTRARSHIP of the University havin? become VACANT by

the resignation of Dr. Carpentek, Candidates for the Appointment are
invited to send in their Applications net later than February i, 1879.
The Registrar is charged with the whole conduct of the business of the

University, under the direction of the Senate, and has the aid of an Assist-
ant Registrar and of an adequate Clerical Staff.

The Salary of the Office will commence at ;£8co per annum, and will
increase by J^2^ annually until it reaches the maximum of ;^ 1,000 per
annum.
The newly-appointed Registrar will be expected to enlcr upon his duties

en June i, 1879.
Fiurther information may be obtained on application to the undersigned.

THOMAS DOUSE, Clerk to the Senate,

University cf London, Burlington G.ardens, W., December 16, 1878.

"HALL MARK"
FOR THERMOMETERS.

The Kew Crmmittte cf the Royal Society hereby give Notice that after
this date all Thermon.eters verified at the Kew Observatory will be marked,
free of expense, with their monogram, "K.O.," iaterlaced, and a register

Kumber, in addition to the maker's number.
Ihe Table of Errcis will be furnished as usual.

By order,

G. M WHIPPLE, Superintendent.

Kew Observatory, December 13, 1878.

Scale of Charges for Verification, &c., post free on application.

PRELIMINARY SCIENTIFIC EXAMINATION.
UNIVERSITY OF LONDON.

A Class in all the subjects for this Examination is held at St. Bartholo-

mew's Hospital and College from January to July, commencing on
January 20.

The Class is open to others than Students of the Hospital. Fee for the

entire Course (inciud.ng practical instruction and materials)—To Students
of the Hospital, £,% ts. ; to others, £\o los.

For particulars, arplication may be made personally or by letter to the
Warden of the College, St. Bartholomew's Hospital, E C.

MATRICULATION.—LONDON
UNIVERSITY.

six months' Course. Fee, ^loioj.
1ST BACHELOR OF SCIiiNCE and PRELIMINARY SCIENTIFIC

il.B. Six months' Course. Fee, ^10 10s.

The above Classes will commence at the Royal Polytechnic, Regent
Street, in January next, under the direction of Edward B. Aveli.ng. D.Sc,
F.L.S. All work practical.

UNIVERSITY OF LONDON.
1ST M.B. AND PRELIMINARY SCIENTIFIC EXAMINATIONS

Classes in all the subjects required are now being formed at St. Thomas's
Hospital Medical School, which are not confined to Students cf the
Hospital.

For particulars apply to Dr. Gillespie, Secretarj', at the Hospital.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
December 22.

—

Charles J. Plumptre, Esq. (Lecturer at King's Col-

lege, London), on "The Sacred Poelry of the Hebrews, Hindoos, and
ether Oriental Races." Members' Annual Subscription, £1. Pay-
ment at the Door—One Penny, Sixpence, and (reserved seats) One
Shilling.

INSTITUTE of CHEMISTRY of GREAT
BRITAIN and IRELAND.

An EXAMINATION in Practical Chemistry, in connection with the

Institute of Chemistry, will be held curing the last week of JANUARY
next. Examiner, Dr. W. J. Russell, F.R.S.

Candidates can obtain further information on application to the Secretary,

Mr. Chaki es E. Groves, Somerset Hi.use Terrace, London, W.C.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'b

STUDIO, 17, ANN STREET BIRMINGHAM.
RAPHIDIOPHRYS PALLIDA,

The Freshwater Rhixopoda of F. Schuhc figured in Archiv far
iitikroskop. Anatomie, vol. x. Plate xxvi. fig. i.

An interesting marine organism which Prof. E. Ray Lankester has recog-
n.sed as an ctnbryo of the Polyzoa, Alcyoniciiuiii.
Also Hoscules, some fine Melicerta rbtgeiis, and Volvox globator, &c

Price List of Specimens on Application, with Stamped Addressed Envelope.
Weekly Announcements will be made in tlus ^ lace of Organisms ready

for sale.

TELESCOPE for SALE.—A Fine Instru-
ment, 3? Objective, on Parallactic Stand of great strength and firmness.
Screw moti'.ns ; several powers; in perfect condition. Price £2$.
Shows companion to Rigel, &c.—Address Polaris, Office of Nature,
Bedford Street, Co vent Garden, London.

MR. JOHN HARRIS purposes to give, in
the ASSEMBLY ROOM, TOWN HALL, KILBURN, TWO LEC-
TURES, the first on MONDAY, the isth, aad the second on TUES-
DAY, the 14th of January, "On the Circle and the Straight Line."

Subject of the First Lecture :

—

Part First. 'J'/te Genesis of tlie Circle,
and the Priinajy Relationship of Cyclal Curvature to the Straight Line.
Part Second. The Fallacy in Legendre's Demonstration of tlu Ratio
of the Ciicie's Circtunfcrcnce to the Diameter.*

Subject of the Second Lecture :—Part First. The Structural Har-
monics of the Circle's Octant. Part Second. Direct Demonstration by
Geometry of the actual Ratio of the Circle's Circumference to the
Diameter.

* (Note.—The Immediate purpose of the first lecture will be to show mathe-
matically that the supposed demonstration upon which the presently ac-
cepted ratio of the circle's circumference to the diameter is based, is

erroneous ; making plainly evident the precise particular of the error, and
pointing out the manner ia which the error in the first instance originated,
and has been subsequently overlooked by mathematicians. In the second
lecture, conclusive demonstration by geometry of the true ratio wJl be
given.)

Members of the Scientific Societies, professors of the various departments
of Science and others who may feel educationally interested In the subject,

will be, as far as practicable, formally invited to attend.

EDUCATION.
REV. W. TUCKWELL, late Head-Master of TAUNTON COLLEGE

SCHOOL, and Fellow of New College, Oxford, takes a FEW YOUNG
BOYS as PUPILS.—Address STOCKTON RECTORY, near Rugby.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.
Calendar pest free firom

The Principal—benjamin RALPH. LL.B. Dub.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (A; tronomical Obser\ atorj-. Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. 'J kCbner & Co., 57 and 59,
LudgateHill, London.^ JUSTIN WINSOR, Librarian.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-

men and Ladies preparing for the various Examining Boards. Fees
moderate.—^Apply to Prof Gardner, at Berners College, 44, Bemers
Street. W

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the

direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number of Pupils.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gj., he says :

—" As it is impossible to enable the reader to recognise rocks and mine-

rals at sight by aid of verbal descriptions or figures, he will do well to

oktain a well arranged collection of specimens, such as may be procured

from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's

College, London." These Collections are supplied on the following

terms, in plain Mahogany Cabinets :

—

ICO Specimens, in Cabinet, with 3 Trays ... ... ... £2 2 o

200 Specimens, in Cabinet, with 5 Trays 5 5°
300 Specimens, in Cabinet, with 9 Drawers 10 10 o

400 Specimens, in Cabinet, with 13 Drawers 21 o o
More extensive Collections at 50 to 5,000 Guineas each.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Bryce Wright, 90, Great Russell Street, London, W.C.
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^ale bg Auction,
Scientific and Miscellaneous Property.

Mr. J. C. STEVENS will Sell by Auction,
at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY and

SATURDAY, December 20 and 21, at half-past 12 o'clock precisely

each day. Dissolving-view Lanterns and Slides, Microscopes, including

a Xo. I large size best Binocular by Swift, with a quantity of expensive

apparatus by Ross and Smith and Beck ; Telescopes by Dollond and

others, Stereoscopes and Slides, Cameras and Lenses by Rcss, and

a lot of Photographic Apparatus, Surgical Instruments, Weighing

Machines, Bicycle, a few lots of Music, and a quantity of Miscella-

neous Articles.

On view Morning^ of Sale, and Catalogues had.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Shhernkss-on-Sha, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he

cannot receive any more orders for " extra selected " specimens at present.

Orders for lor. Collections of 100 "good" specimens can be executed

without delay.
"NOTES OX THE GEOLOGY OF SHEPPEY" post free on appli-

cation.

FERNS, FLOWERS, WILD FLOWERS,
GRASSES, &c., &c.

A Unique Collection of Bntish Botany, artistically mounted on fine

cartridge paper, small folio size, with the Latin and English names
beautifully written to each specimen.

There is also a set of Plates to " Sowerby's Botany," bound in 6 vols.,

Svo, half green morocco ; each plate has a pencil-mark corresponding with

the number in the collection, so that a real specimen of any plant, &c., can

be seen.

There are also copies of Ferns and Grasses i.n the same order.

There are also Valuahle Indexes, &c., &c., in MSS.
Also a large collection of Poetry relating to different species of Plants,

beautifully written in MSS., which would make a handsome volume bound
or to publish.

The whole collection is preserved in twenty-five boxes made specially,

some with lock and key.
It is presumed there is scarcely another collection so artistically preserved

extant.
Price for the whole, 30/.

J. DODGSON, Bookseller, Leeds.

EOZOON CANADENSE.
JAMES R. GREGORY has just received a large number of very fine

Specimens of the above, at all prices ; also Sections of the same, cut for

the microscope. Price of Specunens polished, 5^., lar., and upwards.

Microscopic Sections, post free, is. 2d. each, of

JAMES R. GREGORY,
GEOLOGICAL MUSEUM,

88, CHARLOTTE STREET, FITZROY SQUARE,
LOXDOX.

SCIENTIFIC CHRISTMAS PRESENTS.
Collections of FOSSILS, ROCKS, or MIXERALS, arranged in Walnut
stained and polished Cabinets with Lock and Key. Size of Specimens,

2 square inches. 100 Selected, 20s. 200 Selected, 40*.

Catalogue free.
»,• No charge for packing. Carriage free to all parts of Great Britain.

"THE POPULAR SCIEXTIFIC POCKET CABINET SERIES,"
(Second Edition.)

Gems, Minerals, Metals, Fossils, Rocks, Shells, &c., &c. 25 Specimens
in Cabinet, is. lod. carriage paid.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET, LONDON, E.C.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to lor., in good condition, ready for

printing. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of anv subject required sent post free on application.

FACSIMILE OF SIGNATURE for jr. An •xact copy of any name
guaranteed. These signatures being engraved in bold relief, are useful for
Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportunity
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frank-
tiN Nash, Artist and Engraver, 75, Fleet Street, London, E.C

NEW MONTHLY GEOGRAPHICAL
PERIODICAL.

On JANUARY i, 1879, will appear the First Number of a Monthly
Periodical, entitled

THE PROCEEDINGS OF THE ROYAL GEOGRAPHICAL
SOCIETY, AND MONTHLY RECORD OF GEOGRAPHY.

With Maps.

Edited by H. W. Bates, Assistant-Secretary.

Contents.
Opening Address by Sir Rutherford Alcock, K,C.B.
Fly River, New Guinea. By L. M. D'Albertis. With Map.
Arctic Expeditions of 1878. By C. R. Markham, C.B. With Map.
The M>.untain Passes on the Afghan Frontier of British Ind-a. By

C. R. Markham, C.B. With Map.
Geographical Notes.
Obituary.
Report of the Evening Meetings.
Proceedings of Foreign Societies.

New Books.
New Maps.

Price to Non-Members, zs. 6d.

EDWARD STANFORD, 53, Charing Cross. S.W.

"That excellent periodical The Garden."—Professor Owen.

THE GARDEN: A Weekly Illustrated
Journal of Gardening in all its Branches. Founded and Conducted by
W. ROBINSON, F.L.S., Author of "Alpine Flowers for English
Gardens," &c.
A Coloured Plate is now issued with every number of Tie Garden.

" Mr. Robinson's valuabls and elegant weekly."

—

Saturday Review,
Aug. loth, 1872.

The following are some of the subjects regularly treated of in its pages :—
The Flower Garden. . Hardy Flowers.
Landscape Gardening. Town Gardens.
The Fruit Garden. I The Conservatory.
Garden Structures. Public Gardens.
Room and Window Gardens. The Greenhouse and Stove.
Notes and Questions. The Household.
Market Gardening. The Wild Garden.
Trees and Shrubs. 1 The Kitchen Garden.

Professor Asa Gr.\y says :
" It seems admirably adapted to the wants and

tastes of gentlemen who are interested in rural affairs. By such we hear it

highly spoken of; and we think we do a favour to those of that class who
know it not as yet, by calling attention to it."

Price 6<^._ Weekly. Specimen Copy, Post-free, 6}</.

Terms of Subscription. — Sent direct from the Office in London, post free,
payable in advance—For One Year, p&r. ; Half a Year, i+r. ; Quarter of a
Year, ^s. Address all letters concerning Subscriptions to—The Publisher o£
The Garden, 37. Southampton Street, Covent Garden, London, WC.

THE ''HANSA,"
Published since 1864, in Hamburg^ is the only independent professional
paper in Germany, dedicated exclusively to Maritime Objects. Essays,
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
lopment of Maritime Affairs in every respect. Every second Sunday one
Number in 4to at least ; frequent supplements and drawings. Subscription
at any time ; preceding numbers of the year furnished subsequently. Price
lis. for twelve months. Advertisements ^d. a line, widely spread by this
paper ; considerable abatement for 3, 6, 12 months' insertion. Business
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by
W. V. Frbkdkn, M.R., Hamburg, Alexander Street, 8.

THE BREWERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interest;,
Licensing, Legal, and Parliamentary Matters.

Rkvikw of the Malt and Hop Tradss ; and Wine and Spirit Tsadk
Record.

The Organ of the Country Brewers.
" The Brewers' Guardian " is published on the evenings o£ every alternate

Tuesday, and is the only journal officially connected with brewing interests.
Subscription, i6f. 61/. per annum, post free, dating from any quarter-day.

Single Copies, ix. each. Registered for transmission abroad-
Offices -5, Bond Court Walbrook, London, E.C.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, fann-bailiSs, and others
interested in the management of landed property throughout Scot.aad acd
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.
The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British
and Irish Markets of the week, besides telegraphic reports of those held op
the day of pubLcation.
The Veterinary Department is edited by one of the leading Veterinariani

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Society
of England, the Royal Agricultural Society of Ireland, 3ie Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,
and all the principal Agricultural Associations throughout Great Britain
and Ireland.

For Advertisers addresang themselves to Fanners a better medium doc»
not exist.

Price yl. By post, 3J</. Annual Subscription, iwyable in advance, 14*.
Office.—377, High Street, Edinburgh.
Po«t-Office Orders payable to Charles Anderson, Jun., Edinburgifa.

Established 1843.
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SIR CHARLES LYELL.

Post 8vo, Qs.

THE STUDENT'S ELEMENTS OF GEOLOGY.
BY SIR CHAELES LYELL, BART.

THIRD EDITION, THOROUGHLY REVISED. WITH 600 ILLUSTRATIONS.
" The present edition has been revised and corrected throughout, receiving such additions and corrections as the remits of

more recent investigations seemed to require. At the same time care has been taken not to alter the original character of the

book."

—

Editor's Preface.

" Sir Charles I.yell has here done for the geological student what Sir John Ilerschel did for the student of astronomy in his

incomparable ' Outlines.' Young beginners in natural science had long wanted a short manual of geology at a reasonable price,

which should yet contain a full explanation of the leading facts and principles of the science. Now they have it."

—

Examiner,

JOHN MURRAY, ALBEMARLE STREET.

R. FRIEDLANDER & SOHN,
NATURAL HISTORY BOOKSELLERS,

Berlin (Germany), N.W., Carlstr. ii, will publish, beginning January i,

1879, every fortnight,

NATUR.E NOVITATES : NATURAL HISTORY NEWS.
Bibliographic List of the current Literature of all Nations on Natural

History and Exact Sciences.
Price i^s per year (26 Nrs.) post free. Specimen Number gratis on

application.

ARITHMETIC FOR STUDENTS AND HIGHER CLASS SCHOOLS.

Second Edition, now ready, crown 8vo, 4?. 6r/.

A TEXT-BOOK OF ARITHMETIC
For Use in Higher Class ScJiooh.

BY THOMAS MUIR, F. R. S. E.,

Mathematical Master, High School, Glasgow.

" We cordially commend this work, not only for advanced pupils, but also

for pupil-teachers, normal school and college students, and teachers who are
desirous of teaching this important branch more thoroughly and success-

fully."

—

Schoobnaster.
"Has a happy association of philosophy and practical simplicity."

—

School Board C/ncnicle.
" One that teachers who wsh to teach on sound principles will do well to

study."

—

School Guardiayi.
" It cannot fail to gain favour with those who desire to make arithmetic a

mental discipline as well as a technical art."

—

Educational Ncais.
" Worthy of a place with works of high value .... fulness of explana-

tion very valuable Exercises gocd and varied."

—

Nature,

DALDY, ISBISTER, & CO., 56, Ludgate Hill, London.

SIR JOHN LUBBOCK'S " PREHISTORIC TIMES."
Just published, Fourth Edition, price Eighteen Shillings.

PREHISTORIC TIMES, as Illustrated by
Ancient Remains and the Manners and Customs of Modern Savages.
By Sir JOHN LUBBOCK, Bart., M.P., Vice-President of the Royal
Society, &c.

London : F. NORGATE, 7, King Street, Covent Garden.

HEER'S GEOLOGY OF SWITZERLAND.
In Two Volumes, 8vo, with a Geologically Coloured Map, ig full-page

Plates in Lithography ard Chrcmoxylography, and about 372 Wood-
cuts in the Text, price 16s.

THE PRIMAEVALWORLD of SWITZER-
LAND. By the Rev. Prof. OSWALD HEER, of the University of
Zurich. Edited by J,\mes Heywood, M.A., F.R.S.

" Switzerland forms a magnificent temple of nature, in which we may
follow in succession the past periods of the world's history."

—

Heer, vol. 1.

page 1.

London : LONGMANS & CO.

Price Sixpence.

IMPOSSIBILITIES MADE PROBABLE.
Consisting of Three Propositions :— i. Vitality makes Matter. 2. Scul
is Omnipotent. 3. A Persistent Life Natural to Man.

London: CHARLES WATTS, 84, Fleet Street, E.G.

Extra fcap. 8vo, y. 6d,

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer on
Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., London.

FOREIGN BOOKS at FOREIGN PRICES.
WILLIAMS and NORGATE'S SCIENTIFIC BOOK CIRCULAR.
No. 35. Post free, one stamp. (Natural History, Physics, Astronomy,
Chemistry, Medicine, and Surgery.)

14, Henrietta Street, Covent Garden, London; and 20, South Frederick
Street, Edinburgh.

THE TRANSIT OF MARS.
Map, crown Svo, gs.

SIX MONTHS in ASCENSION. An Un-,
scientific Account cf a Scientific Expedition. By Mrs. GILL. Pre-j
faced by a Brief and Popular History of the Methods Employed to-|

Discover the Sun's Distance from the Earth. By DAVID GILL.

A Scientific Expedition may be said to have two histories. The one treats]
of the special objects of the Expedition, the other of the personal adven-j
tures of those concerned in it. It is only the former which finds permanent I

record in the transactions of Scientific Societies ; the latter too often remains
j

unwritten.
This little work must be regarded as one side of the history of one step, i

and derives its interest from its truthfulness as a record ofan attempt to solve-
]

a great problem, viz., tlie Distance of the Earthfro7ti the Sun.

JOHN MURRAY, Albemarle Street.

FOWNES' CHEMISTRY BY WATTS.
Twelfth Edition.

PHYSICAL and INORGANIC CHEMIS-
TRY. 576 pp. Crown Svo. Zs. 6d.

ORGANIC CHEMISTRY; or, The Che-
mistry of the Carbon-Compounds. 672 pp. Crown Svo. loj.

J. & A. CHURCHILL, New Burlington Street

BY LIONEL S. BEALE.
Professor of Medicine in King's College, and Physician to the Hospital.

The MICROSCOPE in MEDICINE. Fourth Edition. 21s.
[Now ready.

On LIFE and on VITAL ACTION in HEALTH and
DISEASE. SJ. [Ready.

BIOPLASM. An Introduction to Physiology and Medicine,
6s. 6d.

DISEASE GERMS, and on the TREATMENT of the
FEVERISH STATE, iqs. 6d.

KIDNEY DISEASES, URINARY DEPOSITS, and CAL-
CULOUS DISORDERS. Third Edition. 25^.

LIFE THEORIES and RELIGIOUS THOUGHT. 5^. 6(t.

PROTOPLASM. Third Edition, verj' much enlarged. \cs.6J,

London : J. & A. CHURCHILL.

BRYCE-WRIGHT'S CATALOGUE.
SPECIAL NOTICE.

In consequence of the increase of Matter and Illustrations

(now augmented to 35 Engravings) the publishing of this im-

portant resume is delayed for a few days. Subscribers may be
assured, however, of their copies being forwarded at the earliest

moment and strictly pro rata. Price One Shilling

.

BRYCE-WRIGHT,
90, GREAT RUSSELL STREET, LONDON, W.C.
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NATURAL HISTORY AGENCY.
Collections of Insects, Bird and Mammal Skins, Eggs, Shells, Skeletons

&c., bought or sild on Ccmmission.
X.B.—Wanted Good Specimens of Xative Implements of War.

A. H. JAMRACH, 218, East India Road, London, E.

DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERIXG FROM AViTHIXG ELSE EVER PRODUCED.
Writing beccmes a pleasure vrhen this Ink is used. It hr^s been adopted
by the principal Banks, Public Offices, and Railway Companies throughout

Ireland.
It writes almf-st instantly Full Black. I Flows easily from the Pen.
Does not corrode Steel Pens. Blotting-paper may be applied at the
Is cleanly to use, and not liable toBlot. 1 mc ment of wrltirg.

Can be obtained in London, through Messrs. Barclay & Sons, Farring
don Street; W. Edwards, Old Change; F. Xewbery & Sdns, Newgate
Street; Wm. Mather, Lcndon and Manchester; J. Austin & Co., Duke
Street, Liverpool ; and Stacy & COok, Paternoster Row ; and to be had ol
•U Stationers.

BEWLEY & DRAPER (Limited), Dublin.

SUBSCRIPTIONS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as follows :

—

Yearly 28J.

Half-yearly \xs. dd.

Quarterly "js. (xi.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 3ar. (hI.

Half-yearly lis. bd.

Quarterly 8j.

Office : 29, Bedford Street, Strand.

DIARY OF SOCIETIES.
London

THURSDAY, December 19.

Royal Society, at 8.30.—Experiments en the Spectrum of the Electric

Dischar-e: the Hon. Sir W. R. Grove, F.R.S.—On the Precession of

Vi=c;us Spheroids, and on the Remote History of the Earth; G. H.
Darwin.—Problems connected with the Tides of a Viscou.s Spheroid : G.
H. Darwin.—On the Influence of Light upon IVotopIasm : Dr. Downes
and T. P. Blunt.—On the Structure and Development cf the Skull of the

Lacertilia; Part I., L-r. the Skull of the Common Lizard : Prof. Parker.

—

On the Chemical Corr.pcsiticn of A!eurcne Grains : S. H. Vines.—Report
on Phyto-Palae?ntolog:cal Investigations generally, and on those relating

to the Eocene Flora of Great Britain in particular: Baron Ettingshauien.

London iNSTmrriON, at 7.—The Abuse cf Books : Frederick Harrison.
LiNNEAN Society, at 8.—Note en Scuth African Orchids : W. Mansell

SVeale.—Descriptions of Rare Shells : SyU-anus Hanley.
Chemical Society, at 8.—Researches on the Action of the Copper-Zinc
Couple en Organic Compounds : Dr. Gladstone and Mr. Tribe.—On the

Fonnula of Glyoxylic Acid : Dr. Debus.—On the Production cf Oxides of
Nitrogen by the Electric Arc in Air: T. .Wills.—On Baric Periodate:

S. Siguira and C- F. Cross.—On Erbium and yttrium.— Dr. Humpidge
and Sir. Eumey.

SUNDA Y, December 22.

Svnday Lecture Society, at \.—Sacred Pcetrj'of the Hebrews, Hindocs,
&c : C. J. Plumptrc.

MOXDAY, December 23.

London Institdtiok, at 5.

—

\ Stcry-telling : W. R. S. Ralston.
TUESDAY, December 24.

MSTROrOLITAN SCIENTIFIC AsSOCIATIDX, at 7.

FRIDAY, December 27.

Quekett Microscopical Club, at 3.

SATURDAY, December 28.

Royal Institution, at 3.—A Scap Bubble : Pr:f. Dewar.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, jr. 6d. per eunce ; Squares,
zr. gd. : post free 2d. extra ; Grcund-edged Slips, jr. per gross : also

other Mounting Materials and Objects prepared for mounting.— CHAS.
PETIT, 151, High Street, Stoke Newington, N.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time of Benjamin Franklin, prores

conclusively that a Conductor made of Copper of adequate size is the b*st
of all appliances for the protection o£ every description of building &om the
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildmgs and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the pubUc.

It is simple in its application, no insulators being required, and it costs
ooly one shilling per foot for the standard size, which is safe in any storm
K. S. NEWAIjIi Si CO., 130, STRAND, W.C.

-,6, WATERLOO ROAD, LIVERPOOL.
63, ANDERSTON QU.A.Y, GL.\SGOW.

MANUFACTORY—GATESHEAl>-ON-TYN5,

PROF. TYNDALL'S LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, in

Urge Case, £$ 'o^- Price List p-^st free. Bock, 2s. (J. post free.—
Stanley, Optician, Railway Apprach, London Bridge, S. E.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established 1807.
Net Premiums and Interest ... ... ... ... ... .~ ;f396,818
Accumulated Funds ... .„ „ ... £2,083,331
Also a Subscribed Capital of more than ^1,500,000

Rep<Hls, Proroectuses, and Forms may be had at the Office, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, or Business
Purposes.

Illustrated Priced Catalogues post free for six stamps.

Carriage allowed to any station in England or ^Va!es, on orders of ^»J.
value acd upwards.

MOTTERSHEAD AND CO.
7, EXCHA^-GE STREET, & 10, HALF MOON STREET,

MA^XHESTER.

EUDOLPH KOE.XIG,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
By Special Appointment to His Majesty the Kirg of Italy.

JAMES WOOLLEY, SONS, &CO.,
69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instmcticn, &c

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

PortabU Chemical Cabinets adapted for private study.

Price Lists on Application.

MICROSCOPES, OBJECTIVES, &c.
CENTENNLAL EXHIBITION. PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROnCH,
(i(>, BARBICAN, LONDON, E.G.

Fully lUustrated Catalogue and full Instructions by Post, 6 Stamps.
Mailed abroad free.

NONW R£AOY,SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4*. id POST FREK.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED. CLASSIFIED. DESCRIPTIVE.

Demy 8vo, 480 pp.. Illustrated with 1,600 Woodctits.

Most Complete and Cheapest List 0/ Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C
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SOCIETY FOR PROMOTING CHRISTIAN
KNOWLEDGE.

MANUALS OF ELEMENTARY SCIENCE.
Price One Shilling Each.

Fcap. 8vo, limp cloth, each Volume containing 128 pages, with Illustrations.

<3rystaIlography. By Henry Palin Gurney, M.A.,
Fellow of Clare College, Cambridge.

Th3 Spectroscope and its Work. By Richard A.
PROCTOR. With Coloured Diagram of the Spectra.

Physiology. By F. Le Gros Clark, F.R.S., St. Thomas's
Hospital.

Geology. By the Rev. T. G. Bonney, M.A., F.G.S.,
Professor of Geology in University College, London.

Ohemistry. By Albert J. Bernays, Professor of Che-
mistry, St. Thomas's Hospital.

Zoology. By Alfred Newton, M.A., P.R.S., Magdalen
College, Professor of Zoalogy and Comparative Anatomy in the Univer-
sity of Cambridge.

Botany. By Robert Bentley, Professor of Botany in
King's College, London, and to the Pharmaceutical Society.

Astronomy. By W. H. Christie, M.A., Trinity College,
Cambridge ; the Royal Observatory, Greenwich.

Matter and Motion. By J. Clerk Maxwell, M.A.,
Trinity College, Cambridge, University Professor of Experimental
Physics.

MANUALS OF HEALTH.
Price One Shilling Each.

Fcap. 8vo, limp cloth, each 128 pages.

Food. By Albert J. Bernays, Professor of Chemistry
at St. Thomas's Hospital.

On Personal Care of Health. By the late E. A.
PARKES, M.D.,F.R.S.

Water, Air, and Disinfectants. By W. Noel Hartley,
Esq., King's College.

ANCIENT HISTORY FROM THE MONUMENTS.
Sinai : from the Fourth Egyptian Dynasty to the

Present Day. By HENRY S. PALMER, Major, R.E., F.R.A.S.
Fcap. 8vo, with Map, cloth boards. 2J.

[Gives the results of the late Ordnance Survey, and brings the history of
the Peninsula up to date.]

Assyria : from the Earliest Times to the Fall of
NINEVEH. By the late GEORGE SMITH, Esq., of the Department
of Oriental Antiquities, British Museum. Fcap. 8vo, cloth boards. 2s.

Babylonia (The History of). By the late George
SMITH, Esq. Edited by the Rev. A. H. Savcf, Assistant-Professor
of Comparative Philology, Oxford. Fcap. 8vo, cloth boards. q.s.

Egypt : from the Earliest Times to B.C. 300. By S.
BIRCH, LL.D., &c. Fcap. Svo, cloth boards. 2j.

Persia : from the Earliest Period to the Arab Con-
QUEST. By W. S. W. VAUX, M.A., F.R.S. Fcap. Svo, doth
boards. 2S,

Greek Cities and Islands of Asia Minor. By W. S.
W. VAUX, M.A., F.R.S. Fcap. Svo, cloth boards, is.

NON-CHRISTIAN RELIGIOUS SYSTEMS,
Buddhism : being a Sketch of the Life and Teachings

of Gautama, the Buddha. By T. W. RHYS DAVIDS, of the Middle
Temple. Fcap. Svo, cloth boards. 2J. (>d.

Hinduism. By Professor Monier Williams, M.A.,
D.C.L., &c. Fcap. Svo, cloth boards, is. dd.

Islam and its Founder. By J. W. H. Stobart, B.A.,
Principal, La Martiniere College, Lucknow. Fcap. Svo, cloth boards
IS. 6d.

Coran (The) : its Composition and Teaching, and the
Testimony it bears to the Holy Scriptures. By Sir WILLIAM MUIR
K.C.S.I., LL.D. Fcap. Svo, cloth boards. 2s. M.

'

1-ondon: 77, Great Queen Street, Lincoln's Inn Fields. W.C. •
4, Royal

Exchange, E.G. ; and 48, Piccadillj, W.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form,
from IS. 6d. New cheap Electric Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Aut>matic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Teachers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON, Manufacturing l^.Iec-

tricians, 4. Little Britain, E.C.

THE BEST FARMERS' NEWSPAPER.
THE CHAMBER OFAGRICULTURE JOURNAL

AND FARMERS' CHRONICLE,
Edited by John Aujernon Clarke, Secretary to the Central Chamber

of Agriculture,
Devotes special attention to the discussions and proceedings of the Chambers
of Agriculture of Great Britain (which now number upwards of 18,000
members), besides giving original papers on practical farming, and a mass of
intelhgence of particular value to the agriculturist.
The London Corn, Seed, Hop, Cattle, and other Markets of Monday ar«

specially reported in this Journal, which is despatched the same evening so
as to ensure delivery to country subscribers by the first post on Tuesday
morning. Price 3^. , or prepaid, 15s. a year post free.

Published by W. PICKERING, 21, Arundel Streot, Strand, W.C
Price ^d.THE TELEGRAPHIC JOURNAL
AND

ELECTRICAL REVIEW
For November i, 1S78, contains:

—

I.—The Gas Companies.
2.—Wallace Farmer Machine and Lamp. (Illustrated.)

3—RapiefTs Electric Lamp. (Illustrated.)
4.—Phonic Wheel of Paul le Cour.
$.—Cost of Electric Light.
6.—Progress of Electric Light.
7.—Notes.
8.—Reviews.

10.—Patents.
1 1.—Correspondence.
12.—General Science Columns.
13.—City Notes. '

*

London: HAUGHTON & CO., 10, Paternoster Row.
On the ist of every Month, price Sixpence.THE ENTOMOLOGIST:

AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.
Edited by John T. Carrington,

With the Assistance of
Frederick Bond, F.Z.S.

| Frederick Smith, F.L.S.
Edward A. Fitch. J. Jenner Weir, F.L,S.
John A. Power, M.D. | F. Buchanan White, M.D.

The Enttmologist was founded for the purpose of diffusing infonnatisn
with regard to the science generally, and especially respecting Insects in-
jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
for Figuring Varieties. Monthly Lists of Duplicates and DesideraU are
published.

Interesting articles on all branches of the science are promised by leading
entomologists. Especial attention is gfiven to the printing of the Woodcut
Illustrations, which are numerous. There are occasionally Coloured
Plates.

SIMPKIN MARSHALL, and CO.. Stationers' Hall Court.

Price \s. Monthly.MACMILLAN'S MAGAZINE
FOR DECEMBER, 1878.

CONTENTS.
!•—"Haworth's."—By Frances Hodgson Burnett, Author of "That Lass

o' Lowrie's." Chapters XI.—XV.
"The Scottish Philosophy." By Prof. J. Clark Murray.—" My Walk." By Prof. John Stuart Blackie.

4.—"A Doubting Heart" By Miss Keary. Chapters XV., XVI.
S-—" Backgammon among the Aztecs. " By Edward B. Tylor, F.R.S.
6.—"Nuptura."
—"The Birmingham Liberal Association and its Assailants." By the

Rev. Henry W. Crosskey.
—"Our Army in India." By M. Laing-Meason,—"The Benediction." From the French of Franjois Coppee.—" Notes on Afghanistan." By E. Clarke.—"Love's Promise."—" Lord Lawrence and Shere Ali." A Note, by Sir Thomas Douglas

Forsyth, K.C.S.I., C.B.
MACMILLAN and CO., LONDON.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages Svo, with occasional Illustrations
Conducted by J. W. Douglas, R. McLachlan, F.R.S., E. C. Rvb, F.Z.S.

,

and H. T. Stainton, F.R.S.
This Magaiine, commenced in 1864, contains standard articles and note

on all subjecte connected with Entomology, and especially on the Insects of
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com-
mence witli the June number in each year.

Vols. 1. to V, (strongly bound in cloth) may be obtained by purchasers f

the entire set to date,, at the increased price of xos. each ; the succeeding
vols, may be had separately or together, at TS. each.

London: JO^HN VAN VOORST, i. Paternoster Row.
N.B.—Commirtiications, &c., should be sent to the Editors at the abovt

addre£S.
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W. LADD & CO.,
Scientific lustrnment Mannfactnrers

{By At*mntmint to the Royal InttiiuHon of Great Britain),

II & 12, BEAK STREET. REGENT STREET. W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.

EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.

Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

S.
0. TISLEY &. Co
OPTICIANS, '

172, BROMPTON ROAD, S.W.
(Close to Soath Kensiiigtoo Museuia).

THE PHONEIDOSCOPE.
An Instrument for Observing the ColouT-Figtires_ of Liquid Films under th«

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, D«scriptive

Pamphlet, &c, in Card'joard Box, lor. dd,

MANnTACTURED AND SOLD WHOLKSALK AND RETAIL BV

S. C. TISLEV & CO., 172, BROMPTON ROAD, LONDON, S.W.

TELEPHONIC ELECTRICITY. Ail Materials supplied for ezpeii-

mental purposes.

Price Lists of Electrical and Acjustic Apparatus, with Drawings and
Description of the Harmono^apK, Post Free, 3d.

THE MINIATURE MICROSCOPE LAMP

PRICE 14J.

(REGISTERED)
PORTABLE TIN CASE FOR DITTO, 2j. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5, ST. BRIDE ST. (late 2, Foster Lane\ LOSDON.

EDWARD PATERSON,
EUctrical Engineer and Scientific Apparatus Manufacturer^

3, BEDFORD COURT, COVENT GARDEN, LONDON.
EUctrical Apparatus of all descriptions for Lecture Purposes

Loaned out.

APPARATUS FOR CLASS DEMON-
STRATION and I'or SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S DYNAMO MACHINES for

Hire.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE. &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20J.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

Ncjj Illustrated Catalogue ofdo pages post free 6 stamps.
Orders over £i carriage paid to any part of the United Kingdom.

IN PREP.\RATION,

A TEXT-BOOK,
SYSTEMATIC AND PRACTICAL,

OF THE

PHYSIOLOGICAL CHEMISTRY

THE ANIMAL BODY,
INCLUDING THE CHANGES WHICH THE TISSUES AND

FLUIDS UNDERGO IN DISEASE.
By ARTHUR GAMGEE, M.D., F.R.S.,

Brackenbury Professor of Physiolcgy in Owens College, Manchester, and
Examiner in Physiology in the University of Edinburgh.

The auth;r seeks ta fill up an important gap at present exLitlcg in Engli^
medical and scientific Uterature, by preparing a complete account of the
chemical processes ot the organism, and of the methods of studying them.
The work w.ll primarily be a didactic and systematic treatise in which the

facts of physiological chemistry will be arranged according to their relation

to the great functions of the economy rather than according to any strictly

chemical order. It will contain elaborate descriptions of methc-ds of research
and directions for the performance of analyses, which will in part be intro-

duced into the systemat.c portion of the text, and in part be added as appen-
dices to each secticn. These appendices w.ll be so aeta^led and complete
as to render superfluous a separate laboratory treatise en Chemico-
Physiological Analysis.

It is the object of the author to prepare a work which will net only
be useful to specialists in physiology, but to physicians, by whose
researches many of the most important (acts in the chemical history of the
body have been discovered in the past, as they doubtless will be in the
future.

MACMILLAN & CO., London.

L.A.TELY PUBLISHED, 8vo, PRICE i2j.

TROPICAL NATURE
AND OTHER ESSAYS.

BY

ALFRED RUSSEL WALLACE.
" To the biologist and all who take an interest in modem scientific specu-

lation, the chapters on the colours cf animals and plants will be specially
attractive. . . . Mr. Wallace has done well to gather into this f._rni the-

results of his own long-continued observations, as well as those of others,

en tropical animal and vegetable Lfe. "

—

Times.
" Few scientific writers surpass or equal Mr. Wallace in the i>cwer of

stating the results of persevering and well-directed scientific inquiry in a.

fcrm not only intelligible, but really interesting to the general public. . . .

Nowhere amid the many descriptions of the tropics that have been given is

to be found a summary of the past history and actual phencmena of the
tropics which gives that which is distinctive of the phases cf nature in them
more clearly, shortly, and impressively."

—

Saturday Review.
"The first three chapters, which treat of the climate, vegetation, and

animal life of the equatorial zone, the belt including twelve degrees each
side of the equator, are at cnce a careful survey and a charming rC'mance.
The description of the temperature, the rainfall, the equable days and nights,
the wonderful growths of the soil, the great forest belt, the marvellous insects
and birds, the peculiar reptiles and beasts, is delightful"

—

i^orth American
Review.

THE
By the same .\uthor.

GEOGRAPHICAL DISTRIBUTION
OF ANIMALS, with a STUDY of the RELATIONS of LIVING
and EXTINCT FAUNAS as elucidating the Past Changes of the
Earth's Surface. With numerous. Illustrations by Zwecker, and Maps.
2 vols., medium 8vo. ^2s.

" A book which contains the most valuable information industriously put
together, and certain to be of the highest importance to the zoological
student."

—

A*henauvt.
" Altogeth*" it is a wonderful and fascinating story."

—

Times.

THE MALAY ARCHIPELAGO : THE
LAND cf the ORANG UTAN, and the BIRD OF PARADISE. A
Narrative of Tiavel. With Studies of Mr^n and Nature. With Maps
and Illustrations. Sixth Edition. Crown Svo. ts. 6d.

"A vivid picture of tropical life, which may be read with unflagging
nterest, and a sufficient amount of his scientific conclusions to stimulate
our appetite without wearj'ing us by details. In short, we may safely say
that we have never read a more agreeable book of its kind.''

—

Saturday
Reric-ztf.

NATURAL SELECTION: Contributions to
the Theory of. New Editicn. Crown Svo. Ss. 6J.

MACMILLAN & CO., LONDON.

HOLLOWAYS OINTMENT
A CERTAIH

EEMEDY
For BAD BEEASTS, OLD WOIWDS, and SOKES. If

effectually rubbed on tlie Neck and Chest, it cures SOBE

THEOATS, BEONCHITIS, COUGHS and COLDS; and for

GOUT, SHEUMATISM, and all Skin Diseases it is unequalled.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed fd the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the
Company's Patents.

Application for Price Lists or further infom:iation to be made to the Manager.

SEQUEL TO "THE UNSEEN UNIVERSE."

P ARADO X I C AL
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE
" To the solid ground

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

No. 478, Vol. 19] THURSDAY, DECEMBER 26, 1878 [Price Sixpence

Registered as a Newspaper at the General Post OfBce.] [All Rights are Reserved.

SCIENTIFIC PRESENTS.

The Youth's ^licroscope, in Case, complete
The Boy's Own Microscope

£1 Is,, £1 5s., £1 10s., £1 15s., and £2 10s.

8s. 6d. 12s. 6(L, 15s.

Browning's Illustrated List of Scientific Instruments adapted for Presents or School Prizes, containing
Stereoscopes, Graphoscopes, Microscopes, Opera Glasses, Barometers, Pocket Lenses, Spectroscopes, Telescopes,
&c., &c., at prices varj-ing from ^s. to £\o^ with many Illustrations, sent Post Free.

JOHN BROWNING,
OPTICAL AND PHYSICAL INSTRU.MENT MAKER TO H.M.' GOVERNMENT, THE ROYAL SOCIETY, THE

ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE,
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD

UNIVERSITIES, HOBOKEN COLLEGE, &c., &c.

6 3, STRAND, W.C., LONDON.
FACTORY—SOUTHAMPTON STREET and EXETER STREET, LONDON.

PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS.
Microscopes, Spectroscopes, Opera Glasses, &>c., &-'c.
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MICROSCOPIC OBJECTS
Of fuperlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Midal awarded for Excellence, Variety, ^c.

EDMUND WHEELER, 48N, Tollington Road. Holloway. London. N.

CHRISTMAS LECTURES.
ROYAL INSTITUTION OF GREAT

BRITAIN,
ALBEMARLE STREET, PICCADILLY, W.

Prof. DEVVAR, M.A., F.R.S., will deliver a Course of Six Lectures
(adapted to a Juvenile Auditory), on "A Soap Bubble :" commencing on
Saturday next, December 28, at 3 o'clock ; to be continued on December
31, 1878 ; and January 2, 4, 7, q, 1879.

Subscription to this Course, One Guinea (Children under Sixteen, Half-a-
Guinea) ; to all the Courses in the Season, Two Guineas. Tickets may now
be obtained at the Institution.

PREtlM1J7ARY"SCIENTIFIC EXAMINATlT^
UNIVERSITY OF LONDON.

A Class in all the subjects for this Examination is held at St. Bartholo-
mew's Hospital and College from January to July, commencing en
January 20.

The Class is open to others than Students of the Hospital. Fee for the
entire Course (including practical instruction and nr.ater.als)—To Students
of the Hospital, ;£8 Zs. ; to others, ^10 lor.

For particulars, application may be made personally or by letter to the
Warden of the College, St. Bartholomew's Hoi-pital, E C.~ UNIVERSITY OF LONDON.
1ST M.B. AND PRELIMINARY SCIENTIFIC EXAMINATIONS.

Classes in all the subjects required are now being formed at St. Thomas's
Hospital Medical School, which are not confined to Students cf the
Hospital.

For particulars apply to Dr. Gillespie, Secretary, at the Hospital.

MATRICULATION.—LONDON
UNIVERSITY.

Six months' Course. Fee, ^10 105.

1ST BACHELOR OF SCIENCE and PRELIMINARY SCIENTIFIC
M.B. Six months' Course. Fee, ;^io los.

The above Classes will commence .it the Royal Polytechnic, Regent
Street, in January next, under the direction of Edward B. Aveling. D. Sc,
F.L.S. All work practical.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
December 29.—Andrew Wilson, Esq., Ph.D., F.R.P.S E. , Lecturer on
Zoology and Comparative Anatomy in the Edinburgh Medical School,
&c., on " The Origin of Nerves." Illustrated wkh numerous Diagrams.
Members' Annual Subscription,^!. Payment at the Door—One Penny,
Sixpence, and (reserved seats) One Shilling.

UNIVERSITY COLLEGE, LONDON.
FACULTY OF MEDICINE.—The Classes will re-commence on

Monday, January 6.

FACULTIES OF ARTS AND LAWS (including the Department of
the Fine Arts) AND OF SCIENCE.—The Second Term will commence
on Tuesday, January 7.

SCHOOL FOR BOYS between the ages of Seven and Sixteen.—The
Lent Term will begin on Tuesday, January 14.

Prospectuses may be obtained from the Office of the College.
TALFOURD ELY, M.A., Secretary.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (A^tronoraical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TRtjBNER & Co., 57 and 59,
Ludgate Hill, London.

JUSTIN WINSOR, Librariap.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Berners
Street. W

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc. F.L.S. London Uni-
versity Matriculation, ist and and B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number of Pupils .

ON SALhT^A Rare Opportunity.—Lot i.

The Works of the Palae^ntographical society complete from 1847; excel-
lent condition ; 13 vol?., half-bound cloth and kid. What offers ? Lot 2.

A good Collection of Limestone Fossils collected in Westmoreland.

—

Afiply T. R. Claiha.m, Clapham, Lancaster.

LIVING SPECIMENS FOR THE MICROSCOPE.IHOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S
STUDIO, 17, ANN STREET BIRMINGHAM.

RAPHIDIOPHRYS PALLIDA,
The Freshwater Rhixopoda of F. Schulze figured in Archiv fiir

mikroskoj). Anatomic, vol. x. Plate xxvi. fig. i.
An interesting marine organism which Prof. E. Ray Lankester has recog-

n;sed as an embryo of the Polyzoa, Alcyonidiuin.
Also !• loscules, some fine Meliceria ringens, and Vohox glolator, &c.

Tir* I'f*
°^ Specimens on Application, with Stamped Addressed Envelope.

Weekly Announcemenu will be made in this place of Organisms ready

TELESCOPE for SALE.—A Fine Instru-
ment, 3? Objective, on Par.-il!ac; Ic Stand of great strength and firmness.
Screw motions ; several powt rs ; in perfect condition. Price £,i^.
Shows companion to Rigel, &c.—Address Polaris, Office cf Nature,
Bedford Street, Covent Garden, London.

THIN GLASS FCjR MICROSCOPIC
MOUNTING, of best quality. Circles, 3J. td. per ounce ; Squares,
2J. <jd. ; post free 2^. extra ; Ground-edged Slips, 5^. per gross : also
other Mounting Materials and Objects prepared for moumine.-CHAS.
PETIT, isi, High Street. Stoke Newington. N.

^

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones cf every form,
from \s. 6d. New cheap Electric Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Teachers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON, Manufacturing Elec-
tricians, 4, Little Britain, E.C.

GEOLOGY.—In the PreTaee to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gj., he says :—"As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to
obtain a well arranged collection- of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied on me following
terms, in plain Mahogany Cabinets :

—

•

100 Specimens, in Cabinet, with 3 Trays ... .^ ... £i a e
200 Specimens, in Cabinet, with 5 Trays ... ... ...550
300 Specimens, in Cabinet, with 9 Drawers 10 10 o
400 Specimens, in Cabinet, with 13 Drawers 21 • o

More extensive Collections at 50 to 5,000 Guineas each.

tOZoON CANADENSE.
JAMES R. GREGORY has just received a large number of very fine

Specimens of the above, at all prices ; also Sections of the same, cut for
the microscope. Price of Specimens polished, 5J., xos., and upwards.
Microscopic Sections, post free, 2.?. 2d. each, of

JAMES R. GREGORY,
GEOLOGICAL MUSEUM.

88, CHARLOTTE STREET, FITZROY SQUARE,
LONDON.

SCIENTIFIC CllRISTMAS PRESENTS!
Collections of FOSSILS. ROCKS, or MINERALS, arranged in Walnut
stained and polished Cabinets with Lock and Key. Size of Specimens,

2 square inches. 100 Selected, 20s. 200 Selected, 401.

Catalogue _free.
*,* No charge for packing. Carriage free to all parts of Great Britain.

"THE POPULAR SCIENTIFIC POCKET CABINET SERIES,"
(Second Edition.)

Gems, Minerals, Metals, Fossils, Kocks, Shells, &c., &c. 25 Specimens
in Cabinet, is. jod. carriage paid.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET, LONDON, E.C.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected "specimens at present.

Orders for loj. Collections of 100 "good" specimens can be executed
without delay.

"NOTES ON THE GEOLOGY OF SHEPPEY" post free on appli-

cation.

MICROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth,

Fish Scales, Anatomical Preparations from the Human Subject and Lower
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder-
mata, Spicules of Sponges and Gorgonias, Foiaminifera, Botanical Prepara-
tions, Diatomace«e, Salts, CrysL^s, Sections of Rocks, Fossils, Alinerals,

&c.
Ochreous Iron in Moss-like Forms in Calcite, ts- 6d. post-free.
Stellar Mica, or Canadian Phlogopite, is. ^d. post-fi-ee.

Catalogues free.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONDON, W.C.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Bryce VVkight, 90, Great Russell Street, London, W.C.
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NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others

interested in the management of landed property throughout Scot.aBd and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulatioa on the

Continent of Europe, America, Australia, and the Colonies.

The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British

and Irish Markets of the week, besides telegraphic reports of those held at
the day of pubhcation.
The Veterinary Department is edited by one of the leading Veterinariani

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Societj

of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,

and all the principal Agncultural Associations throughout Great Britain

and Ireland.

For Advertisers addressing themselves to Fanners a better medium doc*
not exist.

Price 3t/. By post, "i^d. Annual Subscription, payable in advance, 14*.

Oflace.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jun., Eldlnburxh.

Established 1843.

THE BREWERS' GUARDIAN^
A Fortnightly Paper devoted to the Protection of Brewers' Interest?,

Licensing, Legal, and Parliamentary Matters.
Rkview of tkk Malt and Hop Trades ; and VVins and Spirit Tradk

Record.
The Organ of the Country Brewers.

"The Brewers' Guardian " is published on the evenings of every alternate
Tuestlay, and is the only journal officially connected with brewing interests.

Subscription, i6i'. 6</. per annum, post free, dating from any quarter-day.
Single Copies, ij. each. Registered for transmission abroad.

Offices-s, Bend Court, Walbrook, London E.C.

THE BEST FARMER S' NEWSPAPER.
THE CHAMBER OFAGRICULTURE JOURNAL

AND FARMERS' CHRONICLE,
by John Algernon Clarke, Secretary to the Central Cbamber

of Agriculture,
ivotes special attention to the discussions and proceedings of the Chambers

of Agriculture of Great Britain (which now number upwards of 18,000
members), besides giving original papers on practical farming, and a mass of
intelligence of particulai value to the agriculturist.

The London Com, Seed, Hop, Cattle, and other Markets of Monday are
tpecially reported in this Journal, which is despatched the same evening so
as to ensure delivery to country subscribers by the first post on Tuewiay
morning. Price yl. , or prepaid, isj. a year post free.

Published by W. PICKERING, 21, Arundel Street, Strand, W.C

Price i,d.

THE TELEGRAPHIC JOURNAL
ELECTRICAL REVIEW

For November i, 1878, contains :

—

I.—The Gas Companies.
2.—Wallace Farmer Machine and Lamp. (Illustrated.)

3 —RapieflTs Electric Lamp. (Illustrated.)
4.—Phonic Wheel of Paul le Cour.
5.—Cost of Electric Light.
6.—Progress of Electric Light.
7.—Notes.
8.—Reviews.

10.—Patents.
II.—Correspondence.
12.—General Science Columns.
13.—City Notes.

London: HAUGHTON & CO., 10, Paternoster Row.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occasiona llllustrations
Conducted by J. W. Douglas, R. McLachlan, F.R.S., E. C. Rye, F.Z.S ,

and H. T. Stainton, F.R.S.
This Magaiine, commenced in 1864, contains standard articles and note

on all subjects connected with Entomology, and especially on the Insects o£
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com-
mence with tne June number in each year.

Vols. I. to V. (strongly bound in cloth) may t>e obtained by purchasers of
the entire set to date, at the increased price of lor. each ; the succeeding
vols, may be had separately or together, at ts. each.

London: JOHN VAN VOORST, i. Paternoster Row.
N.B.—Commiinicarions, &c., should be sent to tiie Editors at the above

Address.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.

Calendar post free from

The Principal—BENJAMIN RALPH, LL.B. Dub.

" That excellent periotlical The Garden."—Professor Owen.

THE GARDEN: A Weekly Illustrated
Journal of Gardenbg in all its Branches. Founded and Conducted by
W. ROBINSON, F.L.S., Author of "Alpine Flowers for EngUsk
Gardens," &c.
A Coloured Plate is now issued with every number of Thf Garden.

" Mr. Robinson's valuable and elegant weekly."

—

Saturday Rei'ifu,;

Aug. loth, 1872.

The following are some of the subjects regularly treated of in its pages :—
The Flower Garden. 1 Hardy Flowers.
Landscape Gardening.

I
Town Gardens.

The Fruit Garden.
j

The Conser%'atory.
Garden Structures. I Public Gardens.
Room and Window Gardens. j The Greenhouse and Stove.
Notes and Questions. The Household.
Market Gardening. The Wild Garden.
Trees and Shrubs. I The Kitchen Garden.

Professor As.\ Gr.\y says : "It seems admirably adapted to the wants and
tastes of gentlemen who are interested in rural aiSfairs. By such we hear it

highly spoken of; and we think we do a favour to those of that class who
know it not as yet, by calling attention to it."

Price 6d. Weekly. Specimen Copy, Post-free, 6J</.

Terms of Subscription. —Sent direct from the Office in London, post free,
payable in advance—For One Year, 265. ; Half a Year, us. ; Quarter of a
Year, js. Address all letters concerning Subscriptions to—The Publisher of
The Garden, 37, Southampton Street, Covent Garden, London, W.C.

Now ready. Vol. I., Nos. IV. and V., Price us.

THE JOURNAL OF PHYSIOLOGY.
EDITED

(With the co-operation in England of Professors Gamgee, Rutherford,
and Sanderson; and in America of Professors H. P. Bowditch, H. N.

Martin, and H. C Wood) by
MICHAEL FOSTER, M.D., F.R.S.

Contents.
S. Ringer and W. Murrell.—^The Action of Arseaiate of Soda and
Arsenious Acid on Frogs.

S. Ringer and W Murrell.—(^nceming the Action of Aconitia on the
Nervous and Muscular System of Frogs.

S. RiNGKR and W. Murrell.—^The Action of Tartar Emetic, Hydrocyanic
Acid, and Veratria on the Animal Body.

E.MILY A. Nu.vN.—The Structural Changes in the Epidermis of the Frog;
brought about by Poisoning with Arsenic and with Antimony.

G. F. DowDBswELL.—On the Structural Changes which are produced in the
Liver under the Influence of the Salts of Vanadium.

W. H. Gaskell.—Further Researches on the Vasomotor Nerves o£
Ordinary Muscles.

G. L. Walton.—The Function of the Epiglottis in Deglutition aad
Phonation.

H. Sewall.—^The Development and Regeneration of the Gastric Glandulat
Epithelium during Foetal Life and after Birth.

W. Stirling and E. Skinner.—On the Epithelium of the Cornea.

J. N. Langley.—On the Physiology of the Salivary Secretion.
H. Newell Martin and W. D. Booker.—The Lifluence of StimulatioB
of the Midbrain upon the Respiratory Rhythm of the Mammal.

S. Ringer and W. Murrell.—<)n Pituri.

H. Kronecker and W. Stirung.—The Genesis of Tetanus.
H. Kronecker and W. Stirling.—On the so-called "Iiutial Con-

traction."

List of Titles of Books and Papers of Physological Interest, No. IIL
MACMILLAN & CO., London, Cambridge, and New York.

On the ist ot every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edited by John T. Carrington,
With the Assistance of

Frederick Bond, F.Z.S. I Frederick Smith, F.L.S.
Edward .\. Fitch. J. Jennkr Weir, F.L.S.
John A. Povvkr, M.D. | F. Buchanan White, M.D.

The Entomologist was founded for the piupose of diffusing information
with regard to the science generally, and especially respecting Insects in-
jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
for Figuring Varieties, Monthly Lists of Duplicates and Desiderata are
published.

Interestmg articles on all branches of the science are promised by leading
entomologists. Especial attention is given to the printing of the Woodcut
Illustrations, which are numerou?. There are occasionally Colourbd
Plates.

SIMPKIN, MARSHALL, and CO.. Stationers' Hall Court.

With 112 Engravings and 5 Maps of the Stars.

POPULAR ASTRONOMY.
BY

PROFESSOR S. NEWCOMB, LL.D.
8vo, cloth, price i8r.

" As affording a thoroughly reliable foundation for more advanced reading.
Prof. Newcomb's ' Popular Astronomy ' is deserving of strong recommend-
ation. ''

—

Nature.
" When we lake up a book written by one of the foremost astronomers,

mathematically and practically, of the day, we need not fear that, however
popular, it will be mexact in its language or evasive in its descriptions. Nor
are we disappointed in the bock before us. Throughout the whole of it we
are struck by the total absence of the defects so common in popular
writings. ... It IS unlike anything else of its kind, and will be of more use
in circulating a knowledge of astronomy than nine-tenths of the books
which have appeared on this subject of late years."

—

Saturday Review.

MACMILLA.N & CO., LONDON.
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MANUALS FOR STUDENTS.

FLOWER (W. H.)—AN INTRODUCTION
' ' TO THE OSTEOLOGY OF THE MAMMALIA. Being

the Substance of the Course of I-ectures delivered at the
Royal College of Surgeons of England in 1870. By W. H.
Flower, F.R.S., F.R.C.S., Hunterian Professor of Com-
parative Anatomy and Physiology. With numerous Illus-

trations. Second Edition enlarged. Crown 8vo. los. 6d.

FOSTER and BALFOUR—THE ELEMENTS
OF EMBRYOLOGY. By Michael Foster, M.D.,
F.R.S., and F. M. Balfour, M.A. Part I. Crown 8vo.
•js. 6d.

FOSTER and LANGLEY—A COURSE OF
ELEMENTARY PRACTICAL PHYSIOLOGY. By
Michael Foster, M.D., F.R.S., and J. N. Langley,
B.A. Third Edition. Crown 8vo. 6j.

HOOKER (Dr.)—THE STUDENT'S FLORA OF
THE BRITISH ISLANDS. By Sir J. D. Hooker,
K.C.S.I., C.B., P.R.S., M.D., D.C.L. Second Edition,
Revised. Globe 8vo. 10s. 6d.

_" Cannot fail to perfectly fulfil the purpose for which it

is intended."

—

Land and Water.
" Certainly the fullest and most accura'e manual of the

kind that has yet appeared."—/Iz// Mall Gazette.

HUXLEY and MARTIN—A COURSE OF
PRACTICAL INSTRUCTION IN ELEMENTARY
BIOLOGY. By Professor Huxley, F.R.S., assisted by
H. N. Martin, M.B., D.Sc. New Edition, revised.

Crown Svo. 6j.

" It is impossible for an intelligent youth, with this book
in his hand, placing him=elf before any one of the organisms
described, and carefully following the directions given, to
fail to verify each point to which his attention is directed."—Athenaum.

HUXLEY—PHYSIOGRAPHY. An Introduction
to the Study of Nature. By Professor Huxley, F.R.S.
"With numerous Illustrations, and Coloured Plates. New
Edition. Crown Svo. 7^. (>d.

OLIVER (Professor)—FIRST BOOK OF
INDIAN BOTANY. By Daniel Oliver, F.R.S.,
F.L.S., Keeper of the Herbarium and Library of the Royal
Gardens, Kew, and Professor of Botany in University

College, London. With numerous Illustrations. Extra
fcap. Svo. 6j. (>d.

"It contains a well-digested summary of all essential

knowledge pertaining to Indian Botany, wrought out in

accordance with the best principles of scientific arrange-
ment."

—

Allen^s Indian Mail.

PARKER and BETTANY—THE MOR-
PHOLOGY OF THE SKULL. By Professor Parker
and G. T. Bettany. Illustrated. Crown Svo, los. dd.

Other Volumes of these Manuals will follow.

MACMILLAN AND CO., LONDON.

THE TRANSIT OF MARS.
Map, crown Svo, qj.

SIX MONTHS in ASCENSION. An Un-
scientific Account of a Scientific Expedition. By Mrs. GILL. Pre-
faced by a Brief and Popular History of the Methods Empl lyed to
Discover the Sun's Distance from the Karth. By DAVID GILL.

A Scientific Expedition may be said to have two hist'iries. The cne treats
of the special objects of the Expedition, the ether of the personal adven-
tures of those concerned in it. It is only the furmer which finds permanent
record in the transactions of Scientific Societies ; the latter too often remains
unwritten.

This little work must be regarded as one side of the history of one step,

and derives its interest from its truthfulness as a record of an attempt to solve
a great problem, viz., the Distance of i/ie Earthfrom the Sun.

JOHN MURRAY, Albemarle Street.

HEER'S GEOLOGY OF SWITZERLAND.
In Two Volumes, Svo, with a Geologically Coloured Map, 19 full-page

Plates in Lithography and Chromoxylography, and about 372 Wood-
cuts in the Text, price i6j.

THE PRIMiEVALWORLD ofSWITZER-
LAND. By the Rev. Prof. OSWALD HEER, of the University o£
Zurich. Edited by James Hevwood, M.A., F.R.S.

" Switzerland forms a magnificent temple of nature, in which we may
follow in succession the past periods of the world's history."

—

Heer, vol. i.

page I.

London : LONGMANS & CO.

This day is published, super-royal Svo, js. 6d.

A MONOGRAPH of the SILURIAN FOS-
SILS of the GIRVAN DISTRICT in AYRSHIRE, with Special

Reference to those contained in the " Gray Collection."

Fasciculus I.—Rhizopoda, Actinozoa, Trilobita.

By H. ALLEYNE NICHOLSON, M.D., D.Sc, &c.. Professor of

Natural History in the L'niver.'^ity of St. Andrew's, and
ROBERT ETHERIDGE, Jun., F.G.S.

WM. BLACKWOOD & SONS, Edinburgh and London.

R. FRIEDLANDER & SOHN,
NATURAL HISTORY BOOKSELLERS,

Berlin (Germany), N.W., Carlstr. 11, will publish, beginning January i,

1879, every fortnight,

NATURE NOVITATES: NATURAL HISTORY NEWS.
Bibliographic List of the current Literature of all Nations on Natural

History and Exact Sciences.

Price 4s. per year (26 Nrs.) post free. Specimen Number gratis en
application.

FOWNES' CHEMISTRY BY WATTS.
Twelfth Edition.

PHYSICAL and INORGANIC CHEMIS-
TRY. 576 pp. Crown Svo. Zs. &/.

ORGANIC CHEMISTRY; or, The Che-
mistry o£ the Carbon-Compounds. 672 pp. Crown Svo. lOJ.

J. & A. CHURCHILL, New Burlington Street.

Price Sixpence.

IMPOSSIBILITIES MADE PROBABLE.
Consisting of Three Propositions :— i. Vitality makes Matter,

is Omnipotent. 3. A Persistent Life Natural to Man.

London: CHARLES WATTS, 84, Fleet Street, E.C.

2. S-.ul

Extra fcap. 8vo, 3s. 6d.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer o«

Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO ., London.

BRYCE-W^RIGHT'S CATALOGUE.
SPECIAL NOTICE.

In consequence of the increase of Matter and Illustrations

(now augmented to 35 Engravings) the publishing of this im-

portant risume is delayed for a few days. Subscribers may be

a sured, however, of their copies being forwarded at the earliest

moment and strictly /r^ rata. Price One Shilling.

BRYCE-WRIGHT,
90, GREAT RUSSELL STREET. LONDON, W.C.
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SUBSCRIPTIONS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as follows :

—

Yearly 28J.

Half-yearly . .

Quarterly . . .

To the Colonies, United
all places within the Postal U

Yearly . .

Half-yearly
Quarterly

7s. dd.

States, the Continent, and
nion :

—

. . . 3oir. td.

. . . 15J. 6d.

8s.

Office : 29, Bedford Street, Strand.

DIARY OF SOCIETIES.
London

FRIDAY, December 27.
QuKRKiT Microscopical Club, at 8.

SATURDAY, December 28.
RoVAL iNSTiTimox, at 3.—Juvemle Lecture: A Soap Bubble: Prof.
Dewar.

SUNDA Y, December 29.
Sunday Lecture Society, at j.—The Origin of Xerv-es : Andrew Wilson,
Ph.D.,F.R.P.S.E.

MONDAY, December 30.
London Institution, at 5.—The Phonograph, Taslmeter, and Carbon
Telephone : Prof. Barrett

TUESDAY, Dhcbmber 31.
Royal Institutiox, at 3.—Juvenile Lccttu-e; A Soap Bubble: Prof.
Dewar.

THURSDAY, January 2.

Royal Institution, at 3.—Juvenile Lecture; A Saap Bubble: Prof.
Dewar.

London Institution, at 7.—The English Stage : Prof. H. Mcrley.

FRIDAY, January 3.
" '

Society of Arts, at 7.—Juvenile Lectiu^e : W. R. S. Ralston.
Geologists' Association, at 8.

SATURDAY, January 4.

Royal Institution, at 3—Juvenile Lecture; A Soap Bubble: Prof.
Dewar.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.G.
By Special Appointment to His Majesty the King of Italy.

JAMES WOOLLEY, SONS, & CO.,
(>^, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstrition, Laboratory Instruction, &c

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted f<tr private study.

Price Lists on Application.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to loj., in good condition, ready for
printing. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.
FACSIMILE OF SIGNATURE for sj. An exact copy of any name

guaranteed. These signatures being engraved in bold relief, are useful for
Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.
Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportunity
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frank-
lin Nash, Artist and Engraver, 75, Fleet Street, London, E.C.

PROF. TYNDALL'S "LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, in
large Case, £,^ jos. Price List post free. Book, zr. 6d. post free.—
Stanley, Optician, Railway Approach, London Bridge, S. E.

EAGLE INSURANCE COMPANY,
79, P.ALL MALL.

For Lives only. Established 1807.
Net Premiums and Interest .~ ._ ... ... ... .^ ;f396,818
Accumulated Funds .„ ._ ... .„ ... ... ... ... ;£3,o83,28i
Also a Subscribed Capital of more than ... ... X 1.500,000

RepOTts, Prospectuses, and Forms may be had at the OflSce, or from aaif
of the Company s Agents, post free.

GEORGE HUMPHREYS, Actuary and Secretary.

LIGHTNING CONDUCTORS.
Expenence, accumulated since the lime of Ber.jaTr.:n Franklin, prcTet

conclusively that a Conductor made of Copper of adequate size is th« b^s*
of all appliances for the protection of every description of building fiom the
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Sh:pping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the pubUc

It is simple in its ^>plication, no msnlators beiiig required, and it costs
only one shilling per foot for the standard siie, which is safe in any storm
R. S. N£V^AI.Ii «k CO., 130, STRAND, W.C

36, WATERLOO ROAD, LIVERPOOL.
63, ANDERSTON QUAY, GLASGOW.MANUFACTORY—GATESHEAD-ON-TYNK

EUDOLPH KOEMG,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODLXE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. fp

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CBOUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and fnll Instructions by Post, 6 Stamps.

Mailed abroad free.

NOW READY,SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE +». 7<i POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.

Demy 8vo, 480 pp., Illiistrated with 1,600 Woodcuts.

Most Complete and Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON. W.C

JOHN NORMAN,
M.\XUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS
TABLES. LAMPS,

And all Glass Appliances for Microscopes^

HAS OPENED NEW AND EXTEN.'i^IVE PREMISES AT
123, Oueen Victoria Street, E.C.

Lists post free on application.
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EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

-x BEDFORD COURT. COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrical Apparatus of all descriptions for Lecture Purposes
Loaned out.

APPARATUS FOR CLASS DEMON-
STRATION and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENTofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE. &c.. for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20s.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

NrM Lllustrated Catalogue ofdo pages post free 6 stamps.
Orders over £,q. carriage paid to any part of the United Kingdom.

e. C. TI8LEY* Co.
OPTICIANS. '

17 2, BROMPTON ROAD, S.W.
(Close to South Kensinj^on Museum).

THE PHONEIDOSCOPE.
An Instrument for Observing the CoIour-Figures_ of Liqmd Films under tha

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive

Pamphlet, &c., in Card'ioard Box, lot. ixi.

MANUFACTURED AND SOLD WHOLMALK AND RKTAIL BY
S. C. TISLEV & CO.. 172, BROMPTON ROAD, LONDON, S.W.

TELEPHONIC ELECTRICITY. All Materials supplied for expert-

mental purposes

Price Lists of Electrical and Acjustic Apparatus, with Dremnngs and
Description of the Harmenegra^, Post Free, ad.

THE MINIATURE MTHROSCOPE LAMP
PRICE ris.

(REGISTERED)
PORTABLE TIN CASE FOR DITTO, 2S. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, ST. BRIDE ST. {late 2, Foster Lane), LONDON:

W. LADD & CO.,
Scientific Instrument Manufacturers

{By Appointtnent to the Royal Institution of Great Britain),

II & 12. BEAK STREET. REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, wath 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catah^ie, Sixpence.

FRY'S
GOLD MEDAL,

PARIS EXHIBITION.

COCOA In Packets and Tins." Pure
Cocoa only, with the super-

fluous oil extracted.

EXTRACT
" If properly prepared, there is no nicer

or more wholesome preparation of
cocoa."

—

Food, ft^ater, and Air,
edited by Dr. Hassall.

J. S. FRY & SONS, Bristol and London.

Lately published, in Svo, price 31. 6-/.

The PHOTO-CHEMISTRY of the RE-
TINA.. and VISUAL PURPLE. Translated fr.:.m the German of
Dr. KUHNE, and Edited, with Notes, by MICHAEL FOSTER,
M.D., F.R.S.

A TEXT-BOOK of PHYSIOLOGY. By
MICHAEL FOSTER, M.D. F.R.S. New Edition, Enlarged, with
additional Plates. Svo. 21s.

The ELEMENTS of EMBRYOLOGY. By
MICHAEL FOSTER. M.D., F.R.S., and F. M. BALFOUR, M.A.
Part I. Crown Svo. js. 6d.

PRACTICAL PHYSIOLOGY : an ELE-
MENTARV COURSE of. By Dr. M. FOSTER, assisted by J.
LANGLEY. Third Edition. Crown Svo. 6s.

PHYSIOGRAPHY : an Introduction to the
Study of Nature. By Professor HUXLEY, F.R.S. With Coloured
Plates and Woodcuts. Crown Svo. 7s. td. [Ninth Thcusand.

ELEMENTARY BIOLOGY : a Course of
Practical Instruction in. By Prof. HUXLEY and H. N. MARTIN.
Third Edition. Crown Svo. 6s.

The MORPHOLOGY of the SKULL. By
W. K. PARKER, F.R.S., Hunterian Professor, Royal College of
Surgeons, and G. T. BETTANY, B.Sc, Lecturer en Botany in Guy'«
Hospital Medical School. Illustrated. Crown Svo. 10^. 61.

The OSTEOLOGY of the MAMMALIA : a
Series of Lectures. By Prof. W. H. FLOWER, F.R.S., F.R.CS.
With numerous Illustrations. New Edition, Enlarged. Crown Svo.'

10^. 6d.

MACMILLAN & CO., London.

A

IN PREPARATION,

A TEXT-BOOK,
SYSTEMATIC AND PRACTICAL,

OF THS

PHYSIOLOGICAL CHEMISTRY
OF

THE ANIMAL BODY,
INCLUDING THE CHANGES WHICH THE TISSUES ANP

FLUIDS UNDERGO IN DISEASE.
By ARTHUR GAMGEE, M.D., F.R.S.,

Brackenbury Professor of Physiology in Owens College, Manchester, and
Examiner in Physiology in the University of Edinburgh.

The author seeks to fill up an important gap at present existing in English
medical and scientific literature, by preparing a complete account of the
chemical processes of the organism, and of the methods of studying them.
The work will primarily be a didactic and systematic treatise in which tha

facts of physiological chemistry will be arranged according to their relation

to the great functions of the economy rather than according to any strictt

chemical order. It will contain elaborate descriptions of methods of researd
and directions for the performance of analyses, which will in part be intra

duced into the sj-stematic portion of the te.xt, and in part be added as appen
dices to each section. These appendices will be so detailed and compIeO
as to render superfluous a separate laboratory treatise en Chemica
Physiological Analysis.

It is the object of the author to prepare a work which will not on
be useful to specialists in physiology, but ti physicians, by whosi

researches many of the most important facts in the chemical history of th

body have been discovered in the past, as they doubtless will be in

future.

MACMILLAN & CO., London.

HOLLOWAYS PlUS^
THIS

MEDICINE

Is a Certain Cure for all Disorders of the LIVEE, STOMACl

AND BOWELS. A Great PUEIFIER of the BLOOD;

Powerful Invigorator of the System, in cases of WEAKNESS
AND DEBILITT, and is unequalled in Female Complaint*-
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THE TELEPHONE COMPANY, LIMITED^
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business PtupDses, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Privat«
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the
Company's Patents.

Application for Price Lists or further information to be made to the Manager.

NOW READY, VOL. II., in 8vo, price i8j.

A TREATISE ON CHEIVIISTRY.
By Professors ROSCOE and SCHORLEMMER,

Of the Owens CoUege, Manchester.

With numerous Illustrations.

Vol. II. Metals, Part I. 8vo. \%s. (Vol. I. The Non-Metallic Elements. 21J.)

MACMILLAN & CO., LONDON.

JUST PUBLISHED.

GEGENBAUR'S COMPARATIVE ANATOMY.
A Translation by F. JEFFREY BELL, B.A.

REVISED WITH PREFACE BY PROF. E. RAY LANKESTER, F.R.S.

With numerous Illustrations. Medium 8vo. 21J.

MACMILLAN & CO., LONDON.

TUST PUBLISHED.

COAL, ITS HISTORY AND ITS USES.
By Professors GREEN, IkHALL, THORPE, RtJCKERj^and MARSHALL,

Of the Yorkshire College, Leeds.

With numerous Illustrations. 8vo. I2J. &/.

MACMILLAN & CO., LONDON.

Lately published, 8vo, price y. 6</.

ON THE PHOTO-CHEMISTRY OF THE RETINA
and on

VISUAL PURPLE.
TRANSLATED FROM THE GERMAN OF

DR. W. KUHNE,
Prefesser ef Physiology in the University of Heidelberg.

EDITED, WITH NOTES, BY

MICHAEL FOSTER, M.D., F.R.S.,

Felloui and Prelector, Trinity College, Cambridge.

, J- MACMILLAN & CO., LONDON.
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f^ESSRS. MACMILLAN AND GO.'S PUBLICATIONS.
With One Hundred Illustrations.

WATERTON'S WANDERINGS in SOUTH AMERICA.
21s- New Edition, edited, with Bioafraphical Introduction and Explana-

tory Index, by the Rev. J. G. Wood. Medium 8vo, cloth elegant.

[ This day,

THE REALISTIC ASSUMPTION OF MODERN
14s. SCIENCE EXAMINED. By the late Prof. Herbert. 8vo.

{This day.

SPORT and WORK on the NEPAUL FRONTIER;
14s. or, Twelve Years' Sporting Reminiscences of an Indigo Planter. By

"Maori. With Illustrations." 8vo, cloth extra.

" By far the best book of its kind we have ever read. . . . He is

always bright and interesting, and at times graphically descriptive,

the chapters devoted to tiger-shooting being notably so. His remarks
are pointed and sound, and it would be well for our rule in India if

they were carefully attended to."

—

Examiner.

MAROCCO and the GREAT ATLAS : Journal of a Tour
21s. in. By Sir J. D. Hooker, K.C.S.I., C.B., F.R.S., and John

Ball, F.R.S. With Appendices, including a Sketch of the Geology
of Marocco, by G. Maw, F.L.S,, F.G.S. With Map and Illustra-

tions. 8vo, cloth extra. {Just ready,

PARADOXICAL PHILOSOPHY.
7s. 6d. A SEQUEL TO "THE UNSEEN UNIVERSE. Crown 8vo.

GRANDMOTHER DEAR. By Mrs. Molesworth (Ennis
4s. 6d. Graham), Author of "The Cuckoo Clock," "Carrots," &c. With

Illustrations by Walter Crane. Extra fcap. 8vo.

" It is quite certain that any children who are fortunate enough to

receive it as a present will spend a happy day in reading it."

—

Satur-
day Review.

MEMOIR of the REV. FRANCIS HODGSON, B.D.,
18s. Scholar, Poet, and Divine. Containing numerous Letters from Lord

Byron and others. By his Son, the Rev. J. T. Hodgson, M.A.
With Portrait engraved by Jeens. 2 vols., crown 8vo.

" A book that has added so much of a healthy nature to our
knowledge of Byron, and which contains so rich a store of delightful

correspondence."

—

Athencetim.

SAMUEL CLARK'S MEMORIALS from JOURNALS
7s. 6d. and LETTERS. Edited, with Introduction, by his Wife. Steel

Portrait. Crown 8vo. L/'wj' ready.

MISCELLANIES, POLITICAL and LITERARY.
10s. 6d. By M. E. Grant Duff, M.P, 8vo. [Immediately.

DANTE : An ESSAY. By the Very Rev. "R. W. Church, Dean
6s. of St. Paul's; with a Translation of the "De Monarchia" by F. C.

Church. Crown 8vo. {Just ready.

THE RECORDER of BIRMINGHAM.
16s. A MEMOIR of MATTHEW DAVENPORT HILL; with Selec-

tions from his Correspondence. By his Daughters Rosamond and
Florence Davenport-Hill. With Portrait engraved by Jeens.

8vo.

MR. ^A^ILLIAM BLACK'S "MACLEOD of DARE."
31s. 6d. Illustrated by Twelve Eminent Artists. 3 vols., crown 8vo.

" The best book that Mr. Black has written, the best novel that

has been published in England for some years."

—

Academy,

LAMB'S TALES from SHAKESPEARE.
4s. 6d. Edited, with Introduction, by the Rev. Alfred Ainger, M.A.

With a Vignette by Du Maurier. i8mo, cloth extra.

\^New Volume of Golden Treasury Series,

Price One Shilling monthly.

MACMILLAN'S MAGAZINE.
No. 231. For JANUARY, 1879.

Contents :

—

1. "HAWORTH'S." By Frances
Hodgson Burnett, Author of
" That Lass o' Lowrie's." Chaps
16—22.

2. IL TEATRO ITALIAN© CON-
TEMPORANEO, 1800—1876. By
Catherine Mary Phillimore.

3. TRAFALGAR: a Palinode. By
F. T. Palgrave.

4. METHODS OF SICK RELIEF.
5. AMERICA REDIVIVA. By John

W Cross
6. LIFE IN LOVING. From Catul-

lus. By H. F. Bramwell.
7.I.TWO AFGHAN REFUGEES. By

H. Sutherland Edwards.
8. A DOUBTING HEART. By Miss

Keary. Chaps. 17, 18.

9. COVENT GARDEN THEATRE
AND THE ROYAL ITALIAN
OPERA.

10. THE HISTORICAL ASPECT OF.
THE UNITED STATES. B5
the Dean of Westminster.

By CHARLES KINGSLEY.
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MICROSCOPIC OBJECTS
Of inperlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize J\ledal azvarded for Excellence, Variety, &-r.

EDMUND WHEELER, 48N, Tollineton Road. HoUoway, London, N.

PRELIMINARY SCIENTIFIC EXAMINATION.
UNIVERSITY OF LONDON.

A Class in all the subjects for this Examination is held at St. Bartholo-
mew's Hospital and College from January to July, commencing en
January 20.

The Class is open to others than Students of the Hospital. Fee for the
entire Course (.ncluding pracirical instruction and materials)—To Students
of the Hospital, £S Ss. ; to others, ^^lo 10s.

For particulars, application may be made personally or by letter to the
Warden of the College, St Bartholomew's Hospital, E C.

UNIVERSITY OF LONDONr"
1ST M.B. AND PRELIMINARY SCIENTIFIC EXAMINATIONS.

Classes in all the subjects required are now being formed at St. Thomas's
Hospital Medical School, which are not confined to Students of the
Hospital.

For particulars apply to Dr. Gillespie, Secretary, at the Hospital.

MATRICULATION.—LONDON
UNIVERSITY.

Six months' Course. Fee, ;{Jio loj.

1ST BACHELOR OF SCIENCE and PRELIMINARY SCIENTIFIC
M.B. Six months' Course. Fee, ;{^io 10s.

The above Classes will commence at the Royal Polytechnic, Regent
Street, in January next, under the direction of Edward B. Aveling. D. Sc,
F.L.S. All work practical.

UNIVERSITY COLLEGE, LONDON.
FACULTY OF MEDICINE.—The Classes will re-commence on

Monday, January 6.

FACULTIES OF ARTS AND LAWS (including the Department of
the Fine Art?) AND OF SCIENCE.—The Second Term will commence
on Tuesday, January 7.

SCHOOL FOR BOYS between the ages of Seven and Sixteen.—The
L.ent Term will begin on Tuesday, January 14.

Prospectuses may be obtained from the Office of the College.
TALFOURD ELY. M.A.. Seo-cfnry.

ON SALE.—A Rare Opportunity.—Lot i.

The Works of the Palaeontographical Society complete from 1847; excel-

lent condition ; 13 vols., half-bound cloth and kid. What offers? Lot 2.

A good Collection of Limestone Fossils collected in Westmoreland.

—

Apply T. R. Clapham, Clapham, Lancaster.

TELESCOPE for SALE.—A Fine Instru-
raent, $1 Objective, on Parallactic Stand of great strength and firmness.

Screw motions; several powers; in perfect condition. Price £2$.
Shows companion to Rigel, &c.—Address Polaris, Office of Nature,
Bedford Street, Covent Garden, London.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,

i January 5.

—

Benjamin W. Richardson, Esq., M.D., LL.D., F.R.S.,
on "Anaesthetic Sleep, and the Temporary Abolition of Pain."
Members' Annual Subscription, ;Ci. Payment at the Door—One Penny,
Sixpence, and (reserved seats) One Shilling.

VACUUM TUBES showing Focus of Blue
Rays, highly exhausted showing Green Light only. Electrical Radio-
meters, 7^. 6d. to 15^.—J. WooDLEY, 31, Mcorfields, Liverpool.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental

libraries (Astronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrCbner & Co., 57 and 59,

LudfateHill, London.
jySTI^N WINSOR, Librarian.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-

men and Ladies preparing for the various Examining Boards. Fees

moderate.—Apply to Prof. Gardner, at Bemers College, 44, Bemers
Street. W

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, uader the

direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-

versity Matriculation, 1st and 2nd B.Sc, Preliminary Scientific M.B.,

Botany, Physiolog>', Chemistry. All the work practical.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number of Pupils.

UVIN6 SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET BIRMINGHAM.
RAPHIDIOPHRYS PALLIDA,

The Freshwater Rhixopoda of F. Schulze figured in Archiv fur
mikroskoji. Anatomie, vol. x. Plate xxvi. fig. i.

An interesting marine organism which Prof. E. Ray Lankester has recog-
nised as an embryo of the Polyzoa, Alcyonidiujn.
Also t Icscules, some fine Mclicerta ringcus, and Volvox globator, &c.

Price List of Specimens on Application, with Stamped Addressed Envelope.
Weekly Announcements will be made in this place of Organisms ready

for sale.

WANTED, for EDUCATIONAL PUR-
POSES. Maps, Diagrams, Geographical, Zo:-lcgical, Botanical, Che-
mical, Geometrical, Physiological, &c., &c. ; also. Human Skeleton.

—

Apply, stating terms, to B., care of Mrs. House, Village, Old Charlton,
Kent.

OWENS COLLEGE, MANCHESTER.
The LENT TERM begins on TUESDAY, January 7. New Students

will be admitted on Mor.day, the 6th, from 10.30 to 4. Candidates muit
not be under fourteen years of age, and those under sixteen will be required
to present themselves on Tuesday, the 7th, at 10.30A.M., for examination
in English, Arithmetic, and the elements of Latin.
The courses of study are adapted to the requirements of candidates for

the Arts and Science Degrees of the University of London. The Junior
Classical Classes will commence after Christmas to read the books set for
matriculation in June, iSyg.

J. HOLME NICHOLSON, Registrar.

JUNIOR NATURAL SCIENCE MAS-
TERSHIP.—An Honour Man in the last Cambridge Natural Science
Tripos wishe t a obtain a Junior Natural Science Mastership after the
Vacation. Special Subjects- Geology, Chemistry, and Elementary
Physics. Fond of Teaching.—Apply to " Natural Science," care of
the Publisher of N.^ture, Bedford Street, Strand, W.C.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.
(^lendar post free from

The Principal—BENJAMIN RALPH, LL.B. Dub.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, y. 6d. per ounce ; Squares,
2f. gd. ; post free 2d. extra ; Ground-edged Slips, 5*. per gross ; als*

j

other Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, 151, High Street, Stoke Newington. N.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form,

'

from IS. 6d. New cheap Electric Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire

and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Teachers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON, Manufacturing Elec-

tricians, 4, Little Britain, E.C.

"HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after

this date all Thermometers verified at the Kew Observatory will be marked,
free of expense, with their monogram, "ICO.," interlaced, and a register

number, in addition to the maker's number.
The Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Observatory, December 13, 1878.

Scale of Charges for Ver.fication, &c., post free on application.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he

cannot receive any more orders for " extra selected " specimens at present.

Orders for loj. Collections of 100 " good " specimens can be executed

without delay.
" NOTES ON THE GEOLOGY OF SHEPPEY " post free on appL-

EOZdON CANADENSE.
JAMES R. GREGORY has just received a large number of very fine

Specimens of the above, at all prices ; also Sections of the same, cut for

the microscope. Price of Specimens polished, 5^., lar., and upwards.

Microscopic Sections, post free, 2S. 2d. each, of

JAMES R. GREGORY,
GEOLOGICAL MUSEUM,

88, CHARLOTTE STREET, FITZROY SQUARE,
LONDON.
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SCIENTIFIC CHRISTMAS PRESENTS.
Collections of FOSSILS, ROCKS, or MIX ERALS, arranged in Walnut
stained and polished Cabinets with Lock and Key. Size of Specimens,

2 square inches. 100 Selected, zof. 200 Selected, 40X.

Cntaiogiie free.
%• No charge for p.-icking. Carriage free to all parts of Great Britain.

"'THE POPULAR SCIENTIFIC POCKET CABINET SERIES,"
(Second Edition.)

Gems, Minerals, Metals, Fossils, Rocks, Shells, &c., &c. 25 Specimens
in Cabinet, is. lod. carnage paid.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET, LONDON, E.C.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, bv Sir Charles Lyell, prise 9^., he says

:

—"As it is impossible to enable the reader to recognise roclcs and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied oa the following
terms, in plain Mahogany Cabinets :—

100 Specimens, in Cabinet, with 3 Trays .^ .^ ,^ £9 9 o
200 Specimens, in Cabinet, with 5 Trays ..550
300 Specimens, in Cabinet, with 9 Drawers 10 10 o
400 Specimens, in Cabinet, with 13 Drawers 21 o o

More extensive Collections at 30 to 5,000 Guineas each.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to las., in gDod condition, ready for

printing. Small, medium size, and large engra%-ings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application. '

FACSIMILE OF SIGNATURE for 3^. An exact copy of any name
guaranteed. These signatures being engraved in bold relief, are useful for

Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

FLEET STREET, LONDON, E.C.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportunity
is offered of acqulrmg the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frank-
u.v Nash, Artist and Engraver, 75, Fleet Street, London, ELC.

THE "HANSA,"
Published »nce 1864, in Hamburgj is the only independent professional
paper in Germany, dedicated exclusively to Maritime Objects. Essays,
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
lopment of Maririme Affairs in every respect. Every second Sunday one
Number in 4to at least ; frequent supplements and drawings. Subscription
at any time ; preceding numbers of the year furnished subsequently. Price
izt. for twelve months. Advertisements ^d. a line, widely spread by this

pt^er; considerable abatement for 3, €, 12 months' insertion. Business
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwell, aS. Edited bj
W. V. Freeden", M.R., Hamburg, Alexander Street, 8.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occaslona illlustrationi

Conducted by J. W. Douglas, R. McLachlan, F.R.S., E. C. Ryk,F.Z.S.,
and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and note
en all subjects connected with Entomology, and especially on the Insects o£
the British Isles.

Subscription—Six Shillings per Volume, post free. The Tohimes com-
mence with tne June number in each year.

Vols. I. toV. (strongly bound in cioth) may be obtained by purchasers of
Che entire set to date, at the increased price of tos. each ; the succeeding
Tols. may be had separately or together, at 7J. each.

Londoij: JOHN VAN VOORST, i. Paternoster Row.
N.B.—Communications, &c., should be sent to the Editors at the abore

ddreis,

THE BEST FARMERS' NEWSPAPER.
THE CHAMBER OF

AGRICULTURE JOURNAL
AND FARMERS' CHRONICLE,

Edited by John Algernon Ci.arke, Secretary to the Central Chamber
of Agriculture,

DevotM special attention to the discussions and proceedings of the Chamben
of Agriculture of Great Britain (which now number upwards of 18,000
members), besides giving original papers on practical farming, and a mass of
intelligence of particulai value to the agriculturist.
The London Com, Seed, Hop, Cattle, and other Markets of Monday ar€

specially reported in this Journal, which is despatched the same evening so
as to ensure delivery to country subscribers by the first post on Tuesday
aioming. Price yi., or prepaid, 13J. a year post free.

Published by W. PICKERING, 21, Arundel Street, Strand, W.C

MIND,
A QUARTERLY REVIEW OF PSYCHOLOGY AND PHILOSOPHY.

No. 13, JANUARY, 1S79, Price y.

Annual Subscription, izs.. Post Freb;

I.—Are we Automata? By Wm. James, of Har\-ard.
II.—On Discord. By Edmund Gumey.

III.—The Difficulties of Material Logic. By J. Venn.
IV.—Marcus Aurelius and the Stoic Philosophy. By Frederick Pollock.
V.—Pessimism. By O. Plumacher.

VI.—Philosophy in the United States. By G. Staaley Hall.
Notes and Discussions, Critical Notices, &c., by H. Sidgwick, Prof.

E. Caird, A. J. Balfour, M.P., J. N. Keynes, Carveth Read, the
Editor, &c.

WILLIAMS & NORG-ATE, 14, Henrietta Street, Covent Garden. Loodon;
and 20, South Frederick Street, Eldinbiugh.

Price ^d., monthly.

THE JOURNAL OF EDUCATION and
SCHOLASTIC REGISTER for the present month contains a full

Report of the CONFERENCE OF HE.AD MASTERS lately held
at Harrow.

Among the Articles are :
—"The Relations between the Public Schools

and the Universities," by Oscar Browning ;
" Compulsory Greek at Cam-

bridge," by C. Colbeck ; "The Deficiencies of Middle-Class Education,"
" A French Critic on M. Taine," " From the Venetian Epigrams," &c.,&c.
A special feature of this number is the first series of " Scholastic Puzzles,"

in connection with which Prizes to the extent of £16 are offered.

London: W. STEWART & CO., Holbom Viaduct Steps, E.C.

Price ^d.

THE TELEGRAPHIC JOURNAL
ELECTRICAL REVIEW

For November i, 1S73, contains :

—

I.—^The Gas Companies.
2.—Wallace Farmer Machine and Lamp. (Illustrated.)

3 —Rapieff's Electric Lamp. (Illustrated.) ^
4.—Phonic Wheel of Paul le Cour.
5.—Cost of Electric Light.
6.—Progress of Electric Light.
7.—Notes.
8.—Reviews.

10.—Patents. '

1 1 .—Correspondence.
12.—General Science Columns.
13.—City Notes.

London: HAUGHTON & CO., 10, Paternoster Row.

"That excellent periodical The Garden."—Professor Owen.

THE GARDEN: A ^^^eekly Illustrated
Journal of Gardening in all its Branches. Founded and Conducted by
W. ROBINSON, F.L.S., Author of "Alpine Flowers for EngUsh
Gardens," &c.
A Coloured Plate is now issued with every number of The Garden.

" Mr. Robinson's valuable and elegant weekly."

—

Saturday Review,
Aug. loth, 1872.

The following are some of the subjects regularly treated of in its pages :—
The Flower Garden.
Landscape Gardening.
The Fruit Garden.
Garden Structures.

Room and Window Gardens.
Notes and Questions.
Market Gardening.
Trees and Shrubs.

Hardy Flowers.
Town Gardens.
The Conseriatory.
PubLc Gardens.
The Greenhouse and Stove.
The Household.
The Wild Garden.
The Kitchen Garden.

Professor As.\ Gray says : " It seems admirably adapted to the wants and
tastes of gentlemen who are interested in rural affairs. By such we hear it

highly spoken of; and we think we do a favoiu to those of that class who
know it not as yet, by calling attention to it."

Price td. Weekly. Specimen Copy, Post-free, f>\d.

Terms of Subscription. —Sent direct from the Office in London, post firee,

payable in advance—For One Year, 26J. ; Half a Year, 14j. ; Quarter of a
Year, 71. Address all letters concerning Subscriptions to—The Publisher of
The Garden, 37, Southampton Street, Covent Garden, London, W.C.

On the ist oi every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edited by John T. Carrington,
With the Assistance of

Frkdkrxck Bond, F.Z.S. I Frederick Smith, F.L.S.
Edward A Fitch. J. Jbnnkr Weir, F.L.S.

John A Power, M.D. I F. Buchanan White, M.D.
The Entomelogiit was founded for the purpose of diffusing informatioa

with regard to the science generally, and especially respecting Insects in-

jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
for Figuring Varieties. Monthly Lists of Duplicates and DesideraU are
published.

Interesting articles on all branches of the science are promised by leading
entomologists. Especial attention is given to the printing of the Woodcut
Illustrations, which are numerou?. There are occasionally Colourko
Plates.

SIMPKIN, MARSH.ALL, and CO., Sutiocers' HaU Court.
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NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farra-bailiffs, and others

interested in the management of landed property throughout Scot.aad and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.

The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British

and Irish Markets of the week, besides telegraphic reports of those held o»
the day of pubUcation.
The Veterinary Department is edited by one of the leading Veterinarian!

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Societj

of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,
and all the principal Agricultural Associations throughout Great Britain

and Ireland.
For Advertisers addressing themselves to Farmers a better medium doei

cot exist.

Price 3</. By post, -^d. Annual Subscription, payable in advance, 14*.

Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843.

THE BREWERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interest,
Licensing, Legal, and Parliamentary Matters.

Review of the Malt and Hop Trades ; and Wine and Spirit Trade
Record.

The Organ of the Country Brewers.
"The Brewers' Guardian " is published en the evenings of every alternate

Tuesday, and is the only journal officially connected with brewing interests.

Subscription, i&y. 6</. per annum, post free, dating from any quarter-day.
Single Copies, xs. each. Registered for transmission abroad.

Offices— 5, Bond Court, Walbrook, London E.C.

Now ready. Vol. I., Nos. IV. and V., Price 145.

THE JOURNAL OF PHYSIOLOGY.
EDITED

0^'ith the co-operation in England of Professors Gamgee, Rutherford.
and Sanderson; and in America of Professors H. P. Bowditch, H. N.

Martin, and H. C. Wood) by
MICHAEL FOSTER, M.D.. F.R.S.

Contents.
S. Ringer and W. Murrelu—The Action of Arseniate of Soda and

Arsenious Acid on Frogs.
S. Ringer and W Murrell.—Concerning the Action of Aconitia on the
Nervous and Muscular System of Frogs.

S. Ringer and W. Murrell.—The Action of Tartar Emetic, Hydrocyanic
Acid, and Veratria on the Animal Body.

E.MiLY A. NUNN.—The Structural Changes in the Epidermis of the Frog,
brought about by Poisoning with Arsenic and with Antimony.

G. F. DowDESWELL.—On the Structural Changes which are produced in the
Liver under the Influence of the Salts of Vanadium.

W. H. Gaskell.—Further Researches on the Vasomotor Nerves of
Ordinary Muscles.

G. L. Walton.—The Function of the Epiglottis in Deglutition and
Phonation.

H. Sewall.—The Development and Regeneration of the Gastric Glandulat
Epithelium during Foetal Life and after Birth.

W. Stirling and E. Skinner.—On the Epithelium of the Cornea.

J. N. Langley.—On the Physiology of the Salivary Secretion.

H. Newell Martin and W. D. Booker.—The Influence of Stimulation
cf the Midbrain upon the Respiratory Rhythm of the Mammal.

S. Ringer and W. Murrell.—On Pituri.

H. Kronecker and W. Stirling.—The Genesis of Tatanus.
H. Kronecker and W. Stirling.—On the so-called "Initial Con-

traction."

List of Titles of Books and Papers of Physiological Interest, No. IIL

MACMILLAN & CO., London, Cambridge, and New York.

R. FRIEDLANDER & SOHN,
NATURAL HISTORY BOOKSELLERS,

Berlin (Germany), N.W., Carlstr. 11, will publish, beginning Januarj' 1,

1879, every fortnight,

NATURE NOVITATES: NATURAL HISTORY NEWS.
Bibliographic List of the current Literature of all Nations on Natural

History and Exact Sciences.
Price \s. per year (26 Nrs.) post free. Specimen Number gratis on

application.

FOWNES' CHEMISTRY BY WATTS.
Twelfth Edition.

PHYSICAL and INORGANIC CHEMIS-
TRY. 576 pp. Crown 8vo. Zs. 6d.

ORGANIC CHEMISTRY; or, The Che-
mistry of the Carbon-Compounds. 672 pp. Crown 8vo. lor.

J. & A. CHURCHILL. New Burlington Street.

BY LIONEL S. BEALE.
Professor of Medicine in King's College, and Physician to the Hcspital.

The MICROSCOPE in MEDICINE. Fourth Edition. 21s.
\_Noxu ready.

On LIFE and on VITAL ACTION in HEALTH and
DISEASE. 5J. IReady.

BIOPLASM. An Introduction to Physiology and Medicine.
6j. f>d.

DISEASE GERMS, and on the TREATMENT of the
FEVERISH STATE. 12^. (>d.

KIDNEY DISEASES, URINARY DEPOSITS, and CAL-
CULOUS DISORDERS. Third Edition. 25J.

LIFE THEORIES and RELIGIOUS THOUGHT. 5^. U.
PROTOPLASM. Third Edition, very much enlarged. \os. 6d.

London : J. & A. CHURCHILL.

BRYCE-\A/'RIGHT'S CATALOGUE.
In apologising for the delay, the readers of Nature are

informed that this resume will be absolutely ready for distri-

bution on the loth of January, Price One Shilling.

BRYCE-WRIGHT,

90, GREAT RUSSELL STREET, LONDON, W.C.

With 112 Engravings and 5 Maps of the Stars.

POPULAR ASTRONOMY.
BY

PROFESSOR S. NEWCOMB, LL.D.
8vo, cloth, price iZs.

" As affording a thoroughly reliable foundation for more advanced reading.
Prof. Newcomb's ' Popular Astronomy' is deserving of strong recommend-
ation. "

—

Nature.
" When we lake up a book written by one of the foremost astronomers,

mathematically and practically, of the day, we need not fear that, however
popular, it will be inexact in its language or evasive in its descriptions. Nor
are we disappointed in the bock before us. Throughout the whole of it we
are struck by the total absence of the defects so common in popular
writings. ... It is unlike anything else of its kind, and will be of more use
in circulating a knowledge of astronomy than nine-tenths of the books
which have appeared on this subject of late years."

—

Saturday Keview.

MACMILLAN & CO., LONDON.

JUST PUBLISHED.

SPORT AND WORK ON THE NEPAUL FRONTIER;]
OR, TWELVE YEARS' SPORTING REMINISCENCES OF AN INDIGO PLANTER.

By "MAORI."
With Illustrations. 8vo. Price 14s.

MACMILLAN & CO., LONDON.

SEQUEL TO "THE UNSEEN UNIVERSE."

PARADOXICAL PHILOSOPHY
Crown Svo. "js. 6d.

MACMILLAN & CO., LONDON.
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SUBSCRIPTIONS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as follows :

—

Yearly 28J.

Half-yearly
Quarterly .

To the Colonies, United States, the Continent, and
all places within the Postal Union

Yearly
Half-yearly ....
Quarterly

301.

1 5J.

8j.

6d.

6d.

Office : 29, Bedford Street, Strand.

DIARY OF SOCIETIES.
London

THURSDAY, January 3.

ROYAt iNSTrruTlox, at 3.—Juvenile Lecture; A Soap Bubble: Prof.
Dewar.

London IxsTrrirrioN, at 7.—The English Stage : Prof. H. Morley.

FRIDAY, January 3.

Society of Arts, at 7.—Juvenile Liecture : W. R. S. Ralston.
GeoijOGists* Association, at 8.—On the British Eocenes and their Dis-

position : J. S. Gardner, F.G.S.

SATURDAY, January 4-

Royal Institution, at 3.—Juvenile Lecture ; A Soap Bubble : Prof.
Dewar.

SUNDAY, January 3.

Sunday Lecture Society, at 4.—On Ansesthetic Sleep, and the Tempo-
rar>- Abolition of Pain : Dr. B. W. Richardson, F.R.S.

MOWAY, January 6.

London Institution, at 5.—Organisation and Moral Feeling: Prof.
Maudsley.

Medical Society, at 8.—First Lettsomian Lectore : Dr. Thorowgood.
Institute of Actuaries, at 7.—The Rates of Mortality in New South
Wales, with a Note on the Formation of Commutation Tables: Prof.
Pell.

Victoria Institute, at 8.—The Glacial Epoch : J. C. SouthalL

TUESDAY, January 7.

Anthropological Institute, at 8.—Revised Xomenclature of the Inter-
Oceanic Races of Men: S. J. Whitmee.—Ethnological Xoteson K<xtapa,
Motu, and Neighbouring Tribes of New Guinea : \V. G. Lawes.

Royal Institution, at 3.—Juvenile Lecture; A Soap Bubble: Prof.
Dewar.

WEDNESDAY, January 8.

Geological Society, at 8.

Royal Society of Literature, at 8.—On Rubens and the Antwerp Art
Congress : Mr. Carmichael.—On an L'nrecorded Event in the Life of Sir

Thomas More: Mr. Brabrook, F.S.A.
Royal Microscopical Society, at 8.—Observations on Dactylocalyx
Pumiceus, w.th a Oescription of a New Variety, D. stutchbur^i : W. J.
Sollas, M.A.—Note on a Revolver Immersion Prism for Sub-stage Illu-

mination : Dr. Edmunds.—An Appliance for Sub-stage lUumination: J.
Mayall.—The Thallus of Diatoms : F. Kitton.

Society of Arts, at 7.—Juvenile Lecture.

THURSDAY, January 9. . .

Royal Society, at 8.30.—Researches on the Action of Organic Substances
on the Ultra-violet Rays of the Spectrum : W. N. Hartley.—On the
Electro-magnetic Theory of the Reflection and Refraction c f Light : G. F.
Fitzgerald.—On Dry Fog: Dr. Frankland.—Note on the Inequalities of
the Diurnal Range of the Declination Magnet as recorded at Kew Obser-
\-atory : Prof. B. Stewart and W. Dodgson.—Some Experiments en
Metallic Reflection : Sir John Conroy.

Mathematical Society, at 8.—On a Theorem in Elliptic Functions

:

Prof. Cayley. F.R.S.—On a New Modular Equation: Prof. H. J. S.
Smith, F.R.S.

London Institution, at 7.—The English Stage: Prof. H. Morley.
Royal Institution, at 3.— Juvenile Lecture; A Soap Bubble: Prof.
Dewar.

FRIDAY, January 10.

QtmiCKTT Microscopical Club, at 8.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.G.
By Special Appointment to His Majesty the King of Italy.

JAMES WOOLLEY, SONS, & CO., i

69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted for privaie study.

L Price Lists on Application.' .^__
'

PROF. TYNDALL'S ''LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the al>r.ve, in
large Case, £$ los. Price List post free. Book, zs. 6d. post free.—
Stanley, Optician, Railway Approach, London Bridge, S. E.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Ln-Es only. Established 1807.
Net Premiums and Interest .~ ... ~. jf396,8x8
Accumulated Funds ... ... ... ... ... ;£3,o83,28i
Also a Subscribed Capital of more than ... ... >£i,500,000

Reports, Prospectuses, and Forms may be had at the Office, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS, Actuary and Secretary.

LIGHTNING CONDUCTORS.
Experience, accumulated since the time of Benjamin Franklin, proTCf

conclusively that a Conductor made of Copper of adequate size is th« btst
of all appliances for the protection of every description of building bom tbe
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the pubUc

It is simple in its application, no insulators being required, and it costs
only one shilling per foot for the standard siie, which is safe in any storm
R. S. NEW^AI.1. & CO.; 130, STRAND, W.C.

36, WATERLOO RO.AJD, LIVERPOOL.
63, AXDERSTON QUAY, GLASGOW.

MANUFACTORY—GATESHEAD-ON.TYNB,

JOHN NORMAN,
MANUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.C.

Lists post free on applicaticn.

Stage Micrometers
For the Microscope.

Metric and English Systems
Upon the same Glass.

Divided to -^ of Millimetre,
AND

T-nW OF English Inch.

Mounted in Card, Price .... lo 6.

Mounted in Brass Frame, Price 15/-.

R. & J. Beck,
31, CORNHILL,

LONDON,
and

021, CHESTNUT ST.,
PHILADELPHIA,

U.S. A

O.

EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.
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JVIICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A-

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
dd, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

NOW READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE ^t. id. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.

Demy 8vo, 480 pp.. Illustrated with 1,600 Woodcuts.

Most Complete and Cheapest List oj Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrical Apparatus of all descriptions for Lecture Purposes

Loaned out.

APPARATUS FOR CLASS DEMON-
STRATION and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENTofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20J.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue of (iO pages post free 6 stamps.

Orders over £a carriage paid to any part of the United Kingdom.

DRAPER'S INK (DICHROIC).
THE NKV/ BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted

by the principal Banks, Public Offices, and Railway Companies throughout
Ireland.

Tt writes almost instantly Full Black. I Flows easily from the Pen.

Does not corrode Steel Pens. Blotting-paper may be applied at the

Is cleanly to use, and not liable to Blot. | moment of writing.

Can be obtained in London, through Messrs. Barclay & Sons, Earring-

don Su-eet; W. Edwards, Old Change; F. Newbery & Sons, Newgate
Street; Wm. Mather, London and Manchester; J. Austin & Co., Duke
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of

all Stationers.
BEWLEY & DRAPER (Limited), Dublin.

Extra fcap. 8vo, 3s. 6d.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer on

Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., London.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Brvce Wright, 90, Great Russell Street, London, W.C.

W. L A D D (& O.,

Scientific Instrament Manufacturers
{By Appointment to th* Royal Institution of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrament is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

THE MINIATURE MICROSCOPE LAMP

PRICE 14^.

(REGISTERED)
PORTABLE TIN CASE FOR DITTO, is. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5, ST. BRIDE ST. {late 2, Foster Lane), LONDON.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, or Business
Purposes.

Illustrated Priced Catalogues post free for six stamps.

Carriage allowed to any station in England or Wales, on orders of 4W.
value and upwards.

MOTTERSHEAD AND CO.
7, EXCHANGE STREET, & 10, HALF MOON STREET,

MANCHESTER.-

HOLLOWAYS OINTMENT
A CERTAIN

REMEDY
For BAD BREASTS, OLD WOUNDS, and SOEES. If

effectually rubbed on the Neck and Chest, it cures SORE

THEOATS, BRONCHITIS, COUGHS and COLDS; and for

GOUT, RHEUMATISM, and all Skin Diseases it is unequalled.

0. TISLEY & Co.
OPTICIANS, '

172, BROMPTON ROAD, S.W.
(Close to South Kensington Museum).

THE PHONEIDOSCOPE.
An Instrument for Observing the Colour-Figures of Liquid Films under th«

action of Sonorous Vibrations.

Beinz a visible demonstration of the Vibratory and Molecular Motion of a

Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptire

Pamphlet, &c, in Card'joard Box, loi. td.

MANUFACTURED AND SOLD WHOLESALK AND RETAIL BY

S. C. TISLEY & CO., 173, BROMPTON ROAD, LONDON, S.W.

TELEPHONIC ELECTRICITY. All Materials supplied for experi-

mental piuposes.

Price Lists of Electrical and Acjustic Apparatus, ivitk Drawings and

Description of tfte Harmonosraph, Post Free . 2d.
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ME88R8. MAGMILLAN AND CO/8 PUBL1CAT10N8.
"With One Hundred Illustrations.

WATERTON'S WANDERINGS in SOUTH AMERICA.
21s. New Edition, edited, with Bio^aphical Introduction and Explana-

tory Index, by the Rev. J. G. Wood. Medium 8vo, cloth elegant.

[ This day.

THE REALISTIC ASSUMPTION OF MODERN
14s. SCIENCE EXAMINED. By the late Prof. Herbert. 8vo.

[ This day.

SPORT and WORK on the NEPAUL FRONTIER;
143. or, Twelve Years' Sporting Reminiscences of an Indigo Planter. By

" Maori." With Illustrations. 8vo, cloth extra.

" By far the best book of its kind we have ever read. . . . He is

always bright and interesting, and at times graphically descriptive,

the chapters devoted to tiger-shooting being notably so. His remarks
are pointed and sound, and it would be well for our rule in India if

they were carefully attended to."

—

Examiner.

MAROCCO and the GREAT ATLAS : Journal of a Tour
21s. in. By Sir J. D. Hooker, K.C.S.I., C.B., F.R.S., and John

Ball, F.R.S. With Appendices, including a Sketch of the Geology
of Marocco, by G. Maw, F.L.S., F.G.S. With Map and lUustra-

tions. Svo, cloth extra. \Jitst ready.

PARADOXICAL PHILOSOPHY.
7s. 6d. A SEQUEL TO "THE UNSEEN UNIVERSE." Crown Svo.

GRANDMOTHER DEAR. By ^Irs. Molesworth (Ennis
4s. 6d. Graham), Author of "The Cuckoo Clock," "Carrots," &c. With

Illustrations by Walter Crane. Extra fcap. Svo.

" It is quite certain that any children who are fortunate enough to

receive it as a present will spend a happy day in reading it."

—

Satur-
day Revirj}.

MEMOIR of the REV. FRANCIS HODGSON, B.D.,
18s. Scholar, Poet, and Divine. Containing numerous Letters from. Lord

Byron and others. By his Son, the Rev. J. T. Hodgson, M.A.
With Portrait engraved by Jeens. 2 vols., crown Svo.

"A book that has added so much of a healthy nature to our
knowledge of Byron, and which contains so rich a store of delightful

correspondence."

—

Athenccum.

SAMUEL CLARK'S MEMORIALS from JOURNALS
7s. 6d. and LETTERS. Edited, with Introduction, by his Wife. Steel

Portrait. Crown Svo. [yw-f' ready.

MISCELLANIES, POLITICAL and LITERARY.
10s. 6d. By M. E. Grant Duff, M.P. Svo. {Immediately.

DANTE : An ESSAY. By the Very Rev. R. W. Church, Dean
6s. of St. Paul's; with a Translation of the "De Monorchia" by F. C.

Church. Crown Svo. \jfust ready.

THE RECORDER of BIRMINGHAM.
16s. A MEMOIR of MATTHEW DAVENPORT HILL; with Selec-

tions from his Correspondence. By his Daughters Rosamond and
Florence Davenport-Hill. With Portrait engraved by Jeens.
Svo.

MR. WILLIAM BLACK'S ''MACLEOD of DARE."
31s. 6d. Illustrated by Twelve Eminent Artists. 3 vols., crown Svo.

"The best book that Mr. Black has written, the best novel that
has been published in England for some years."

—

Academy.

LAMB'S TALES from SHAKESPEARE.
4s. 6d. Edited, with Introduction, by the Rev. Alfred Ainger, M.A.

With a Vignette by Du Maurier. iSmo, cloth extra.

[A'hy Volume of Golden Treasury Series.

Price One Shilling monthly.

MACMILLAN'8 MAGAZINE.
No. 231. For JANUARY, 1879.

:Contents:—
1. "HAWORTH'S." By Frances

Hodgson Burnett, Author of
" That Lass o' Lowrie's." Chaps.
16—22.

2. IL TEATRO ITALIANO CON-
TEMPORANEO, 1800—1876. By
Catherine Mary Phillimore.

3. TRAFALGAR: a Palinode. By
F. T. Palgrave.

4. METHODS OF SICK RELIEF.
5. AMERICA REDIVIVA. By John

W Cross
6. LIFE IN LOVING. From Catul-

lus. By H. F. Bramwell.
7. TWO AFGHAN REFUGEES. By

H. Sutherland Edwards.
8. A DOUBTING HEART. By Mis

Keary. Chaps. 17, 18.

9. COVENT GARDEN THEATRE
AND THE ROYAL ITALIAN
OPERA,

o. THE HISTORICAL ASPECT OF
THE UNITED STATES. By
the Dean of Westminster.

By CHARLES KINGSLEY.
MADAME HOW and LADYWHY;

or, First Lessons in Earth Lore for

Children. Illustrated. Crowm Svo,

gilt. 5^. \Fourth Edition.

TOWN GEOLOGY. Crown Svo. 53.
[Fifth Thousand,

HEALTH and EDUCATION.
Crown Svo. 6^.

[Fourth Thousand.

SELECTIONS from SOME of
the WRITINGS of CHARLES
KINGSLEY. With Portrait.

Crown Svo. 6s. [Fourth Edition.

PLAYS and PURITANS; and
other HISTORICAL ESSAYS.
Crown Svo. 6j.

[New Uniform Edition.

SERMONS for the TIMES.
Crown Svo. 6^.

[New Uniform Edition,

MACMILLAN'S 6s. TRAVELS.
NEW VOLUMES.

ISMAILIA. By Sir S. Baker. A
Narrative of tlie Expedition to

Central Africa for the Suppressioa

of the Slave Trade. With Map,
Portraits, and Illustrations. Cheaper
Edition. Crown Svo.

A RAMBLE ROUND the WORLD.
By Baron Hubner. Translated by
Lady Herbert. Cheaper Edition,

with numerous Illustrations. Crowi>
Svo.

A YEAR'S HOUSEKEEPING in
SOUTH AFRICA. By Lady
Barker. With Illustrations-

Cheaper Edition. Crown Svo.

MACMILLAN & CO., BEDFORD STREET, STRAND, W.C.
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E. DENT & Co.,
I MANUFACTURERS OF

WATCHES, CHRONOMETERS, ASTRONOMICAL,
TURRET, AND OTHER CLOCKS.

TO HER MAJESTY THE

QUEEN.

Jo

Foreign Sovereigns.

Catalogues on Appli-

cation.

TO H.R.H. THE PRINCE OF

WALES.

To

Foreign Republics.

Catalogues on Appli-

cation.

Makers of the Great Westminster Clock (Big Ben) ; of the Standard Clock and Standard Galvanic Chronograph
of the Royal Observatory, Greenwich ; and of Standard Clocks in most principal Home and Foreign Observatories.

•MAKERS OF ADMIRALTV STANDARD COMPASSES, i

Only Places of Business

—

61, STBAND, AND 34, ROYAL EXCHANGE, LONDON

MICROSCOPIC SPECIALITIES.
Series I.—24 Medical Pathological Preparations,

in Case
;,f2 2 o

„ II.—24 Physiological Preparations, in Case 220
„ III.—24 Educational „ ,, 220
»» IV.—48 Physiological „ „ 440

Series V.—24 Preparations from the Frog, in

Case ;,^2 2 o
„ VI.—24 Surgical Pathological Preparations 220
,, A.—48 Diatomaceas (selected) 2 10 o

B.—24 „ (very rare) I 11 6

Pathological and Physiological Preparations in great and constantly increasing variety, and of most valuable descriptions. 15J. to

30J. per doz.

Descriptive Lists and full particulars on application to

ARTHUB C. COLE <& SON,
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W.

Late of 62, St. Domingo Vale, Everton, LiverpooL

THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Privatb
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels

in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons seUing or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

Printed by R. Clay, Soms, and Taylor, at 7 and 8, Bread Street Hill. Queen Victoria Street, in the City of London, and published by

M/c.MiLi.AN AND Co. , r,t the Office, 29 and 30, Bedford Street, Covert Garden.- Tin fso.vy, Jair.r.ry 2, 1^79



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE
" To the solid ground

0/ Nature trusts the mind which builds for aye."—WORDSWORTH

No. 480, Vol. 19] THURSDAY, JANUARY 9, 1879 [Price Sixpence

Registered as a Newspaper at the General Post Office.] [.\ll Rights are Reserved.

BEOWNING'S
NEW LANTERN MICROSCOPE.

This apparatus has been devised to meet the wants of Lecturers on Natural History, Physiology, an

kindred subjects, who have hitherto been unable to display ordinary Microscopic Slides with the

O.xyhydrogen or Electric Light^Lantern on a Screen.

All ordinary Microscopic Slides of suitable subjects may be shown with the New Lantern Microscope,

but Messrs. COLE and SON, the celebrated mounters of Microscopic Objects, have kindly undertaken

to make a series of Physiological Preparations adapted for use with the Lantern Microscope specially for

Mr. BROWNING.

LIST SENT FREE ON APPLICATION.

ILLUSTRATED LISTS OF LANTERNS SENT FREE FOR SIX STAMPS.

JOHN BROWNING,
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY. THE

ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE.
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD

UNIVERSITIES, HOBOKEN COLLEGE, &c., &c.

6 3, STRAND, W.C., LONDON.
FACTORY—SOUTHAMPTON STREET and EXETER STREET, LONDON.

PRIZE MEDAL, 1862. ESTABLISHED lOO YEARS.
Telescopes, Spectroscopes, Opera Glasses, Sr'c, &*<;.
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MICROSCOPIC OBJECTS
Of lUperlatiTe perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prixe Medal awarded for Excellence, Variety, &^c.

EDMUND WHEELER, 48N, Tollington Road, Holloway, London, N.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Paclcai^ea for the General Library, or for any of the Departatental
librariei (Astroneniical Observ-atory, Botanic Garden, Bussey Institution,
Striaity Schoal, Law Schvol, Museum of Comparative Ztolo^y, Scientific
Sch*«l), may be seat to the Atents, Messrs. TkCxnek & Co., 57 and 59,
LudcateHiU, Lcndoa.

JUSTIN WINSOR, LiWarian.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
•Tcning. ANALYSES performed. Especial arrangements for Gentle-
Men and Ladies preparing for the ranout Examining Boards. Feet
moderate.—Apply to Prof Gakonxk, at Bemers College, 44, Bemers
Street. W

PRELIMINARY SCIENTIFIC EXAMINATION.
UNIVERSITY OF LONDON.

A Class in all the subjects for this Examination is held at St. Bartholo-
mew's Hospital and College from January to July, commencing on
January 20.

The Class is open to others than Students of the Hospital. Fee for the
entire Course (including practical instruction and materials)—To Students
of the Hospital, £8 Ss. ; to others, ;^io los.

For particulars, application may be made personally or by letter to the
Warden of the College, St Bartholomew's Hospital, E C.

ROYAL SCHOOL OF MINES.
Dr. FRANKLAND, D.C.L., F.R.S., will commence a Course of Thirty

Lectures on "Organic Chemistry," at South Kensington, on Friday,
JANUARY 17, at 10 o'clock, to be continued on each succeeding Monday,
Wednesday, and Friday, at the same hour. Fee, £2 '• 'o those who have
attended the previous Course, £2.

TRENHAM REEKS, Registrar.

MATRICULATION.—LONDON
UNIVERSITY.

Six months' Course. Fee, ;^io loj.

1ST BACHELOR OF SCIENCE and PRELIMINARY SCIENTIFIC
M.B. Six months' Course. Fee, ;f 10 loj.

The above Classes will commence at the Royal Polytechnic, Regent
Street, in January next, under the direction of Edward B. Aveling, D.Sc,
F.L,S. All work practical.

The REV. LEWIS HENSLEY, Vicar of
Hitchin, Herts, and Rural Dean, formerly Fellow and Assistant-Tutor
of Trinity College, Cambridge, receives several Pupils, to prepare for

Cambridge, and has now a VACANCY.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
January s-

—

Benjamin W. Richardson, Esq., M.D., LL.D. , F.R.S.,
on " Anaesthetic Sleep, and the Temporary Abolition of Pain."
Second Lecture. With Oxyhydrogeii Lantern Illustrations.—Members'
Annual Subscription, p^Ji. Payment at the Door—One Penny, Sixpence,
and (reserved seats) One ShilUng.

"IrOYAiT institution OF GREAT
BRITAIN,

ALBEMARLE STREET, PICCADILLY, W.
Lecture Arrangements, Three o'Clock.

Professor E. A. SckAfer, F.R.S.—Twelve Lectures on Animal Deve-
lopment ; Tuesday next, January 14 to April i.—One Guinea the Course.

J. H. Gordon, Esq.—Four Lectures on Electric Induction; Thursday
next, January 16 to February 6.—Half-a-Guinea.
Professor H. G. Skeley, F.L.S., F.G.S.—Three Lectures on Reptilian

Life ; Saturday, January 18, 25. February i.—Half-a-Guinea.
Subscription to all the Courses in the Season, Two Guineas.
Friday, January 17th, at 9 p.m.. Professor Tyndall on the Electric

Li|?ht.

Members and Friends only admitted.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Ska, respectfully intimates that

ihe appeal recently made by him has been s* heartily responded to, that he
cannot receive any more orders for

'

' extra selected " specimens at present.

Orders for loj. Collections of 100 "good" specimens can be executed
without delay.
"NOTES ON THE GEOLOGY OF SHEPPEY" post free on appU-

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET BIRMINGHAM.
RAPHIDIOPHRYS PALLIDA,

The Freshwater Rhixopoda of F. Schulze figured in Archiv fUr-
ntikroskof. Anatomic, vol. x. Plate xxvi. fig. i.

An interesting marine organism which Prof. E. Ray Lankester has recog-
nised as an embryo of the Polyzoa, Akyonidium

.

Also tloscules, some fine Melicerta ringens, and Volvox globai»r, &c.
Price List of Specimens on Application, with Stamped Addressed Envelope.
Weekly Announcements will be maide in this place of Organisms ready

for sale.

"HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after
this date all Thermometers verified at the Kew Observatory will be marked,
free of expense, with their monogram, " K.O.," interlaced, and a register
number, in addition to the maker's number.
The Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Observatory, December 13, 1878.
Scale of Charges for Verification, &c., post free on application.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. fn
Honours). Education on Natural Principles. Alimitednumber of Pupils.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, uader the
direction •f EDWARD B. AVELING, D.Sc, F.L.S. L»ndon UnL-
Tersity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the werk practical.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seren hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Coursks.
Calendar post free from

The Principal—BENJAMIN RALPH. LL.B. Dufc.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to iw., in good condition, ready for
priiiting. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.
FACSIMILE OF SIGNATURE for 35. An exact copy of any name

fuaranteed. These signatures being engraved in bold relief, are useful for
tamping Books, Circulars, and Documents, or Marking Linen, and made

t3T)e-mgh for ordinary Letterpress Printing.
Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportunity
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frank-
lin Nash, Artist and Engraver, 73, Fleet Street, London, E.C.

GEOLOGY In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, priee ^., he says :

—"As it is impossible to enable the reader to recognise rocks and mine-
rals at sight ky aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied on ute following
terms, in plain Mahogany Cabinets :—

lao Specimens, in Cabinet, with 3 Trays ... m. .~ ;f3 • •
°

300 Specimens, in Cabinet, with 5 Trays ... ... .~ 5 5 o
300 Specimens, in Cabinet, with 9 Drawers 10 10 o
400 Specimens, in Cabinet, with 13 Drawers ... ... zi • •

Mere extensive Collections at 50 to 5,000 Guineas each.

EOZdON CANADENSE.
JAMES R. GREGORY has just received a large number of very fine

Specimens of the above, at all prices ; also Sections of the same, cut fiT

the microscope. Price of Specimens polished, 5^., loj., and upwards.
Microscopic Sections, post free, q.s. id. each, of

JAMES R. GREGORY,
GEOLOGICAL MUSEUM.

88, CHARLOTTE STREET, FITZROY SQUARE,
LONDON.
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SCIENTIFIC CHRISTMAS PRESENTS.
Collections of FOSSILS, ROCKS, or MIXERALS, arranged in Walnut
stained and polished Cabinets with Lock and Key. Size of Specimens,

2 square inches. 100 Selected, 201. 200 Selected, 40*.

Catalogue frte.
*,* No charge for packing. Carriage free to all parts of Great Britain.

"THE POPULAR SCIENTIFIC POCKET CABINEt SERIES,"
(Second Edition.)

Gems, Minerals, Metals, Fcssils, Rocks, Shells, &c., &c. 25 Specimens
in Cabinet, 2J. \od. carriage paid.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET. LONDON, E.C

On the ist of every Month, price Sixpence.

THE ENTOMOLOGIST:
r.r.TTSTRATF.n TniTRNAT, OF BRITISH ENTOMOlAN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGV.

Edited by John T. Carrington,
With the Assistance of

Frkdkrick Bond, F.Z.S. I Frrdkrick Smith, F.L.S.
Edward A. Fitch. I J. Jenner Weir, F.L.S.
John A Power, M.D. | F. Blchanan White, M.D.

The Enttmalagist was founded for the purpose of diffusing informatien

with regard to the science generally, and especially respectmg Insects in-

jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
for Figuring Varieties. Monthly Lists of Duplicates and Desiderata are

published.
Interesting articles on all branches of the science are promised by leading

entomologists. Especial attention is given to the printing of the Woodci;t
Illustrations, which are numerous. There are occasionally Coloukeo
Platks.

SIMPKIN, MARSHALL, and CO.. Stationers' Hall Court.

LA SEMAINE FRAN9AISE, a Journal in
French for English Readers. Politics, Literature, Music, Science, Art,
Varieties, Notes for general and family reading.

LA SEMAINE FRANCAISE appeals to all
who wish to read good and varied and interestmg French. It will

represent every phase of the language as written or spoken in cur own
time, and contain nothing which may not be read by all.

LA SEMAINE FRANCAISE can be had of
all Newsagents and at all the Bookstalls, price ^d. ; or will be sent,

post free, from the Office of the Paper,'37, Southampton Street, Covent
• Garden, London.

s. d.

Subscription for i year 19 6

„ 6 months 9 9
3 M 5 o

Persons finding any difficulty in procuring the paper through a
Bookseller or Newsagent may obtain it by post from the PubUsher.
Thomas Spanswick is the proper title for filling in Post Office Orders.
Post Office Orders should be made payable at the King Street Money
Order Office, and Cheques should be crossed London and County Bank.
Address all Communications concerning the supply of the paper, or other
business matters, to The Publisher of La Semaine Fra/tfaise, 37,
Southampton Street, Strand, London, W.C.

THE
QUARTERLY JOURNAL OF SCIENCE.

Edited by WILLIAM CROOKES, F.R.S., &c.

Now ready. No. LXI., yanuary, 1879, price y.
CONTENTS.

I. On the Thickness of the Antarctic Ice, and its Relations to that of
the Glacial Epoch. By James Croll, LL.D,. F.R.S.

II. Gravitation as a Factor in the Organic World. By William Crookes,
F.R.S.

III. Sanitary Science in the United States : its Present and its Futtire.
By Albert R. Leeds, Ph.D.

IV. The Course of Nature. By Prof. Simon Newcomb.
V. Peruvian Antiquities. By E. R. Heath, M. D.

Notices of Scientific Works, Obituary, &c.

NOTICE.
MONTHLY ISSUE OF

THE JOURNAL OF SCIENCE.
The Journal of Scuence will in future be issued MONTHLY instead

of QUARTERLY, and will consist of 48 pages, the form and general
appearance remaining the same.

The first of the Monthly issue will appear on

FEBRUARY i, 1879.

Price ONE SHILLING and SIXPENCE.
In addition to the usual articles on subjects of present scientific interest

and reviews of scientific works, the Monthly Journal of Science will
contain abstracts of papers read before the Scientific Societies—Reports on
all Important Scientific Discoveries—A General and Critical Review of the
Results of Biological Research—"Notes and Queries" aad "Correspond-
ence " Columns, &c., &c.

LondoM: 3, Horse-Shoe Court, Ludgate Hill, E.C.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailifiis, and others
interested in the mai:agement of landed property throughout Scot.a«d and
the Northern Coimties of England.
The AGRICULTURIST has also a very considerable circulation on th*

Continent of Europe, America, Australia, and the Colonies.
The AGRICULTURIST is published every Wednesday afternoon in

time for the evening maib, and contains Reports of all the principal British
and Irish Markets of the week, besides telegraphic reports of those held o»
the day of publication.
The Veterinary Department is edited by one of the leading Veterinarian*

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Societ>
of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,
and all the principal Agricultural Associations throughout Great Britain
and Ireland.

For Advertisers addressing themselves to Farmers a better medium doe*
not exist.

Price yd. By post, y^d. Annual Subscription, payable in advance, 14*.
Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843.

THE BEST FARMERS' NEWSPAPER.
THE CHAMBER OFAGRICULTURE JOURNAL

AND FARMERS' CHRONICLE,
Edited by John Algernon Clarke, Secretary to the Central Chamber

of Agriculture,
Devotes special attention to the discussions and proceedings of the Chambers
of Agriculture of Great Britain (which now number upwards of 18,000
members), besides giving original papers on practical farming, and a mass of
intelligence of particular value to the agriculturist.
The London Com, Seed, Hop, Cattle, and other Markets of Monday ara

specially reported in this Journal, which is despatchal the same evening so
as to ensure deUvery to coimtry subscribers by the first post on Tuesday
morning. Price yi., or prepaid, 151. a year post free.

Published by W. PICKERING, 21, Arundel Streot, Strand, W.C

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 34 pages 8vo, with occasiona lUlustradons
Conducted by J. W. Douglas, R. McLachlan, F.R.S., E. C. Ryk,F.Z.S.,

and H. T. Stainton, F.R.S.
This Magazine, commenced in 1864, contains standard articles and note

on ail subjects connected with Entomology, and especially on the Insects oC
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of
the entire set to date, at the increased price of lof. each ; the succeeding
rob. may be had separately or together, at 71. each.

London: JOHN VAN VOORST, i. Paternoster Row.
N.B.—Communications, &c., should be sent to the Editors at the abore

address.

Price ^d.

THE TELEGRAPHIC JOURNAL
AND

ELECTRICAL REVIEW
For November i, 1878, contains :

—

I.—The Gas Companies.
2.—Wallace Farmer Machine and Lamp. (Illustrated.)

3 —Rapiefi's Electric Lamp. (Illustrated.)

4.—Phonic Wheel of Paul le Cour.
5.—Cost of Electric Light.

6.—Progress of Electric Light.

7.—Notes.
I.—Reviews.

10.—Patents.
XI,—Correspondence.
i>.—General Science Colwans.
13.—City Notes.

London: HAUGHTON & CO., 10, Paternoster Row.

MICROSCOPIC OBJECTS.
Hem Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth,

Fish Scales, Anatomical Preparations firom the Human Subject and Lower
Animals, Palates of MoUusca, Sections of Shells and Pearls, Polyzoa, whole
Insects, Parasites parts of Insects, Ossicula, Spiaes, &c., of Echinoder-
mata. Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara-
tioes, Diatoiaacez, Salts, Crystals, Sections of Rocks, Fossils, Minerals,
&c
Ochreous Iron in Moss-like Forms in Calcite, ir. &/. post-free.

Stellar Mica, or Canadian Phlogopite, is. yi. post-free.

Catalogues free.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONDON, W.C
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SCIENTIFIC PERIODICALS FOR 1879.
Now ready, January part, price zs. 6d.

THE
POPULAR SCIENCE REVIEW.

Edited by W. S. DALLAS, F.L.S.

Contents :

—

[. The Self-Fertilisation of Plants. By the Rev. George Henslow, M.A.,
F.L.S., F.G.S. Illustrated.

The Oldest Mountain in England. By C. Callaway, M.A., D.Sc.
Lond., F.G.S. Illustrated.

III. The Electric Light. By \V. H. Stone, M.D. Illustrated.

IV. The Origin of Tarns. By J. Clifton Ward, F.G. S.

V. Temperature and Climate of Great Britain. By W. Liscombe Dallas,
F.L.S. Illustrated.

Scientific Summary—Astronomy, Botany, Chemistry, Geology and Palseon-
tology. Mineralogy, Physics, Zoology.

Reviews.

II.

Now ready, January part, price ^d.

SCIENCE GOSSIP.
Edited by J. E. TAYLOR, F.L.S., &c., &c.

Contents:—
I. The Capped Cumulus, or Arched Crown. By the Rev. S. Barber,

F.M.S.
II. A Ramble on the Kentish Hills.

III. On Mounting Micro-Fungi. By Charles F. W. T. Williams. Illus-

trated.

IV. Another Fungus Ramble in Epping Forest. Illustrated.

V. Chemical Action in its Geological Aspect. By T. Mellard Reale,
C.E., F.G.S., &c.

VI. On the Development of the Hsuse-Fly and its Parasite. By M. H,
Robson. Illustrated.

VII. A Rare Species of Hemiptera. By John Davis. Illustrated.

VIII. A Glance at the Scientific World of Fifty Years Ago. By H.
Parsons.

Notes on Microscopy—Zoology—Botany—Geology, &c., &c.

LONDON : HARDWICKE & BOGUE, 192, Piccadilly, W.

Now ready, price ^s. dd. No. III. ofBRAIN:
A QUARTERLY JOURNAL OF NEUROLOGY

EDITED BY
Drs. BUCKNILL, CRICHTON-BROWNE, FERRIER, and

HUGHLINGS-JACKSON.
Contents.

ORIGINAL ARTICLES.
Some of the Lessons of Neurotomy. By S. Weir Mitchell, M.D.
Metalloscopy and Metallotherapy. By A. Hughes Bennett, M.D
A Study of Four Hundred and Fifteen Cases of Tetanus. By David

W. Yandell, M.D.
Application of Freezing Methods to the Microscopic Examination of

the Brain. By Bevan Lewis, M.D.
Is there a Sympathetic Centre in the Medulla Oblongata? By W. H.

Kesteven, M.R.C-S.
Critical Digests and Notices of Books; Clinical Cases; Abstracts of

British and Foreign Journals, &c.

MACMILLAN & CO., LONDON.

LATELY PUBLISHED. 8vo, PRICE i2j.

TROPICAL NATURE
AND OTHER ESSAYS.

BY

ALFRED RUSSEL WALLACE.
" To the biologist and all who take an interest in modern scientific specu-

lation, the chapters on the colours of animals and plants will be specially

attractive. . . . Mr. Wallace has done well to gather into this form the
results of his own long-cuntinued observations, as well as those of others,

on tropical animal and vegetable life.
"

—

Times.
"Few scientific writers surpass or equal Mr. Wallace in the power of

stating the resuhs of persevering and well-directed scientific inquiry in a
form not only intelligible, but really interesting to the general public. . . .

Nowhere amid the many descriptions of the tropics that have been given is

to be found a summary of the past history and actual phenomena of the
tropics which gives that which is distinctive of the phases of nature in them
more clearly, shortly, and impressively."

—

Saturday Kevieiv.
"The first three chapters, which treat of the climate, vegetation, and

animal life of the equatorial zone, the belt including twelve degrees each
side of the equator, are at once a careful survey and a charming romance.
The description of the temperature, the rainfall, the equable days and nights,
the wonderful gruwths of the soil, the great forest belt, the marvellous insects

and birds, the peculiar reptiles and beasts, is delightful."

—

North Avierican
Review.

THE
By the same Author.

GEOGRAPHICAL DISTRIBUTION
OF ANIMALS, with a STUDY of the RELATIONS of LIVING
and EXTINCT FAUNAS as elucidating the Past Changes of the
Earth's Surface. With numerous Illustrations by Zwecker, and Maps.
2 vols., medium 8vo. 42j.

" A book which contains the most valuable information industriously put
together, and certain to be of the highest importance to the zoological
student."

—

A^henciuin.
" Altogethe' it is a wonderful and fascinating story."

—

Times.

THE MALAY ARCHIPELAGO : THE
LAND of the ORANG UTAN, and the BIRD OF PARADISE. A
Narrat.ve of Travel. With Studies of M:in and Nature. With Maps
and Illustrations. Sixth Edition. Crown 8vo. js. 6d.

"A vivid picture of tropical life, which may be read with unflagging
nterest, and a suffic;ent amount of his scientific conclusions to stimulate
our appetite without wearj'ing us by details. In short, we may safely say
that we have never read a more agreeable book of its kind. "

—

Saturday
Revieiu.

NATURAL SELECTION: Contributions to
the Theory of. New Edition. Crown 8vo. 8j. 6d.

MACMILLAN & CO., LONDON.

THE OPPOSITION OF MARS.
Map, crown 8vo, gj. '.

SIX MONTHS in ASCENSION. An Un-
scientific Account of a Scientific Expedition. By Mrs. GILL. Pre-
faced by a Brief and Popular History of the Methods Employed to

Discover the Sun's Distance from the Earth. By DAVID GILL.
" A lively and most agreeable book. . . . We trust Mrs. Gill's book nay

have half the success it merits, in which case, as times go, she will h.ive

little reason to complain."

—

Saturday Revieiu.

JOHN MURRAY, Albemarle Street.

FLETCHER'S
PERFECTED GAS FURNACE

The simplest and cheapest of all, both

in first cost and in use. Will work m ith

any gas supply
from 10 to 100
feet per hour,

and will fuse

with ease .sub-

stances infusi-

ble in any
known furnace.

Prices from

13s, 6cl.

Fletcher's New Patent Blowpipe & Perfected Mouthpiece.

^^^
Complete

Illustrated

List 071

Application.

TIIOS. FLETCHER, Museum Street, Warrington.

BRYCE-WRIGHT'S CATALOGUE.
In apologising for the delay, the readers of Nature a:

informed that this restimi will be absolutely ready for di^tr

bution on the loth of January. Price One Shilling.

; BRYCE-WRIGHT,

90, GREAT RUSSELL STREET, LONDON, W.<
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SUBSCRIPTIONS TO NATURE
Subscribers are asked to note that the subscriptions

to Nature are as follows :

—

Yearly 28J.

Half-yearly 14^. td.

Quarterly js. 6d.

To the Colonies, United States, the Continent, and

all places within the Postal Union :

—

Yearly 30-r. (>d.

Half-yearly i^s. 6d.

Quarterly 8j.

Office : 29, Bedford Street, Strand.

WANTED, Clean Copies of NATURE,
No. 358 and 433.—^Address Office o£ Nature, 29, Bedford Street,

Strand.

DIARY OF SOCIETIES.
London

THURSDAY. Janl-ary 9.

Royal Society, at 8.30.—Researches on the Action of Organic Substances

on the Ultra-violet Rays cf the Spectrum: W. N. Hartley.—On the

Electro-magnetic Theory of the Reflection and Refraction of Light : G. F.
Fiugerald.—On Dry Fog: Dr. Frankland.—Note on the Inequalities of

the Diurnal Range of the Declination Magnet as recorded at Kew Obser-

vatory : Prof. B. Stewart and \V. Dodgson.—Some Experiments en
Metallic Reflection : Sir John Conroy.

Mathematical Society, at 8.—On a Theorem in Elliptic Functions

:

Prof Cayley. F.R.S.—On a New Modular Equation: Prof. H. J. S.

SmitB, F.R.S.
London Institittion, at 7.—The English Stage : Prof. H. Morley.

Royal Institution, at 3.— Juvenile Lecture; A Soap Bubble: Prof.

Dewar.
FRIDAY, January 10.

Quekett Microscopical Club, at 8.

SUNDA Y. January 12.

Sunday Lecture Society, at 4.—Anaestheuc Sleep (Second Lecture): Dr.
B. W. Richardson.

MONDAY, January 13.

London Institution, at 5.—Good and Bad Etymology : E. B. Tylor.

Medical Sociktt, at 8.30

TUESDAY, January 14.

Royal Institution, at 3.—Animal Development : Prof. Schafer.
Zoological Society, at 8.30.—On the Habits and Changes of Plumage of
Humboldt's Penguin : A. D. Bartlett.—On the Anatomy of hytena
crocuta : Dr. Morrison Watson and Dr. Alfred H. Yoimg.—On a Collec-

tion of Birds made by Mr. Huebner, on Duke of York Island and New
Britain : Dr. O. Finsch, C.M.Z.S.

West London Scientific Associ.^tion, at 8.

WEDNESDAY, January 13.

Society of Arts, at 8.—Automatic Couplings : T. A. Brocklebank.
Meteorological Society, at 7.—Annual Meeting.
Croydon Microscopical Club, at 8.30.—-Annual Meeting.

THURSDAY, J.\nlary 16.

Royal Society, at 8. 30. .

LiNNEAN Society, at 8.—On the Colchlcaceae and Aberrant Tribes rf
LiliacesE : J. G. Baker.

London Institution, at 7.—Man's Power of Modifying External Nature:
Prof. RotTeston.

Royal Institution, at 3.— Electric Induction: J. E. H. Gordon.

FRIDAY, January 17.

Royal iNSTiTtn-iON, at 9.—Electric Light : Prof. Tyndall.

SATURDAY, January 18.

Royal Institution, at 3.—Reptilian Life : Prof. Seeley.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
By Special Appointment to His Majesty the King of Italy.

JAMES WOOLLEY, SONS. & CO.,
69, MARKET STREET, MANCHESTER.

PROF. TYNDALL'S "LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, in

large Case, £$ lor. Price List post free. Book, 2j. 6d. post free —
Stanley, Optician, Railway Approach, London Bridge, S.E.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted for privaU study.

Price Lists on Application.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established 1807.

Net Premiums and Interest ~. ... ~. ;f396,818
Accumulated Funds „ ... ~. ;£3,o83,28i
Also a Subscribed Capital of more than ... ... ... .~ >£ 1,500,000

Reports, Prospectuses, and Forms may be had at the Office, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

LIGHTNING CONDUCTORS.
Experience, accumulated since the time o£ Benjamin Franklin, proro

conclusively that a Conductor made of Copper of adequate size is the best
of all appliances for the protection of every description of building fiom the
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the public

It is simple in its application, no insulators being required, and it eosts
only ene shilUng per foot for the standard size, which is safe in any storm
R. S. NEWAI.I> ft CO., 130, STRAND, W.C

36, WATERLOO ROAD, LIVERPOOL.
63, AXDERSTON QUAY, GLASGOW.

MANUFACTORY—GATESHEAD-ON-TYNB.

JOHN NORMAN,
MANUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS
TABLES, LAMPS,

And all Glass Apfliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.G.

Lists post free on application.

Stage Micrometers
For the Microscope.

Metric and English Systems
Upon the same Glass.

Divided to -^ of Millimetre,
and

.Tj^ OF English Inch.

Mounted in Card, Price .... 10/6.

Mounted in Brass Frame, Price 15/-.

R. & J. Beck,
31, CORNHILL,

LONDON, E.G.
AND

021, CHESTNUT STo
PHILADELPHIA,

U.S.A.

EUDOLPH KOEiMG-,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE POMTOISE.
PRICE LISTS FREE.
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MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, t«

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

NOW READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4*. ^d. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.

Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts.

Most Complete and Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3. BEDFORD COURT, COVENT GARDEN, LONDON'!
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrical Apparatus of all descriptions for Lecture Purposes
Loaned out.

APPARATUS FOR CLASS Demon-
stration and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20X.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Lllustrated Catalogue of60 pages post free 6 stamps.
Orders over £2 carriage paid to any part of the United Kingdom.

FRY'S
GOLD MEDAL,

PARIS EXHIBITION.

COCOA
'If properly prepared, there is no nicer

or more wholesome preparation
cocoa."— Food, Wa ter,

edited by Dr. Hassall.

J. S. FRY &

of
and Air,

In Packets and Tins." Pure
Cocoa only, with the super-

fluous oil extracted.

EXTRACT
SONS, Bristol and London.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, 3J. 6d. per ounce ; Squares,
2;. ^d. ; post free 2d. extra ; Ground-edged Slips, 5.;. per gross ; also
otksr Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, isi, High Street, Stoke Newington. N.

Extra fcap. 8vo, 31- ^-
METALS and their CHIEF INDUSTRIAL

APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lectt:rer oh
Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., London.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion giren as to PURITY aad VALUK.—
Bryce Wright, 90, Great Russell Street London. W.C.

W. L A D D & C O.,

Scientific Instrument Manafactarers
{By Appointment to the Royal Institution of Great Britain),

XI & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TKLKPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE i^T. PORTABLE TIN CASE FOR DITTO, is. U.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, .ST. BRIDE ST. (late 2, Foster Lane), LONDON.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, or Business
Purposes.

Illustrated Priced Catalogues post free for six stamps.

Carriage allowed to any station in England or Wales, on orders of 4M.
value and upwards.

MOTTERSHEAD AND CO.
7, EXCHANGE STREET, & 10, HALF MOON STREET,

MANCHESTER..

I

HOLLOWAYS PILLS
THIS

MEDICINE

Is a Certain Cure for all Disorders of the LIVES, STOMACH
AND B0WEIS. A Great F¥BIFI£B of the BLOOD; a

Pewerfal Invigorator of the System, ia cases of WEAKNESS
AND DEBILIXY, and is unequalled in Female Oegi.plainti>

C.TlSLEY<gCo.,
OPTICIANS.

172, BROMPTON ROAD, S.W.
(Close to South Kensington Museum).

THE PHONEIDOSCOPE.
An IkSlrument for Obscrrins the Colour-Figures of Liquid Fdau uader th«

actioB of Sonorous Vibrations.

Being a visible demonstratieB of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 DUcs, Botde of Solution, Descriptive

Pamphlet, &c., i> Card^x>ard Box, loi. 6<^.

MANUFACTURKD AND SOLB WHOLSSALK ANB RETAIL BT

S. C. TISLEY & CO., 17a, BROMPTON ROAD, LONDON, S.W.

TELEPHONIC ELECTRICITY. All Materials supplied for experi-

mental purposes.

Prict Lifts of Electrieal a$td Aousiic Apparatus, vnih Drawings and
Description of the Harmonoeraph, Post Free 2d.

i
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ME88R8. MACMILLAN & CO.'S ANNOUNCEMENTS.

HEAT. By P. G. Tait, Professor of Natural
Philosophy at Edinburgh. With numerous Illustrations.

Crown 8vo.

SOUND, a Series of Simple, Entertaining, and In-
expensive Experiments in the Phenomena of Sound, for the

use of Students of every age. By A. M. Mayer, Pro-

fessor of Physics in the Stevens Institute of Technology, &c.
With numerous Illustrations. CrowTi 8vo.

MAROCCO : JOURNAL OF A TOUR IN. By
Sir Joseph D. Hooker, K.C.S.I., C.B., P.R.S., &c.;
and John Ball, F.R.S. With Illustrations and Map. 8vo.

MEMOIR OF REV. FRANCIS HODGSON, B.D.
Scholar, Poet, and Divine. By his Son, the Rev. James
T, Hodgson, M.A. Containing numerous Letters from
Lord and Lady Byron and Mrs. Leigh to Provost Hodgson,
who M^as an intimate friend of Byron. With Portrait en-

graved by C. H. Jeens. 2 vols. Crown 8vo.

SPORT AND WORK ON THE NEPAUL FRON
TIER ; or, Twelve Years' Sporting Reminiscences of an
Indigo Planter. By " Maori." With Illustrations. 8vo.

COAL, ITS HISTORY AND ITS USES. By
Professors Green, Miall, Thorpe, Rucker, and Mar-
shall, of the Yorkshire College, Leeds. With numerous
Illustrations. 8vo.

CHEMISTRY : A TREATISE ON. By Professors
RoscoE and Schorlemmer, of the Owens College, Man-
chester. Vol. II. Metals, Part I. 8vo.

GEGENBAUR'S COMPARATIVE ANATOMY".
A Translation by F. Jefrey Bell, B.A. Revised with
Preface by Professor E. Ray Lankester, F.R.S. With
numerous Illustrations. Medium 8vo.

THE RELATIONS OF MIx\D AND BRAIN. By
H. Calderwood, LL.D., Professor of Moral Philosophy,

Edinburgh.

TURNER'S LIBER STUDIORUM. A Description
and a Catalogue. By W. G. Rawlinson. Medium 8vo.

I2J. dd. Also a Large Paper Edition, 7.\s.

MODERN REALISM EXAMINED. By the late

Professor Herbert, Edited by Professor James M.
Hodgson.

THE EFFICACY OF PRAYER : being the Don-
nellan Lectures for 1877. By J. H. Jellett, B.D.,
formerly President of the Royal Irish Academy. 8vo.

LIFE AND LETTERS OF THE REV. S. CLARK.
By his WiDO\>r, With a Portrait. Crown 8vo.

LIFE AND LETTERS OF MATTHEW DAVEN-
PORT HILL, Recorder of Birmingham. By Rosa-
mond and Florence Davenport Hill. With Portrait

engraved by C. H. Jeens; 8vo.

MISCELLANIES, POLITICALAND LITERARY,
by M. E. Grant Duff, M.P. 8vo.

DANTE. An Essay ; with a Translation of the
"De Monarchia." By the Very Rev. R. W. Church,
M.A., Dean of St. Paul's. Crown 8vo.

"SON, GIVE ME THY HEART." Sermons by
the Rev. C. J. Vaughan, D.D., Master of the Temple.
Extra fcap. 8vo.

ENGLISH MEN OF LETTERS. Edited by John
MORLEY. (New Vols.

)

HUME. By Professor Huxley.
GOLDSMITH. By William Black.

ART AT HOME SERIES. (New Volumes).
DRESS. By Mrs. Oliphaxt. Illustrated

PRIVATE THEATRICALS. By Lady Pol-
lock. Illustrated.

LAMBS TALES FROM SHAKESPEARE.
Edited with Preface by the Rev. A. Ainger, M.A.
Reader at the Temple. (Xew Vol. of the Golden Treasury
Series.)

THE SCHOOL OF GIORGIONE, and other
Studies. By Walter H. Pater, M.A.

GRANDMOTHER, DEAR. By Mrs. Molesworth.
Author of "The Cuckoo Clock," "Carrots," &c. With
Illustrations by Walter Crane. Extra fcap. 8vo. gilt.

A HOUSEWIFE'S OPINIONS. By Augusta
Webster. Crown 8vo.

HISTORY OF FRANCE. By Charlotte M.
Yonge. New Volume of the Historical Course for Schools.
Edited by E. A. Freeman, D.C.L. i8mo.

HISTORY AND LITERATURE PRIMERS, Edited by
J. R, Green. New Volumes.

GEOGRAPHY OF GREAT BRITAIN AND
IRELAND. By John Richard Green and Alice
Stopford Green. With Maps. i8mo.

ENGLISH COMPOSITION. By Professor John
NiCHOL. i8mo.

FAIRY TALES, THEIR ORIGIN and MEANING.
With some account of the Dwellers in Fairy Land, By

J. Thackray Bunce, Extra fcap. 8vo.

TOTAL ABSTINENCE.
W. Richardson, F.R.S.

Addresses by
Crown 8vo.

Dr. B.

ISMAILIA. By Sir Samuel W. Baker, Pasha. A
Narrative of the Expedition to Central Africa for the Sup -

pression of the Slave Trade. With Maps, Portraits, and
Illustrations. New and Cheaper Edition. With New
Preface. I vol., crown 8vo.

A RAMBLE ROUND THE WORLD. By M. le
Baron de Hubner, Translated by Lady Herbert.
New and Cheaper Edition with numerous Illustrations.

CrowB 8vo.

HABIT AND INTELLIGENCE, IN THEIR
CONNECTION WITH THE LAWS OF MATTER
AND FORCE. By J. J. MuRPHY. New Edition,

with Illustrations. 8vo.

.MACMILLAN AND CO., LONDON.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Privat
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore; Shipping Offices and Vessel
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted,—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further informatien to be made to the Manager.

IN EIGHTEEN MONTHLY PARTS, PRICE Is. EACH.

PART I ON NOVEMBER i.

THE APPLICATIONS OF PHYSICAL FORCES.

BY AMEDEE GUILLEMIN.
TRANSLATED FROM THE FRENCH BY

Mrs. NORMAN LOCKYER,

AND EDITED WITH ADDITIONS AND NOTES BY

J. NORMAN LOCKYER, F.R.S.

WITH FOUR COLOURED PLATES AND NEARLY FIVE HUNDRED ENGRAVINGS.

MACMILLAN AND CO., LONDON.

Now Ready, medium 8vo, price Three Shillings and Sixpence,

THE FOURTH PART OF

A DICTIONARY OF MUSIC AND MUSICIANS.
(A.D. 1450-1874.)

BY EMINENT WRITERS, ENGLISH AND FOREIGN.
IN TWO VOLS., MEDIUM 8vo.

EDITED BY

GEORGE GROVE, D. C. L.

MACMILLAN & CO., LONDON.

Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and publishel by

MacmilijK-n and Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Thursday, January 9, 1879.
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MICROSCOPIC OBJECTS
Of •uperlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Ahdal awarded for Excellence, Variety, &^c.

EDMUND WHEELER, 48N,Tonineton Road, Holloway, London, N.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
January 19.—T. W. Rhys Davids, Esq., on " Is Life Worth Having?
and the Eternal Hope: an Answer from Buddha's First Sermon to some
Questions of To-day. "—Members' Annual Subscription, £1. Payment
at the Door—One Penny, Sixpence, and (reserved seats) One Shilling.

PRELIMINARY SCIENTIFIC EXAMINATION.
UNIVERSITY OF LONDON.

A Class in all the subjects for this Examination is held at St. Bartholo
mew's Hospital and College from January to July, commencing on
January 20.

Botany.—Rev. G. Henslow, M.A. (Christ's CoL, Camb.), Lecturer on
Botany to the Hospital.

Physics.—D. McAlister, B.A.,B.Sc., (Lond.) (Fellow of St. John's Col.,
Camb.), Demonstrator of Natural Philosophy to the Hospital.

Zoology.—Norman Moore, M.D. (St Cath. Col., Camb.), Lecturer on
Comparative Anatomy to the Hospital.

Chemistry.—H. E. Armstrong, Ph.D., F.R.S., Demonstrator of Chemistry
to the Hospital.

"The Class is open to others than Students of the Hospital. Fee for the
entire Course (including practical instruction and materials)^—To Students
of the Hospital, £8 8s. ; to others, ;£io lof.

For particulars, application may be made personally or by letter to the
Warden of the College, St. Bartholomew's Hospital, E C.

MATRICULATION.—LONDON
UNIVERSITY.

Six months' Course. Tee, £io jos.

1ST BACHELOR OF SCIENCE and PRELIMINARY SCIENTIFIC
M.B. Six months' Course. Fee, ;{^io los.

The above Classes will commence at the Royal Polytechnic, Regent
Street, in January next, under the direction of Edward B. Aveling. D.Sc,
F.L.S. All work practical.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (A'^tronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TkCbner & Co., 57 and 59,
Ludgate Hill, London.

JUSTIN WINSOR, Librarian.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies prepanng for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Berners
Street. W

AN EXPERIENCED SCIENCE LEC-
TURER has some time disengaged. His pupils have repeatedly taken
the first place at the Military and other Examinations.—Address F.G.S.,
No. I, Brunswick Villas, Woolwich.

FOR SALE, a VALUABLE COLLECTION
of Falkland Island Hawks, Buzzards, &c. ; also a King Penguin, Tierra
del ! uegian Horned Owl, King Shags and Petrels, set up by Gardner,
371, Oxford Street.—Address Rev. H. C. L., care of Mrs. Hunt,
Newborough, Wimbome.

EVERETT'S SHORTHAND.—The Sys-
tem of Shorthand recently published by Prof. Everett was laid before
the three London Shorthand Societies at a united meeting on January 2,

and was very favourably received, several speakers expressing their

opinion that it was the best system for a beginner to take up. It was
afterwards subjected to some severe tests for precision in the expe-
ditious writing and difficult passages, and passed them in a manner that
gave complete satisfaction.

" Everett's Shorthand," price ^s. 6d., is published by Marcus Ward &
Co., 67 and 68, Chandcs Street, London, W.C.

MICROSCOPE.—SMITH & BECK'S No. i
large BINOCULAR MICROSCOPE, with coarse and fine adjustments
for focussing, mechanical stage with rotating movement, having rect-

angular motion, mechanical sub-stage for holding and adjusting illumin-

ating and polarising apparatus, diaphragm plate, plain and concave
mirrors, and Wenham's binocular arrangement ; double-jointed mirror

;

a separate tube for using as a monccular instrument ; large condensing
lens on stand ; five eye-pieces ; achromatic condenser ; complete polar-

ising apparatus; side condenser; Lister's dark wells and holder;
double nose-piece ; camera lucida ; live-box ; glass trough ; two glass

plates with ledge ; stage forceps ; large forceps ; erecting glass ; luber-
kuhn ; 1-8, i 5, 4-10, 2-3, it achromatic object-glasses ; 107 objects ; all

packed in mahogany case complete. May be seen between 10 and 12

A.M., at 17, Store Street, Bedford Square, W.C.

LIVING SPECIMENS FOR THE MICROSCOPE.!
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET BIRMINGHAM.
RAPHIDIOPHRYS PALLIDA,

The Freshwater Rhixopoda of F. Schulie figured in Archiv /Ur
mikroskop. Anatomic, vol. x. Plate xxvi. fig. i.

An interesting marine organism which Prof. E. Ray Lankester has recog
nised as an embryo of the Polyzoa, Alcyonidittm.
Also Floscules, some fine Melicerta ringers, and Vohox globator, &c

Price List of Specimens on Application, with Stamped Addres.sed Envelope.
Weekly Amiouncemenu will be made in this place of Organisms ready

I

for sale. .

ELECTRICAL & SCIENTIFIC APPARA^

I

TUS for AMATEURS and the TRADE.—Microphones of every form, I

from IS. 6d. New cheap Electric Lamps and Batteries. Induction I

Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Teac'iers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-

;

tus made to sketch.—DALE & CRAMPTON, Manufacturing Elec-

:

tricians, 4, Little Britain, E.G.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, 3^. dd. per ounce ; Squares,
2j. gd. ; post free 2d. extra ; Ground-edged Slips, 5^. per gross ; also
other Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, 151, High Street. Stoke Newington. N.

;

"HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after,
this date all Thermometers verified at the Kew Observatory will be marked,'
free of expense, with their monogram, ' K.O.," interlaced, and a register'
number, in addition to the maker's number.
1 he "Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Observatory, December 13, 1878.
Scale of Charges for Verification, &c., post free on application.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A Lend, (in;

Honours). Education on Natural Principles. A limited number of Pupils.'

ROYAL POLYTECHNIC—CLASSES fori
the preparation of Students for University Examinations, under thti

direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-I
versity Matriculation, ist and 2nd B.Sc, Prelimicary Scientific M.B.,'
Botany, Physiology, Chemistry. All the work practical.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

|

Seven hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.
Calendar post free firom

The Principal—benjamin RALPH. LL.B. Dub.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to 10s., in good condition, ready for

printing. Small, medium size, and large engravings, comprising a great

variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.

FACSIMILE OF SIGNATURE for 3^. An exact copy of any namei
guaranteed. These signatures being engraved in bold relief, are useful foi'

Stamping Books, Circulars, and Documents, or Marking Linen, and mad«
t]rpe-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportiinil>

is offered of acquiring the ART of DRAWING and ENGRAVING,
on WOOD in a thoroughly satisfactory and perfect style. The terms

are moderate, and the hours can be made to suit the convenience ofl

pupils. Persons residing in the country can receive full instruction b>

correspondence. For further particulars call or address Mr. J. Fkan ic

LIN Nash, Artist and Engraver, 75. Fleet Street, London, E.C.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Shehrnkss-on-Sea, respectfully intimates tha

the appeal recently made by him has been so heartily responded to, that h<

cannot receive any more orders for " extra selected "specimens at present.

Orders for lor. Collections of 100 "good" specimens can be executec

without delay. ,.

" NOTES ON THE GEOLOGY OF SHEPPEY " post free on apph

cation.
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British and Foreign Insects, Cabinet', &c.

Mr. J. C. STEVENS will Sell by Auction,
at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY,
January 24, 1879, at half-past 12 o'clock precisely, several \-alnable

Collections of British Lepidoptera, comprising many rare species and
unique varieties, also several Cabinets, by the best makers, of 23, 40,

and 50 Drawers ; also a quantity of Butterflies in papers from Ceylon,
collected by Messrs. Whyte and Co.

On view Morning of Sale, and Catalogues had-

CROOKES' MOLECULAR SHADOWS.—
Vacuum-tubes showing the above n^vel and beautiful phenomena,
I2J. (>d.—J. J. MARR, Optician, 31, Moorfields, Liverpool.

EOZOON CANADENSE.
JAMES R. GREGORY has just received a large number of very fine

Specimens of the above, at all prices ; also Section? of the same, cut for

the microscope. Price of Specimens polished, jr., loj., and upwards.
Microscopic Sections, post free, zr. id. each, of

JAMES R. GREGORY,
GEOLOGICAL MUSEUM,

86, CHARLOTTE STREET, FITZROY SQUARE.
LONDON.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9J., he says :—" As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied oa the following
terms, in plain Mahorany Cabinets :—

100 Specimens, in Cabmet, with 3 Trays .» m. ^ ^» a o ^

200 Specimens, in Cabinet, with 5 Trays .~ .^ .~ 5 5 o
3«o Specimens, in Cabinet, with 9 Drawers ... ... 10 10 o
400 Sptaimens, in Cabinet, with 13 Drawers .~ ... 21 e o

More extensive Collections at 50 to 5,000 Guineas each.

SCIENTIFIC CHRISTMAS PRESENTS.
Collections of FOSSILS, ROCKS, or MINERALS, arranged in Walnut
"Stained and polished Cabinets with Lock and Key. Size of Specimens,

2 square inches. 100 Selected, 2as. 200 Selected, 40;.

Catalogue free.
*,* No charge for packing. Carriage free to all parts of Great Britain.

"THE POPULAR SCIENTIFIC POCKET CABINET SERIES,"
(Second Edition.)

Gems, Minerals, Metals, Fossils, Rocks, Shells, &c., &c. 25 Specimens
in Cabinet, zf, io<^. carriage paid.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET. LONDON, E.C.

THE QUARTERLY REVIEW,
No. 393, is now published.

Contents.
I.—LESSING.
II.~AGGRESSIVE NONCONFORMITY.
III.—THE REFLECTION OF ENGLISH CHARACTER IN

ENGLISH ART.
IV. -PRINCE BISMARCK.
v.—OUR SCH )OLS AND SCHOOLMASTERS.
VI.—IS POLITICAL ECONOMY A SCIENCE?
VII.—DR. SAMUEL SMILES' WORKS O'^T SELF-HELP.
VIII.—RUSSIA AND THE INDIAN FRONTIER.
IX.—PARTY GOVERNMENT.

JOHN MURRAY, Albemarle Street.

On the ist of every Month, price Sucpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edited by John T. Carrington,
With the Assistance of

Frkdkkick Bond, F.Z.S. I Frederick Smith, F.L.S.
Edward A. Fitch. I J. Jenner Weir, F.L.S.
John A. Power, M.D. | F. Buchanan White, M.D.

The EntftneUgiit was founded for the purpose of diffusing information
"ith regard to the science generally, and especially respectmg Insects in-

rious to Farm or Garden ; for Recording the Capture of Rarities ; and
r Figuring Varieties. Monthly Lists of Duplicates and Desiderata are

pubUsked.
Interesting articles on all branches of the science are promised by leading

entomologists. Especial attention is given to the printing of the Woodcitt
Illustrations, which are numerou?. There are occasionally Colodrko
Plates.

SIMPKIN, MARSHALL, and CO., Stationers' Hall Coott.

Ne.v Ser.es, No. LXXIIL. JANUARY, 1E7;, pr.ce df

THE QUARTERLY JOURNAL OF
MICROSCOPICAL SCIENCE.

Edited by

E. RAY LANKESTER, M.A., F.R.S., F.L.S.,
Fellow of Exeter College, Oxford, and Professor of Zoology and Compara-

tive Anatomy in University College, London ;

With the co-operation of

WM. ARCHER, F.R.S., M.R.I.A.,
Dublin;

F. M. BALFOUR, M.A., F.R.S.. F.L.S.,
Fellow and Lecturer of Trinity College, Cambridge ; and

E. KLEIN, M.D., F.R.S.,
Lecturer on Histology in St. Bartholomew's Hospital Medical School

London.

Contents of No. LXXIII.—New Series.

Memoirs^
On the Existence of a Head-Kidney in the Embryo Chick, and on Cer-

tain Points in the Development of the Mullerian Duct. By F. M

.

Balfour, M.A., Fellow of Trinity College, Cambridge; and Adam
Sedgwick, B.A., Scholar of Trinity College, Cambridge. (With Two
Plates.)

Notes on some of the Reticularian Rhizopoda of the Challenger Expe-
dition. By Henry B. Brady, F.R.S. (VVith Three Plates.)

Researches on the Flagellate Infusoria and Allied Orgjanisms. By O.
Butschli, Professor of Zoology in the University of Heidelberg. (With
Plate.)

The Morphologn^ and Systematic Position of the Spongida. By F. M.
Balfour, M.A., Fellow of Trinity College, Cambridge.

Flagellated Organisms in the BIxkI of Healthy Rats. By Timothy
Richards Lewis, M.B.

Notes and Memoranda—
Observation on the Capitellidae. By Dr. Hugo Eiag.
Bacteria as the Cause of the Ropy Change of Beet-root Sugar.
Stein's " Organismus der Infusionsthiere."

Proceedings of Societies—
Dublin Microscopical Club.

J. & A, CHURCHILL, New Burlington Street.

LA SEMAINE FRAN9AISE, a Journal in
French for English Readers. Politics, Literature, Music, Science, j^rt.

Varieties, Notes for general and family reading.

LA SEMAINE FRANCAISE appeals to all
who wish to read good and varied and interesting French. It will

represent every phase of the language as written or spoken in our own
time, and contain nothing which may not be read by all.

LA SEMAINE.FRANCAISE can be had of
all Newsagents and at all the Bookstalls, price 4^. ; or will be sent,

post free, from the Office of the Paper, 37, Southampton Street, Covect
Garden, London.

t. d.

Subscription for i year 19 6

I ,, 6 months 9 9

Persons finding any difficulty in procuring the paper through a
Bookseller or Newsagent may obtain it by post from the Publisher.
Thomas Spanswick is the proper title for filling in Post Office Orders.
Post Office Orders should be made payable at the King Street Money
Order Office, and Cheques should be crossed London and County Bank.
Address all Communications concerning the supply of the paper, or other
business matters, to The Publisher of La Semaine Franfaise, 37,
Southampton Street, Strand, London, W.C.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others
interested in the management of landed property throughout Scot-aad and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.

The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British

and Irish Markets of the week, besides telegraphic reports of those held cv
the day of publication.

The Veterinary Department is edited by one of the leading Veterinarians
in the country, and is invaluable to the breeder and feeder as a guid£ to tb«
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Society

of England, the Royal Agricultural Society of Ireland, the Highland ana
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,

and all the principal Agricultural Associations throughout Great Britain

and Ireland.
For Adveitisen addressing theoiselves to Farmers a better medium doct

not exist.

Price 31/. By post, 3}</. Annual Subscription, payable in advance, 14*.

Office.—377, High Street, Edinburgh.
Past-Office Orders payable to Charles Anderson, Jan., Edinburgh.

Established 1843.
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STUDIES IN COMPARATIVE ANATOMY, NO. 11.

THE ANATOMY OF THE AFRICAN ELEPHANT.
By L. C. MIALL, Professor of Biology in the Yorkshire College,

AND

F. GREENWOOD, Curator to the Leeds School of Medicine.

With Illustrations.

MACMILLAN AND CO., LONDON.

THE JOURNAL OF PHYSIOLOGY.
Now ready. Vol. I., No. 6.

EDITED
(With the co-operation in England of Professors Gamgee, Rutherford,
and Sanderson; and in America of Professors H. P. Bowditch, H. N.

Martin, and H. C. Wood) by
MICHAEL FOSTER, M.D., F.R.S.;
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E. G. Cutler and E. H. Bradford.—Changes of the Globular Richness
of Human Blood.
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SvDNEy Ringer and E. A. Morshead.—On the Physiological Action of
Narcissia, an Alkaloid obtained from the Bulb of the common Daffodil
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Charles S. Roy.—On the Influences which Modify the Work of the
Heart (PI. XV., XVI., XVII.).
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the appearance of Nos. 4 and 5.
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The Organ of the Country Brewers.
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Subscription, i&r. 6d. per annum, post free, dating from any quarter-day.

Single Copies, js. each. Registered for transmission abroad.
Offices— s. Bond Court, Walbrook, London E.C.
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Lately published, in 8vo, price 3^. 6d.

PHOTO-CHEMISTRY of the RE-
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Dr. KiJHNE, and Edited, with Notes, by MICHAEL FOSTER,
M.D., F.R.S.

A TEXT-BOOK of PHYSIOLOGY. By
MICHAEL FOSTER, M.D. F.R.S. New Edition, Enlarged, with
additional Plates. 8vo. 21J.

The ELEMENTS of EMBRYOLOGY. By
MICHAEL FOSTER, M.D., F.R.S., and F. M. BALFOUR, M.A.
Part I. Crown 8vo. ts. f>d.

PRACTICAL PHYSIOLOGY : an ELE-
MENTARY COURSE of. By Dr. M. FOSTER, assisted by J.
LANGLEY. Third Edition. Crown 8vo. 6s.

PHYSIOGRAPHY : an Introduction to the
Study of Nature. By Professor HUXLEY, F.R.S._ With Coloured
Plates and Woodcuts. Crown 8vo. yf. M. \_Ninth Thousand.

ELEMENTARY BIOLOGY : a Course of
Practical Instruction in. By Prof. HUXLEY and H. N. MARTIN.
Third Edition. Crown Svo. 6s.

The MORPHOLOGY of the SKULL. By
W. K. PARKER, F.R.S., Hunterian Professor, Royal College of

Surgeons, and G. T. BETTANY, B.Sc., Lecturer on Botany in Guy's
Hospital Medical School. Illustrated. Crown Svo. 10^. (>i.

The OSTEOLOGY of the MAMMALIA : a
Series of Lectures. By Prof. W. H. FLOWER, F.R.S., F.R.C.S.
With numerous Illustrations. New Edition, Enlarged. Crown Svo.

los. 6d.
MACMILLAN & CO., London.

Extra fcap. Svo, y. 6d.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer on

Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO-, London.
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Strand.

MONTHLYTHE ENTOMOLOGIST'S
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Conducted by J. W.Douglas, R. McLachlan, F.R.S., E. C. Rvb, F.Z.S.
and H. T. Stainton, F.R.S.
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Edited by John Algernon Clarke, Secretary to the Central Chamber
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Published by W. PICKERING, 21, Arundel Street, Strand, W.C
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Published since 1864, in Hamburg, is the only independent professional
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On LIFE and on VITAL ACTION in HEALTH and
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BIOPLASM. An Introduction to Physiology and Medicine.
ts. 6d.
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Subscribers are asked to note that the subscriptions

to Nature are as follows :

—

Yearly 28^.

Half-yearly \^s. bd.

Quarterly "js. (al.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 3cu. 6</.

Half-yearly i^s. 6d.

Quarterly 8s.

Office : 29, Bedford Street, Strand.

DIARY OF SOCIETIES.
London

THURSDAY, January 16.

Royal Socisty, at 8.30.—On some Points connected with the Anatomy of
the Skin ; and. On Hyaline Cartilage and Deceptive Appearances Pro-
duced by Reagents, as Observed in the Examination of a Cartilaginous
Tumcur of the Lower Jaw : Dr. G. Thin.—Volumetric Estimation of
Sugar by an Ammoniated Cupric Test giving Reduction without Precip:-
taticn : Dr. Pa\-y, F. R.S.—On the Effect of Strong Induction Currents
upcn the Structure cf the Spinal Cord: Dr. W. M. Ord.—Concluding
Observations on the Lccomotor Sj'Stem cf Medusae : G. J. Romanes.

S3CIETY OF Antiquaries, at 8.30.—Sepulchral Remains on the Coast of
Algeria : Major Heales.—Office of King's Advocate-General : E. W.
Brabreok.

LiNNEAN Society, at 8.—On the Colchicaceae and Aberrant Tribes of
Lihacese : J. G. Baker.

London Institution, at 7.—Man's Power of Modifying External Nature:
Prof. Rolleston.

KoYAi Instxtution, at 3.—Electric Induction: J. E. H.Gordon.

FRIDAY, J.^NUARY 17.
Royal Institdtiox, at 9.—Electric Light : Prof. TyndalL

SATURDAY, January iS.

Royal Institution, at 3 —Reptilian Life: Prof. Seeley.

SUNDAY, January 19.

StWDAY Lecture Society, at 4.—Is Life Worth Having ? T. W. Rhys
Da\ids.

MONDAY, January 20.

London iNSTiTtrriON, at 3.—Health and Recreation : Dr. B. W. Richard-
son.

Society of Arts, at 8.—Mathematical Instruments : W. M. Williams.
Medical Society, at 8.30.— Second Letlsomian Lecture.
Victoria iNSTrrirrE, at 8.— The Argument from Design: Dr. I. P.
Thcmpscn.—Genesis and Gejlogy : Rev. E. Duke.

TUESDAY, January 21.

Royal Institltion, at 3.—Animal Development : Prof. Schafer.
Anthropological Institute, at 8.—On Circumcision, its Significance,

its Origin, and its Kindred Rites : Elie Reclus.
Society of Arts, at 8.—Retrospect and Prospect in Egj-pt : B. F. Cobb.

WEDNESDAY, January 22.

Geological Society, at 8.—On Community of Structure in Rocks of Dis-
similar Origin: Frank Ruttey.—Distribution of the Serpentine and Asso-
ciated Rocks with their Metallic Ores in XewfounQL-.id : A. Murray,
C M.G.—The Gold Leads of Nova Scotia : H. S. Poole, M.A.

Royal Society ok Liter.ature, at 8.—On the Ogham Inscriptions and
on the Mushajjar Characters : CapL R. F. Burton.

Society of Arts, at 8.—Modem Science of Economics : H. D. Macleod.

THURSDAY, January 23.
Royal Society, at 8.30.—Researches on Chemical Equivalence, Part i:
Dr. Mills and T. W. Walton ; Part 2 : Dr. Mills and J. Hogarth,—Re-
searches ou Lactin: Dr. Mills and J. Hogarth.—On the Microrheometer

:

J. B. Hannay.—Limest-ne as an Index of Geological Time: T. M.
Reade.—Preliminarj' Note on the Substances which produce Chromo-
spherlc Lines : J N. Lockyer.

Royal Institution, at 3.— Electric Induction : J. E. H. Gordon.
London Institittion, at 7.—Fauna and Flora of Prehistoric Periods : Prof.

Rollestcn.
FRIDAY, January 24.

Royal Institutio.v, at 9.—The Mirror of Japan : Prcf. Ayrton.
Quekett Microscopical Club, at 8.—On the Crticating Threads of
Actnua parasitica: F. A. Bedwell, M .A., F.R.M.S.—On a New Method
of Preparing a Dissected M jdel of an Insect's Brain, from Microscopic
Sections: t. T. Xewton, F.G.S.

SATURDAY, }K^VK-Ry 25.
Royal iNSTiTtmoN, at 3.—Reptilian Life : Prof. Seeley.
Physical Society, at 3.

" EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF
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ELECTRICITY." Complete Apparatus to illustrate the above, in

large Case, £1 loj. Pnce List post free. Book, is. td. post free.

—

Stanley, Optician, Railway Approach, London Bridge, S. E.

LIGHTNING CONDUCTORS.
Experience, accumulated since the time of Benjamin Franklin, proTCf

conclusively that a Conductor made of Copper of adequate size is the b»st
of all appliances for the protection of every description o£ building from the
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effecuve, and Cheapest
Conductor ever offered to the pubUc

It is simple in its application, no insulators being required, and it costs
only one shilling per foot for the standard siie, which is safe in any storm
R. S. NETVAIiL ft CO.: 130, STRAND, W.C.

36, WATERLOO ROAD, LIVERPOOL.
68, AXDERSTON QUAY, GLASGOW.MANUFACTORY—GATESHEAD-ON-TYNB,
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For Lives only. Established 1S07.
Net Premiums and Interest « ^ ;^3g6,8i8
Accumulated Funds ... ... ;£3,o83,2Si
Also a Subscribed Capital of more than ... ... y£i, 500,000

Reports, Prospectuses, and Forms may be had at the Office, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

JOHN NORMAN,
M.\XUF.A.CTURER OF

MICROSCOPES. OBJECTS, CABINETS
TABLES, LAMPS,

And all Glass Appliances for Microscopes,
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123, Queen Victoria Street, E.G.
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For the Microscope.
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ROBERT HORNE,
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DIAMONDS AND OTHER PRECIOUS
STOXES. Scientific opinion g'.ven as to PURITY and VALUE.—
Bryce ^Vright, 90, Great Russell Street Londa, W.C.
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MESSRS. MACMILLAN AND GO.'S PUBLICATIONS.
With One Hundred Illustrations.

WATERTON'S WANDERINGS in SOUTH AMERICA.
21s. New Edition, edited, with Bioafraphical Introduction and Explana-

tory Index, by the Rev. J. G. Wood. Medium 8vo, cloth elegant.

[ This day.

THE REALISTIC ASSUMPTION OF MODERN
14s. SCIENCE EXAMINED. By the late Prof. Herbert. 8vo.

[This day.

SPORT and WORK on the NEPAUL FRONTIER ;

14s. or. Twelve Years' Sporting Reminiscences of an Indigo Planter.
" Maori." With Illustrations. 8vo, cloth extra.

By

" By far the best book of its kind we have ever read. . . . He is

always bright and interesting, and at times graphically descriptive,

the chapters devoted to tiger-shooting being notably so. His remarks
are pointed and sound, and it would be well for our rule in India if

they were carefully attended to."

—

Examiner.

MAROCCO and the GREAT ATLAS : Journal of a Tour
21s. in. By Sir J. D. Hooker, K.C.S.I., C.B., F.R.S., and John

Ball, F.R.S. With Appendices, including a Sketch of the Geology
of Marocco, by G. Maw, F.L.S., F.G.S. With Map and Illustra-

tions. Svo, cloth extra. [yust ready.

PARADOXICAL PHILOSOPHY.
7s. 6d. A SEQUEL TO "THE UNSEEN UNIVERSE." Crown Svo.

MEMOIR of the REV. FRANCIS HODGSON, B.D.,
18s. Scholar, Poet, and Divine. Containing numerous Letters from Lord

Byron and others. By his Son, the Rev. J. T. Hodgson, M.A.
With Portrait engraved by Jeens. 2 vols., crown Svo.

" A book that has added so much of a healthy nature to our
knowledge of Byron, and which contains so rich a store of delightful

correspondence."

—

AlhencBum.

SAMUEL CLARK'S MEMORIALS from JOURNALS
7s. 6d. and LETTERS. Edited, with Introduction, by his Wife. Steel

Portrait. Crown Svo. L?"'f^ ready.

MISCELLANIES, POLITICAL and LITERARY.
10s. 6d. By M. E. Grant Duff, M.P. Svo. [iViw ready.

DANTE : An ESSAY. By the Very Rev. R. W. Church, Dean
68. of St. Paul's -. with a Translation of the "De Monarchia" by F. C,

\yust ready.Church. Crown Svo.

THE RECORDER of BIRMINGHAM.
16s. A MEMOIR of MATTHEW DAVENPORT HILL; with Selec-

tions from his Correspondence. By his Daughters Rosamond and
Florence Davenport-Hill. With Portrait engraved by Jeens.
Svo.

LAMB'S TALES from SHAKESPEARE.
4s. 6dr Edited, with Introduction, by the Rev. Alfred Ainger, M.A.

With a Vignette by Du Maurier. iSmo, cloth extra.

[New Volume of Golden Treasury Series.

Price One Shilling monthly.

MACMILLAN'8 MAGAZINE.
No. 231. For JANUARY, 1879.

Contents:—
1. "HAWORTH'S." By Frances

Hodgson Burnett, Author of
'* That Lass o' Lowrie's." Chaps.
16—22.

2. IL TEATRO ITALIANO CON-
TEMPORANEO, 1800— 1S76. By
Catherine Mary Phillimore.

3. TRAFALGAR: a Palinode. By
F. T. Palgrave.

4. METHODS OF SICK RELIEF.
5. AMERICA REDIVIVA. By John

W Cross
6. LIFE IN LOVING. From Catul-

lus. By H. F. Bramwell.
7. TWO AFGHAN REFUGEES. By

H. Sutherland Edwards.
8. A DOUBTING HEART. By Mi^s

Keary. Chaps. 17, 18.

9. COVENT GARDEN THEATRE
AND THE ROYAL ITALIAN
OPERA.

10. THE HISTORICAL ASPECT OF
THE UNITED STATES. By
the Dean of Westminster.

By CHAELES KINGSLEY.
MADAME HOW and LADY WHY;

or. First Lessons in Earth Lore for

Children. Illustrated. Crown Svo,

gilt. 5r. [Fourth Edition.

TOWN GEOLOGY. Crown Svo. 5s.

[Fifth Thousand.

HEALTH and EDUCATION.
Crown Svo. 6j.

[Fourth Thousand.

SELECTIONS from SOME of
the WRITINGS of CHARLES
KINGSLEY. With Portrait.

Crown Svo. ds. [Fourth Edition.

PLAYS and PURITANS; and
other HISTORICAL ESSAYS.
Crown Svo. 6j.

[New Uniform Edition.

SERMONS for the TIMES.
Crown Svo. 6s.

[New Uniform Edition.

MACMILLAN'S 6s. TRAVELS.
NEW VOLUMES.

ISMAILIA. By Sir S. Baker. A
Narrative of the Expedition to

Central Africa for the Suppression

of the Slave Trade. With Map,
Portraits, and Illustrations. Cheaper

Edition. Crown Svo.

A RAMBLE ROUND the WORLD.
By Baron Hubner. Translated by

Lady Herbert. Cheaper Edition,

with numerous Illustrations. Crown
Svo,

A YEAR'S HOUSEKEEPING in
SOUTH AFRICA. By Lady
Barker. With Illustrations-

Cheaper Edition. Crown Svo.

MACMILLAN & CO., BEDFORD STREET, STRAND, W.C.



Jan. 1 6, 1879] NATURE Ixxxvii

THE MINIATURE MICROSCOPE LAMP

PRICE 14*-

(REGISTERED)
PORTABLE TIN' CASE FOR DITTO, zt. to.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, ST. BRIDE ST. {late a, Foster Lane), LONDON.

LATELY PUBLISHED. 8vj, PRICE 12^.

TROPICAL NATURE
AND OTHER ESSAYS.

BY

ALFRED RUSSEL WALLACE.
" To the biologist and all who take an interest in modem scientific specu-

lation, the chapters on the colours of animals and plants will be specially
attractive. ... Mr. \Villace has done well to gather into this form the
results of his own long-continued observations, as well as those of others,
on tropical animal and vegetable life."

—

Times.
" Few scientific writers surpass or equal Mr. Wallace in the power of

stating the results of persevering and well-directed scientific inquiry in a
form not only intelligible, but really interesting to the general public. . . .

Nowhere amid the many descriptions of the tropics that have been given is

to be found a summary of the past history and actual phenomena of the
tropics which gives that which is distinctive of the phases of nature in them
more clearly, shortly, and impressively."

—

Saturday RevicTv.
"The first three chapters, which treat of the climate, vegetation, and

an.mal life of the equatorial i:ne, the belt including twelve degrees each
side of the equator, are at cnce a careful survey and a charming romance.
The description of the temperature, the rainfall, the equable days and nights,
the wonderful growths of the soil, the great forest belt, the marvellous insects
and birds, the peculiar reptiles and beasts, is delightful"

—

North Anurican
Rez'irw.

Bv the same .\uthor.

THE GEOGRAPHICAL DISTRIBUTION
OF ANIMALS, with a STUDY of the RELATIONS of LIYIXG
and EXIINCT FAUNAS as elucidating the Past Changes of the
Earth's Surface. With numerous Illustrations by Zwecker, and Maps.
2 vols., medium 8vo. 42s.

" A book which contains the most valuable information industriously put
together, and certain to be of the highest importance to the zoological
student."

—

A^ftenerum.
" Altogethe« it is a wonderful and fascinating story."

—

Times.

THE MALAY ARCHIPELAGO: THE
LAND of the ORANG UTAN, and the BIRD OF PARADISE. A
Narrative of Travel. With Studies of M.">n and N'ature. With Maps
and Illustrations. Sixth Ed.tion. Crown 8vo. ys. 6c/.

"A vivid picture of tropical life, which may be read with unflagging
merest, and a sufficient amount of his scientific conclusions to stimiJate
our appetite without wear>-ing us by details. In short, we may safely say
that we have never read a more agreeable book of its kind."

—

Saturday
Re7ieiu.

NATURAL SELECTION: Contributions to
the Theory of. New Edition. Crown 8vo. Zs. 6d.

MACMILLAN & CO., LONDON.

"That excellent periodical The Garden."—Professor Owen.

THE GARDEN: A Weekly Illustrated
Journal of Gardening in all its Branches. Founded and Conducted by
W. ROBINSON, F.L.S., Author of "Alpine Flowers for English
Gardens," &c.
A Coloured Plate is now issued with every number of TAe Garden.

" Mr. Robinson's valuable and elegant wseVly."—Saturday Review,
Aug. loth, 1872.

The following are some of the subjects regularly treated of in its pages :

—

The Flower Garden.
I Hardy Flowers.

Landscape Gardening. Town Gardens.
The Frmt Garden. The Conservatory.
Garden Structures.
Room and Window Gardens.
Notes and Questions.
Market Gardening.
Trees and Shrubs.

Public Gardens.
The Greenhouse and Stove.
The Household.
The Wild Garden.
The Kitchen Garden.

Professor Asa Gray says: "It seems admirably adapted to the wants and
tastes of gentlemen who are interested in rural affairs. By such we hear it

highly spoken of; and we think we do a fevour to those of that class who
know it not as yet, by calling attention to it."

Price 6d. Weekly. Specimen Copy, Post-free, 6J</.
Terms of Subscription. — Sent d.rect from the Office in London, post free,

payable in advance—For One Year, 126s. ; Half a Year, 14s. ; Quarter of a
Year, ys. Address all letters concerning Subscriptions to—The Publisher of
TAe Garden, 37, Southa-Tipt^n Street, Covent Garden, London, WC.

W. L A D D & C O.,

Scientific Instrament Mannfactarera
{By A/>/><nHtment to iht Royal Institution of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for makuig Vocal Vitea-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

^ 0. TISLEVcSCo.,
OPTICIANS,

17 a, BROMPTON ROAD, S.W.
(Close to South Kensington Museum).

THE PHONEIDOSCOPE.
An Instrument for Obsemng the Colour-Figures of Liquid Films under the

action of Sonorous Vibrations.
Being a visible demonstration of the Vibratory and Molecular Motion of &

Telephone Plate.

The PHONEIDOSCOPE, with 3 Disci, Bottle of Solution, Descriptive
Pamphlet, &c , in Card'joard Box, \os 6d.

MANUFACTURED AND SOLD WHOLKSALK AND RKTAIL BY
S. C TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W.
TELEPHONIC ELECTRICITY. All Materials suppUed for expei*-

mental purposes

Pric* Lists of Electrual and Acjustu Apjfaratus, vaith Dra-wings and
Description of the HarmonoerapK, Post Free id.

NOW READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4j. JO. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.

Demy 8vo, 480 pp., lUustrated with 1,600 Woodctits.

Most Complete and Chtapat Ust oj Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

With 112 Engravings and 5 Maps of the Stars.

POPULAR ASTRONOMY.
BY

PROFESSOR S. NEWCOMB, LL.D.
8vo, cloth, price i8j.

" As affording a thoroughly reliable foundation for more advanced reading.
Prof. Newcomb's ' Popular Astronomy ' is deserving of strong recommend-
ation. "

—

Nature.
" When we take up a book written by one of the foremost astronomers,

mathematically and practically, of the day, we need not fear that, however
popular, it will be inexact in its language or evasive in its descriptions. Nor
are we disappointed in the bo< k beLre us. Throughout the whole of it we
are struck by the total absence of the defects so common in popular
writings. . . . It is unlike anything else of its kind, and will be of more use
in circulating a knowledge of astronomy than nine-tenths of the books
which have appeared on this subject of late ytaxs."—Saturday Review.

MACMILLA.N & CO., LONDON,

HOLLOWAYS OINTMENT
A CEETAIK
EEMEDY

For BAD BEEASTS, OLD WOUNDS, and SOKES. If

effectaally rubbed on tbe Neck and Chest, it cnres SOBS
THEOATS, BRONCHITIS, COUGHS and COLDS; and for

GOUTi^BEEUHATISM, and all Skin Diseases it is unequalled..
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

CHEMICAL APPARATUS-SCIENTIFIC INSTRUMENTS.
Porcelain, Glass, Stone, and Metal Apparatus for Chemical and Philosophical Purposes and Lectures.

ELECTRICAL, MEDICAL, AND EXPERIMENTAL COILS AND APPARATUS.

BUNSEN'S MODIFIED FILTER PUMPS, from IGs. Sd. to 67s.
ELECTRIC LAMPS FROM 35s. UPWARDS, AND BATTERY OF 40 QUART BUNSEN'S CELLS FOR SAME AT £8.

GEISSLER'S TUBES.
Catalogues and Illttstrations ivill be sent gratuitously. A Liberal Discount allorued to Wholesale Buyers.

WHOLESALE IMPORTERS and MANUFACTURERS,
Sets of Apparatus

according to Professor
Valentin's " Book of
Chemistry," Professor
Attfield's " Manual of
Chemistrj'," &c., always
in stock.

AUG. BEL and CO.,
Sole Agentsfor Grenet's Batteries, and Contractors to the Government.

34, Maiden Lane, Southampton St., Strand, W.C.

Sets of Apparatus as

required by the Govern-

ment Schools always

ready and kept in stock.

CAILLETET'S APPARATUS FOR L IG^U EFACT ION OF OASES-
For the convenience of Teachers and Students at the Sjuth Kensington Classes, the Science and Art Department has authorized us to keep a stock in

the store-room, first floor of the building, where the different sets and other articles are always ready for delivery.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, or Business
Purposes.

Illustrated Priced Catalogues post free for six stamps.

Carriage allowed to any station in England or Wales, on orders of 401.
value and upwards.

MOTTERSHEAD AND CO.
7, EXCHANGE STREET, & 10, HALF MOON STREET,

MANCHESTER.

DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted
by the principal Banks, Public Offices, and Railway Companies throughout

Ireland.

It writes'almost instantly Full Black. I Flows easily from the Pen.
Does not corrode Steel Pens. Blotting-paper may be applied at the
Is cleanly to use, and not liable toBlot. i moment of writing.

Can be obtained in London, through Messrs. Barclay & Sons, Farring-
don Street; W. Edwards, Old Change; F. Newbery & Sons, Newgate
Street; Wm. Mather, London and Manchester; J. Austin & Co., Duke
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of

all Stationers.

BEWLEY & DRAPER (Limited), Dublin.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, t«

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

JAMES WOOLLEY, SONS, & CO.,
69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted for private sttidy.

Price Lists on Application.

EDWARD PATERSON,
Electrical Engineer and Scientific Appamtus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrical Apparatus of all descriptions for Lecture Purposes

Loaned out.

APPARATUS FOR CLASS Demon-
stration and Tor SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES. _

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c. , for Fixing. _
PROF. S. P. THOMPSON'S LANTERN

SLIDE GALVANOMETER, 20J.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue of ()0 pages post free 6 stamps.

Orders over £,1 carriage paid to any part •f the United Kingdom

Printed by R. Clay, Sons, and Taylor, at 7 an! 8, Bread Street

M/.CMILI.AN AND Co., at t'.ie O.iice, 29 ani 3j, Eedfu
Hill, Queen Victoria Street, in the City of Londoa, and published by

rd Street. Covent Garden.—Thi/rsday, J.inuary i6, 1879
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MICROSCOPIC OBJECTS
Of (uperlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal awarded for Excellence, Variety, ^S^'f

.

EDMUND WHEELER, 48N, Tollington Road, Holloway, London, N.

PRELIMINARY SCIENTIFIC EXAMINATION.
UNIVERSITY OF LONDON.

A Class in all the subjects for this Examination is held at St. Bartholo
mew's Hospital and College from January to July, commencing en
January 20.

Botany.—Rev. G. Henslow, M.A. (Christ's Col., Camb.), Lecturer on
Botany to the Hospital.

Physics.—D. McAlister, B.A.,B.Sc., (Lond.) (Fellow of St. John's Col.,

Camb.), Demonstrator of Natural Philosophy to the Hospital.

Zoology.—Norman Moore, M.D. (St Cath. Col., Camb.), Lecturer on
Comparative Anatomy to the Hospital.

Chemistry.—H. E. Armstrong, Ph.D., F.R.S., Demonstrator of Chemistry
to the Hospital.

The Class is open to others than Students of the Hospital. Fee for the

entire Course (including practical instruction aiid materials)—To Students
of the Hospital, ;C8 Zs.\ to others, ;{Jio lor.

For particulars, application may be made personally or by letter to the
Warden of the College, St. Bartholomew's Hospital, E C.

MATRICULATION.—LONDON
UNIVERSITY.

Six months' Course. Fee, ;^io lar.

1ST BACHELOR OF SCIENCE and PRELIMINARY SCIENTIFIC
M.B. Six months' Course. V^e, £10 los.

The above Classes will commence at the Royal Polytechnic, Regent
Street, in January next, under the direction of Edward B. Aveling, D.Sc,
F.L.S. All work practical.

UNIVERSITY OF LONDON.
PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION.

Instruction is given in all the subjects'of the above Examination at GUY'S
HOSPITAL during both Winter and Summer Sessions. The Class is not

confined to Students of the Hospital.

For further particulars apply to the Dean, Guy's Hospital, Southwark,
S.E.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
January 26.—Rev. J. F. Blake, M.A , F.G.S., on "The Microscope
in Geology." With O.xyhydrogen Lantern Illustrations.—Members'
Annual Subscription, £1. Payment at the Door—One Penny, Sixpence,

and (reserved seats) One Shilling.

AN EXPERIENCED SCIENCE LEC-
TURER has some time disengaged. His pupils have repeatedly taken

the first place at the Military and other Exammations.—Address F.G.S.,

No. I, Brunswick Villas, Woolwich.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental

Libraries (Astronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrUbner & Co., 57 and 59,
LudgateHill, London.

JUSTIN WINSOR, Librarian.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-

men and Ladies preparing for the various Examining Boards. Fees

moderate.—Apply to Prof. Gardner, at Bemers College, 44, Berners

Street. W _^__^
SCIENCE AND ART DEPARTMENT
OF THE COMMITTEE OF COUNCIL

ON EDUCATION.
EXAMINATIONS IN DRAWING IN ELEMENTARY DAY

SCHOOLS.

The SCIENCE and ART DEPARTMENT will hold EXAMINA-
TIONS in ELEMENTARY DRAWING, through the Agency of the

Managers in Elementary Day Schools throughout the Kingdom.
These Examinations will take place on MONDAY, the loth of March, in

Elementary Schools at which Instruction in Drawing is given by Persons

certificated in Second Grade Drawing. Payments to the Managers and
Prizes to the Children and Pupil Teachers are oflTered on the results of

these Examinations.
Applications for Examination must be made (on Form No. 520) before

the ist of February, to the " Secretary, Science and Art Department,

London, S.W."
By Order of,

THE COMMITTEE OF OUXCIL ON EDUCATION.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET BIRMINGHAM.
RAPHIDIOPHRYS PALLIDA,

The Freshwater Rhixopoda of F. Schulie figured in Archiv fiir
mikroskop. Anatomie, vol. x. Plate xxvi. fig. i.

An interesting marine organism which Prof. E. Ray Lankester has recog-
nised as an embryo of the Polyzoa, Akyonidinin.
Also Floscules, some fine Mclicerta ringens, and Volvox globator, &c.

Price List of Specimens on Application, with Siamped Addressed Envelope.
Weekly Announcements will be made in this place of Organisms ready

for sale.

DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has

for sale Specimens of the above ; also Cut Precious Stones in all Colours.

12, FRITH STREET, SOHO, W.

^A^ANTED, GOOD 3-inch ACHROMATIC
by Cooke.—Address S. J., Office of Nature, 29, Bedford Street,
Strand.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every frrm,
from \s. f>d. New cheap Electric Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Terc'iers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON, Manufacturing Elec-
tricians, 4, Little Britain, E.G.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, y. M. per ounce ; Squares,
2S. gd. ; post free 2d. extra ; Ground-edged Slips, 5X. per gross : also

other Mounting Materials and Objects prepared for mounting. — CHAS.
PETIT, 151, High Street. Stoke Newington, N.

ELECTRICAL APPARATUS forLecturers'
or Private Use ; new; bargains; including Holtz Machines from jC^ ;

powerful Leyden Batteries. Also Grove and Bunsen Batteries, Auto-
matic Regulator for Electric Light, &c.—For list, apply, letter only,
F. B., no. Cannon Street, London.

SCIENTIFIC CHRISTMAS PRESENTS.
Collections of FOSSILS, ROCKS, or MINERALS, arranged in Walnut
stained and polished Cabinets with Lock and Key. Size of Specimens,

2 square inches. 100 Selected, 2ar. 200 Selected, 40J.

Catalogue free.
*»* No charge for packing. Carriage free to all parts of Great Britain.

"THE POPULAR SCIENTIFIC POCKET CABINET SERIES,"
(Second Edition.)

Gems, Minerals, Metals, Fossils, Rocks, Shells, &c., &c. 25 Specimens
in Cabinet, 2J. lorf. carriage paid.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET, LONDON, E.G.

EOZdON CANADENSE.
JAMES R. GREGORY has just received a large number of very fine

Specimens of the above, at all prices ; also Sections of the same, cut f ^r

the microscope. Price of Specimens polished, 5^^., los., and upwards
Microscopic Sections, post free, 2s. 2d. each, of

JAMES R. GREGORY,
GEOLOGICAL MUSEUM,

88, CHARLOTTE STREET, FITZROY SQUARE.
LONDON.

GEOLOGY In the Preface to the Student*s
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9*., he says:

—"As it is impossible to enable the reader to recognise roeks and mine-

rals at sight by aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured

from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King't

College, London." These Collections are suppUed on the follownf
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays ... >.. ... f,^ a o

200 Specimens, in Cabinet, with 5 Trays ~ S 5 °

300 Specimens, in Cabinet, with g Drawers 10 10 o

400 Specimens, in Cabinet, with 13 Drawers 21 o o

More extensive Collections at 50 to 5,000 Guineas each.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Sba, respectfully intimates thai

the appeal recently made by him has been so heartily responded to, that be

cannot receive any more orders for " extra selected " specimens at present.

Orders for lor. Collections of 100 " good " specimens can be executed

without delay.
,

" NOTES ON THE GEOLOGY OF SHEPPEY " po-t free on apph-
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WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C H. LAKE, B.A. Lond. fm
Honours). Education on Natural Principles. A limited number of Pupils.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the

direction of EDWARD B. AVELING, D.Sc., F.L.S. London Uni-

versity Matriculation, ist and and B.Sc, Preliminary Scientific M.B.,
Botany, Physiologj', Chemistry. All the work practical.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Skparatk Bedrooms. Systematic Teaching

in Science, Foreign Langitages, and University Courses.
Calendar post free from

The Principal—benjamin RALPH. LL.B. Dub.

THE QUARTERLY REVIEW,
No. 293, is now published.

Contents.
I.—LESSING. ^^ *

IL—AGGRESSIVE NONCONFORMITY.
III.—THE REFLECTION OF ENGLISH CHARACTER IN

ENGLISH ART.
IV.-PRINCE BISMARCK.
v.—OUR SCHOOLS AND SCHOOLMASTERS.
VI.—IS POLITICAL ECONOMY A SCIENCE?
VII.—DR. SAMUEL SMILES' WORKS O'.i SELF-HELP.

iVIIL—RUSSIA AND THE INDIAN FRONTIER.
IX.—PARTY GOVERNMENT.

JOHN MURRAY, Albemarle Street

THE
QUARTERLY JOURNAL OF SCIENCE.

Edited by WILLIAM CROOKES, r.R.S., &c.

Now ready, No. LXI., JANUARY, 1879, price y.

NOTICE.
MONTHLY ISSUE OF

THE JOURNAL OF SCIENCE.
The Journal of Science will in future be issued MONTHLY instead

of QUARTERLY, and will consist of 4S pages, the form and general
appearance remaining the same.

The first of the Monthly issue will appear on

FEBRUARY i, 1879.
Price ONE SHILLING and SIXPENCE.

In additioD to the usual articles on <nibjects of present scientific interest

and reviews of scientific works, the Monthly Journal ok Science will

contain—Abstracts of Papers read before the Scientific Societies—Reports on
all Important Sc.entific Discoveries—A General and Critical Review of the

Results of Biological Research—Notes and Queries and Correspondence
Coliunns, &c., &c.

London : %, Horse-Shoe Court, Ludgate Hill, E.C.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to loi., in good condition, ready for

printing. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.

FACSIMILE OF SIGNATURE for 3J. An exact copy of any name
guaranteed. These signatures being engraved in bold relief, are useful for
Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.C,

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportunity
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frank-
lin Nash, Artist and Engraver, 75, Fleet Street, London, E.C.

FRYS GOLD MEDAL,
PARIS EXHIBITION.

COCOA
'If properly prepared, there is no nicer

or more wholesome preparation of
cocoa."

—

Food, Water, aiid Air,
edited by Dr. Hassall.

In Packets and Tins. Pure
Cocoa cnly, with the super-

fluous cil extracted.

EXTRACT
J. S. FRY & SONS, Bristol and London.

AIR CHECK

FLETCHER'S
PERFECTED GAS FURNACE.

The simplest and cheapest of all, both

in first cost and in use. Will work with

any gas supply
from 10 to 100
feet per hour,

and will fuse

with ease sub- *'"

stances infusi-

ble in any
knownfomace. ^

Prices from

13s. 6d.

Fletcher's New Patent Blowpipe & Perfected Mouthpiece.

Complete

Illustrated

List on

Application.

THOS. FLETCHER, Museum Street, Warrington.

LA SEMAINE FRAN9AISE, a Journal in
French for English Readers. Politics, Literature, Music, Science, Art,

Varieties, Notes for general and family reading.

LA SEMAINE FRANCAISE appeals to all
who wish to read good and varied and interesting French. It will

represent every phase of the language as written or spoken in our own
time, and contain nothing which may not be read by all.

LA SEMAINE FRANCAISE can be had of
all Newsagents and at all the Bookstalls, price 4^. ; or will be sent,

post free, from the Office of the Paper, 37, Southampton Street, Covent
Garden, London.

s. d.

Subscription for i year 19 6

,, 6 months 9 9
3 S o

Persons finding any difficulty in procuring the paper thrcngh a

Bookseller or Newsagent may obtain it by post from the Publisher.

Thomas Spanswick is the proper title for filling in Post Office Orders.

Post Office Orders should be made payable at the K ing Street Money
Order Office, and Cheques should be crossed London and County Bank.
Address all Communications concerning the supply of the paper, or other

business matters, to The Publisher of La Semaine Prarifaise, 37,

Southampton Street, Strand, London, W.C.

NOW READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4i. jd. POST FREB

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.

Demy Sto, 480 pp., Illustrated with i,6ao Woodcots

JUost Complete and Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C

HOLLOWAYiS PILLS
THIS

MEDICINE

Is a Certain Cure for aU Disorders of the LIVES, STOKACH

AND BOWELS, A Great PXTEIFIEE of the BLOOD; a

Powerful Invigorator of the System, in cases of WEAKNZSc
AHD D£BiLIIY, and is unequalled in Female Complaint*-.
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Just published, 4to, price 7^. 6/., illustrated.

JOHANNES MULLER ON CERTAIN VARIATIONS IN THE VOCAL
ORGANS OF THE PASSERES THAT HAVE HITHERTO ESCAPED NOTICE. The Translation by F. Jeffrey
Bell. Edited, with an Appendix, by A. A. Garrod, F.R.S.

Oxford : Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the
'

'"' " '
' University.

''"'
'^ "'JUST READY, IN 8vo, PRICE 5^.

STUDIES IN COMPARATIVE ANATOMY, NO. II.

THE ANATOMY OF THE INDIAN ELEPHANT.
By L. C. MIALL, Professor of Biology in the Yorkshire College,

AND

F. GREENWOOD, Curator to the Leeds School of Medicine.

With Illustrations.

MACMILLAN AND CO., LONDON.

THE JOURNAL OF THE SOCIETY OF
TELEGRAPH ENGINEERS;

Vol. VII., No. 24,

Edited by Prof. W. E. Ayrton, and containing Illustrated Papers on
"Cable Grappling and Lifting." By Mr. Jamieson.
"Grapnels far Raising Submarine Cables in Deep Water." By Mr.

Lambert.
"Multiple and 'other Telegraphs at the Paris Exhibition." By Major

Webber, R.E., the English Juror of Class 65.

&c., &c.
Now ready, price Three Shillings.

Messrs. E. & F. SPON, Charing Cross, London.

Forming a Supplement to " Topographical Botany."

A SUMMARY of COMITAL, PLANT
DISTRIBUTION, additional to that detailed in "Topographical
Botany." Compiled for the Botanical Locality Record Club by F.
ARNOLD LEES, F.L.S. Demy 8vo, pp. 56. Price 2s. td. post free,

of T. B. BLOW, Welwyn, Herts.

MR. OAKLEY COLES' WORKS.
In preparation. Third Edition, demy 8vo.

DEFORMITIES OF THE MOUTH, their Mechanical
Treatment. With an Appendix of Illustrative Cases. London

:

Churchill, New Burlington Street.

Opinions of the Press on the First and Second Editions.
LANCET, November 28, 1868.—" The work is fuU of usefulinformation

..... of every day utility to the practitioner."
LANCET, July 16, 1870.—"The Second Edition of this work shows

that the author has continued to devote himself with 2eal to the investigation
and treatment of a very interesting class of cases. We recommend the
work to the study of both Surgeons and Dentists."
BRITISH JOURNAL OF DENTAL SCIENCE, August, 1870.—"The Second Edition bears upon its pages the most satisfactory evidence

of the industry and zeal with which he has followed up the study and prac-
tice of the specialty he has devoted himself to with so much success
Altogether we must heartily congratulate Mr. Coles on this creditable com-
pletion of a work which cannot but redound to his credit, wherever it is

known."
A MANUAL OF DENTAL MECHANICS. With

150 Illustrations. Churchill, New Burlington Street.

Opinions of the Press.
AMERICAN DENTAL REGISTER, November, 1874.—" The

work we regard as a very valuable one to the student, and, indeed, for the
Practitioner. Itshould be in every Dentist's library."

NOTES FOR DENTAL STUDENTS. Is. U.
Butcher, 4, Crane-court, Fleet Street.

Opinions of the Press.
BRITISH JOURNAL OF DENTAL SCIENCE, August, 1876.—" We cordially welcome this useful little book Of great value

to those preparing for the Dental Diplomacy We hope there will

soon be a Second Edition needed."
THE DOCTOR,»September, 1876.—" Carefully arranged and very

complete. Indeed they seem to try to take in rather more than sufficient for

Dental students We have no other fault to find with this note-book,
which appears a model of what such a book should be."

THE MOUTH AND TEETH DURING PREG-
NANCY. Reprinted by permission from the Transactions of the

Odontological Society. Pp.31. Price \s. dd. London: Wyman and
Sons, Great Queen Street.

Opinions of the Press.
THE BRITISH MEDICAL JOURNAL.—"The author has

evidently paid considerable attention to the subject, and gives many useful
hints as to the management and relief of the distressing toothache and
neuralgia complicating pregnancy The remarks on treatment are

practical, and will repay perusal The practitioner will do well to

carry out the suggestions offered by the author.

Now ready.

ANATOMICAL and ZOOLOGICAL RE-
SEARCHES : comprising an Account of the Zoological Results of the
Two EXPEDITIOxMS to WESTERN YUNNAN, with a Monograph
of the two Cetacean Genera, Platinista and Orcella. By JOHN
ANDERSON, M.D., Superintendent of the Indian Museum, Professor
of Comparative Anatomy, Medical College, Calcutta, and Medical
Officer to the two Expeditions. One vol. .imp. 4to, of 1,000 pp. text,

and I vol. 85 plates, 43 of which are coloured, and 4 of them are
double plates of Cetacea. Selling price, £,XQt \os. ; subscription price,

£8 8s.

Only 250 copies of this grand Scientific Exploring Expedition are printed
for the author at great expense, assisted by the India Office ; only a still

more limited number of copies is intended for sale. Immediate application

is therefore necessary to secure a copy at the subscription price.

BERNARD QUARITCH, 15 Piccadilly, London.

Now ready, price 4s. 6d., Vol. I., No. 6, of

THE JOURNAL OF PHYSIOLOGY.
EDITED

(With the eo-operation in England of Prof. Gamgke, F.R. S., Prof. W.
Rutherford. F.R.S., Prof. J. B. Sanderson, F.R.S. ; and in America of
Prof. H. Bowditch, Prof. H. N. Martin, and Prof. H. C. Wood) by

MICHAEL FOSTER, M.D., F.R.S.

Contents.
Changes of the Globular Richness of Human Blood. By E. G. Cutleu
and E. H. Bradford.

Estimation of Lime in the Shell and in the Interior of the Egg, before and
after Incubation. By V. C. Vaughan, assisted by Harriet V. Bills.

On the Physiological Action of Narcissia, an Alkaloid obtained from the

Bulb of the Common Daffodil. By Sydney Ringer and E. A. MorsheaD.
On the Influences which Modify the Work of the Heart. By Charles

S. Roy. (Plates.) ...
List of Titles of Books and Papers of Phj'siologxcal Interest published ance

the appearance of Nos. 4 and 5.

MACMILLAN & CO., London.

THE «*HANSA,"
Published since 1S64, in Hamburg, is the only independent professional

paper in Germany, dedicated exclusively to Maritime Objects. Essays,

Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-

lopment of Maritime Affiairs in every respect. Every second Sunday one
Number in 4to at least; frequent supplements and drawings. Subscription

at any time ; preceding numbers of the year furnished subsequently. Price

i2». for twelve months. Advertisements ^d. a line, widely spread by this

paper; considerable abatement for 3, 6, 12 months' insertion. Business

Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, aS. Edited by

W. V. Freeden, M.R., Hamburg, Alexander Street, 8.

Extra fcap. 8vo, jr. 6d.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer oa

Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., London.

BRYCE-WRIGHT'S CATALOGUE.
In apologising for the delay, the readers of Nature are

informed that this risumi is now ready for distribution. Price

One Shilling.

BRYCE-WRIGHT,

90, GREAT RUSSELL STREET, LONDON, W.C.
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SUBSCRIPTIONS TO NATURE
Yearly 28J.

Half-yearly jas. 6d.

Quarterly 7s. 6c/.

To the Colonies, United States, the Continent,

all places within the Postal Union :

—

Yearly 30s. 6d.

Half-yearly i^s. td.

Quarterly %s.

OflSce : 29, Bedford Street, Strand.

and

DIARY OF SOCIETIES.
London

THURSDAY, January 23.

Royal Society, at 8.30.—Researches on Chemical Equivalence, Part i

:

Dr. MiUs and T. W. Walton : Part 2 : Dr. Mills and J. Hogarth —Re-
searches on Lactin : Dr. Mills and J. Hogarth.—On the Microrheometer

:

J. B. Hannay.—Limestone as an Index of Geological Time : T. M.
Reade.—Preliminary Note on the Substances which produce Chromo-
spheric Lines : J. N. Lockyer.

RoYAi. Institution, at 3.— Electric Induction : J. E. H. Gordon.
London IxsTiTtrriON, at 7.—Fauna and Flora of Prehistoric Periods : Prcf.

Rolleston.
FRIDAY, January 24.

RoY.\L Institution, at 9.—The Mirror of Japan : Prof. Ayrton.
QOEKETT Microscopical Club, at 8.—On the Urticating Threads of
Actinia parasitica: F. A. Bedwell, M.A., F.R.M.S.—On a New Method
of Preparing a Dissected Model of an Insect's Brain, from Microscopic
Sections: E. T. Newton, F.G.S.

SATURDAY, jKy.VK'Rs 23.

Royal Institution, at 3.—Reptilian Life : Prof. Seeley.

Physical Society, at 3.—Studies in Vibration : Dr. F. Guthrie, F.R.S.

SUNDAY. January 26.

SiWDAY Lecture Society, at 4.—^The Microscope in Geology : Rev. J. F.
Blake.

MONDAY, January 27.
Medical Society, at 8.30.

London Institution, at 5.—Health and Recreation : Dr. B. W. Richard-
son.

Society of Arts, at 8.—Mathematical Instruments: W. M. Williams.
Institute of Actuaries, at 7.—The Messenger Prize Essay ; on Sur-

render Values : G. S. Crisford.

Royal Geographical Society, at 8.30.—The Road to Merv : Maj -Gen.
Sir Henry C. Rawlinson, K. C. B.—The Recent Overflow of the Lower
Oxus.

TUESDAY, January 28.

Royal Institittion, at 3.—Animal Development: Prof. Schafer.
West London Scientific Association, at 8.

Metropolitan Scientific Association, at 7.

IVEDXESDAY, January 29.

Society of Arts, at 8.—The IHstrlbution of Disease : A. Haviland.

THURSDAY, Janiarv 30.

Royal Society, at 8.3o.^Dn the Effect of Heat on the Di-lodide of Mer-
cur>-, Hglj : G. F. Rodwell and H. M. Elder.—A Comparison of the
Variations of the Diurnal Range of Magnetic Declination as Recorded at
the Observatories of Kew and Trevandram : B. Stewart and Morisabro
Hiraoka.—On the Determination of the Rate of Vibration of Tuning-
Forks : H. McLeod and Lieut. G. S. Clarke.—On Certain Means of
Measuring and Regulating Electric Currents : C. W. Siemens.

Society of Arts, at 8.—Gas Illumination ; Dr. W. Wallace.
Royal iNSTiTirriON, at 3.—Electric Induction: J. E. H. Gordon.
London Institution, at 7.—Meaning and Origin of the Laws of Nature:

Sir Edmund Beckett.

FRIDAY, January 31.

Royal Institution, at 9.—Logic of Architectural Design : H. H. Statham.
Society of Arts, at 8.—Quest and Early European Settlement of India

:

Dr. G. Birdwood.
SATURDAY, February i.

Royal Institution, at 3.—Reptilian Life: Prcf. H. G. Seelej-.

THE MINIATURE MICROSCOPE LAMP

PRICE us.

(REGISTERED)
PORTABLE TIN CASE FOR DITTO, 2s. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5, ST. BRIDE ST. (late 2, Foster Lane), LONDON:

PROF. TYNDALL'S "LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, in

large Case, £^ jos. Price List post free. Book, 2s. 6d. post free.—
Stanley, Optician, Railway Approach, London Bridge, S. E.

W. L A D D & CO.,
Scientific Instrament Manufacturers

{By Appointment to tks Royal Institution ef Great Britain),

H & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for makuig Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, <5:c.

LADD'S IMPROVED SELF-CHARGING HOLTZ
ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

Stage Micrometers
For the M icroscope.

Metric and English Systems
Upon the same Glass.

Divided to -^}^ of Millimetre,
and

ToVo OF ENGLISH Inch.

Mounted in Card, Price .... 10/6.

Mounted in Brass Frame, Price 15/-.

R. & J. Beck,
31, CORNHILL,

LONDON, E.G.
AND

Q2I, OHESTNUl" ST.,
PHILADELPHIA,

U.S.A.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established 1807.

Net Premiums and Interest ... ... .>. ~. ;f396.818
Accumulated Funds ... ... ... ... ... ;£3,oS3,2Si

Also a Subscribed Capital o€ more than ... ... >£ 1,500,000
Reports, Prospectuses, and Forms may be had at the Office, or from any

of the Company s Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time o£ Benjamin Franklin, prore*

conclusively that a Conductor made of Copper of adequate size is the b^st

of all appliances for the protection c£ every description o£ building fiom the
destructive effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and SMpping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest

Conductor ever offered to the public.

It is simple in its application, no insulators being required, and it costs

only one shilling per foot for the standard sixe, which is safe ia any storm

R. S. NETVAIili * CO.; 130, STRAND, W.C
t,5, WATERLOO RO.VD, LWERPOOL.
63, AXDERSTOX QUAY, GLASGOW.

MANUFACTORY—GATESHEAD-ON-TYN^
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MACMILLAN'S COPYBOOKS.

MESSRS. MACMILLAN & CO. beg to call attention to their New Series of Copybooks, which

are now ready, and which they believe will be found thoroughly satisfactory.

The preparation of these COPYBOOKS has been entrusted to a gentleman who for many
years has taught writing in one of our large schools, and the method adopted is therefore based on

ripe experience. In the mechanical production no pains have been spared. The paper has been

specially manufactured, and in view of the rough usage to which they are likely to be subjected,

the books are bound with wire.

In those Copybooks to which it is best adapted a new feature is presented by the use of

GOODMAN'S PATENT SLIDING COPIES. By a simple device the copies, which are

printed upon separate slips, are arranged with a movable attachment, by which they are adjusted

so as to be directly before the eye of the Pupil at all points of his progress. It enables him,

also, to keep his own faults concealed, with perfect models constantly in view for imitation.

Every experienced Teacher knows the advantage of the slip-copy, but its practical application

has never before been successfully accomplished. This feature is secured exclusively to

Macmillan's Copybooks, under Goodman's Patent. An inspection of books written on the

old plan, with copies at the head of the page, will show that the lines last written at the

bottom are almost invariably the poorest. The copy has been too far from the Pupil's eye

to be of any practical use, and a repetition and exaggeration of his errors have been the

result.

Macmillan's Copybooks consist of the following numbers:

"*i. Initiatory Exercises and Short Letters.

*2. Words consisting of Short Letters.

*3. Long Letters, with Words containing Long

Le'iters, Figures.

*4. Words containing Long Letters.

4A. Practising and Revising Copybook for Nos.

I to 4.

*5. Capitals, and Short Half-text Words
beginning with a Capital.

*6. Half-text Words beginning with a Capital.

Figures.

*7. Small-hand and Half-text, with Capitals

AND Figures.

*8. Small-hand and Half-text, with Capitals

AND Figures.

8a. Practising • and Revising Copybook for

Nos. 5 TO 8.

*9. Small-hand Single Head Lines, Figures.

10, Small-hand Single Head Lines, Figures.

Double Head Lines. Figures.

AND Arithmetical Examples,
'ii.

12.

Small-hand
Small-hand
Commercial

&c.

I2A. Practising and
Nos. 8 to 12.

Revising Copybook for

The Copybooks may be had in two sizes :

(i) Large Post 4to, price Fourpence each.

(2) Post Oblong, price Threepence each.

The numbers marked* may also be had in Large Post 4to with GOODMAN'S PATENT
SLIDING COPIES (price 6d. each).

MACMILLAN & CO., 29 & 30, Bedford Street, London.
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CHARLES KINGSLEY'S WORKS.

Messrs. Macmillan & Co. beg to announce the Publication of a COLLECTEi>

Edition of the Works of Charles Kingsley. The volumes (price Six Shillings ^each)

will be in Crown 8vo, and v/ill appear at regular intervals of a month until the set is

complete.

The publication will begin in February, in the following order :

—

POEMS <^n February ist.

YEAST „ March ist.

ALTON LOCKE „ April ist.

HYPATL\ » May ist.

GLAUCUS „ June 2nd.

WESTWARD HO! „ July ist.

Further issues will be announced in due course.

CHARLES KINGSLEY'S WORKS.
POEMS. Complete Collected Edition, Containing

"Andromeda," "The .Saint's Tragedy," Ballads, Songs,
iSzc. Crown 8vo. 6'.

YEAST : a Problem. Crow-n 8vo. ts.

ALTON LOCKE: Tailor and Poet. With Portrait.

Crown Svo. 6j.

HYPATIA; or New Fobs with an Old Face. Crown
8vc. 6<-.

GLAUCUS; or, The Wonders of the Sea Shore.
Revised and Corrected. With Coloured Illustrations.

Crown Svo. 6.r.

WESTWARD HO ! or, the Voyagas and Adventures
of Sir Amyas Leigh, Knight, of Burrough, in the County of
Devon, in the Reign of Her Most Glorious Majesty Queen
Elizabeth. Crown Svo. 6j.

THE HEROES; or, Gresk Fairy Tales for my
Children. With Illustrations. Crown Svo. 6s.

TWO YEARS AGO. Crown Svo. 6-r.

THE WATER BABIES : a Fairy Tale for a Land
Baby. With Illustrations by Sir Noel Paton, R.S.A,,
and P. .Skeltox. Crown Svo. 65-.

THE ROMAN AND THE TEUTON. A Series of
Lectures delivered before the University of Cambridge.
With Preface by Professor Max Muller. Crown Svo.
6j.

HEREWARD THE WAKE- LAST of the ENGLISH.
Crown Svo. 6j.

THE HERMITS. Crown Svo. 6^.

MADAM HOW AND LADY WHY; or, First Lessons
in Earth Lore for Children, Illustrate. Crown Svo,
gilt. 5^-

AT LAST : a Christmas in the West Indies.
numerous Illustrations. Crown Svo. dr.

Witl*

Crown Svo. 6j.

With an Illustra-

TOWN GEOLOGY. Crown 8vo

HEALTH AND EDUCATION.

PROSE IDYLLS, NEW AND OLD
tion. Crown Svo. 6j-.

PLAYS AND PURITANS; and other Historicil
Essays. With Portrait of Sir Walter Raleigh. Crowr*
Svo. 6j.

VILLAGE AND TOWN AND COUNTRY SERMONS.
Crown Svo, 60.

SERMONS ON NATIONAL SUBJECTS. Fcap. Svo.

THE KING OF THE EARTH, and other Ssrmons.
Being a Second Series of " Sermons on National Subjects."

Fcap. Svo. 3j. ()J.

SERMONS FOR THE TIMES. Crown 8vo. 6j.

GOOD NEWS OF GOD. Crown Svo. ds.

THE GOSPEL OF THE PENTATEUCH ; and DAVID.
Crown Svo. 6j.

THE WATER OF LIFE, and other Sermons.

DISCIPLINE, and other Sermons. Fcap. 8vo. y. td.

WESTMINSTER SERMONS. With a Preface. Crown
Svo. ds.

MISCELLANIES. 2 Vols. Crown Svo. \2s.

SELECTIONS FROM THE WRITINGS. With Portrait.

Crown Svo. 6^-.

THE ANCIEN REGIME. Crown Svo. dr.

PHAETHON; or, Loose Thoughts for Loose Thinkers.
CrowTi Svo. 2s.

MACMILLAN AND CO.,. 29 & 30, Bedford Street, Covent Garden, London.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.C.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, 4:c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrual Apparatus of all descriptions for Lecture Purposes
Loaned out.

APPARATUS FOR CLASS Demon-
stration and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

machines and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
coils and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 30J.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue of ()0 pages post free 6 stamps.

Orders over £1 carriage paid to any part of the United Kingdom,

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION. PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for D^ign,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.C.

FuHy Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE POHTOISE.
PRICE LISTS FREE.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.

By Special Appointment to His Majesty the King of Italy.

JOHN NORMAN,
MANUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.C.

Lists post free on application.

JAMES WOOLLEY, SONS, &
69, MARKET STREET, MANCHESTER.

CO..

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted for private study.

Price Lists on Application.

MICROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth,

Fish Scales, Anatomical Preparations from the Human Subject and Lower
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polytoa, whole
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echiaoder-
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara-
tions, Diatomaceae, Salts, Crystals, Sections of Rocks, Fossils, Minerals,
&c.
Ochreous Iron in Moss-like Forms in Calcite, i*. 6d. post-free.

Stellar Mica, or Canadian Phlogopite, is. j/i. post-free.

Catalogues free.

THOS. D. RUSSELL,
48, ESSEX STREET. STRAND, LONPON, W.C.

^.O.T18LEY&Co.,
OPTICIANS,

172, S.W.BROMPTON ROAD,
(Close to South Kensington Museum).

THE PHONEIDOSCOPE.
An Instrument for Observing the Colour-Figures of Liquid Fdms under th«

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular Motion of a

Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, DescriptiTe

Pamphlet, &c., in Card'joard Box, lox. ftd.

MAHUFACTURED AND SOLD WHOLKSALK AND »KTAIL BY

S. C. TISLEY & CO., 17a, BROMPTON ROAD, LONDON, S.W.

TELEPHONIC ELECTRICITY. All Materials supplied for experi-

mental purposes.

Price Lists of Electrical and Acoustic Apparatus, vnth Drawings and
Description of the Harmonoeraph, Post Free ad.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Bryck Wwght, 90, Great Russell Street London. W.C.

Printed by R. Clav, Sons, and Taylor, at 7 and 8, Bread Street

Macmili.an AND Cc, at the Office, 29 and 30, Bedford
Hill Queen Victoria Street, in the City of Londom, and published by

Street. Covent Garden.—Thursday, January 23, 1879.
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JAPANESE MxlGIG MIEEOES.
MR. JOHN BROWNING has a limited number of genaine rare

Japanese Bronze Mirrors. The polished reflecting surface of these

mirrors is coated with a quicksilver amalgam, and when looked at

shows no trace whatever of the design in relief on the back, but

when a suabeam, or other bright light, is reflected from the surface

on to a screen, there is seen on the screen an image of the raised

pattern consisting of natural objects, geometrical figtires, or Chinese

symbjls signifying "long-life," "happiness" &c.

" The explanation cf the magic of this Eastern Mirror arises, not,

as has been supposed, from a subtle trick on the part of the maker,
nor from inlaying of otlier metals, nor from hardening of portions

by stamping, but from the natural property possessed by certain

thin bronze of buckling under a bending stress so as to remain
strained in the opposite direction after the stress is removed. And
this stress is applied partly by the megeboy or ' distorting rod,' and
partly by the subsequent polishing which in an exactly similar way
tends to make the thinner parts more convex than the thicker."

—

" The Magic Mirror of Japan," Professors Ayrton and Perry, I'roc.

Royal Societj-, Decembo: 12, 1878.

•'The Mirror ranks far higher in Japan than our notions of a
looking-gla-s would allow us to imagine, and takes the place of the

cross in Roman Catholic countries. The ' two-great-divine-palaces

'

at Ise, containing xhcyata Tto kagami, the first made mirror, have in

the eyes of the Japanese the same importance as has the Holy
Sepulchre for the Greeks and Armenians, and Mecca for the

Mahommedans. The Mirror, therefore, constitutes the most im-
portant part of the regalia of the Japanese sovereigns."—" The
Mirror of Japan and its Magic Quality," Prof. Ayrton, the Friday
Evening Lecture, the Roj-al Institution, January 24, 1879.

Prices Five, Four, and Three Guineas, defending on the Petfectbn

of the Reflected Image.

JOHN BROWNING,
i

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE
I - t^O^'-A-L OBSERVATORY OF GREENNVICH, AND THE OBSERVATORIES OF KEW, CAMBRIEGE,

MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD
UNIVERSITIES, HOBOKEN COLLEGE, &c., &c.

63, STKAND,
FACTORY—SOUTHAMPTON STREET, LONDON, W.C.

w.c.
ESTABLISHED 100 YEAR
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MICROSCOPIC OBJECTS
0£ •uperlative perfection, illustrating Histology and every branch of Micro-

sc.jpy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal axvarded for Excellence, Variety, ^c.

EDMUND WHEELER, 48W, Tollineton Road, Hollov.ay, London, N.

UNIVERSITY OF LONDON.
PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION.

Instructicn is given in all the subjects of the above Examination at GUY'S
HOSPITAL during both Winter and Summer Sessions. The Class is not

confined to Students cf the Hospital.

For further particulars apply to the Dean, Guy's Hospital, S;uthwark,
S.E.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Ffur o'clock precisely. Sunday,
February 2.

—

Matthew Macfie, Esq., en "Religicus Analogies,
Ancient and Modern ; with Special i?eference to the CroFS and its Con-
nection with Phallic Symbolism."—Members' Annual Subscription, {,\.

Payment at the Doer—One Penny, Sixpence, and (reserved seats) One
Shilling.

The ELECTRIC LIGHT.—An Experienced
Lecturer rn this subject is open to ENGAGEMENTS in any part cf

the ccuntry. The lecture would be illustrated by all the recent forms
of regulators, with the help of a large battery or dynamo machine, as
may be arranged.—Apply to Science, care of Edward Paterson, 3,

Bedford Court, Covent Garden, Lcndon.

"HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after

this date all Thermometers verified at the Kew Observatory will be marked,
free cf expense, with their mcnogram, ' K.O.," interlaced, and a register

number, in addition to the maker's number.
The Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Observatory, December 13, 1S78.

Scale cf Charges for Verification, &c., pest free on applicaticn.

NEW ATHEN/EUM CLUB
FOR GRADUATES OF UNIVERSITIES AND MEMBERS OF

SCIENTIFIC SOCIETIES.

The SECOND 500 MEMBERS are n-ow being ADMITTED.

J. LOGAN LOBLEY, Secretarj'.

26, Suffolk Street, Pall Mall, S.W.

WITHERNDEN^CHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number of Pupils.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the

direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-

versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.p.,
Botany, Physiology, Chemistry. All the work practical.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from Lcndon. Separate Bedroo .MS. Systematic Teaching
in Science, Foreign Languages, and University Courses.

Calendar post free fi-om

The Principal—benjamin RALPH, LL.B. Dub.

AN EXPERIENCED SCIENCE LEC-
TURER has some time disengaged. His pupils have repeatedly taken
the first place at the Military and other Examinations.—Address F.G.S.,
No. I, Brunswick Villas, Woolwich.

WANTED, GOOD 3-inch ACHROMATIC
by Cooke.—Address S. J., Office of Nature, 29, Bedford Street,

Strand.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (A?tronomical Observatory, Botanic Garden, Bussey Institution,

DiTinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrUbner & Co., 57 and 59,
Ltidgate Hill, London.

JUSTIN WINSOR, Librarian.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET, BIRMINGHAM.
Specimen Tube, One Shilling, free by post ; 26 Tubes in course six

months for subscription of ;^i \s. paid in advance.
T. H. has last week posted to Ins subscribers s-^me Root-Fibres covered

with (Ecistcs crysiallinus, Sientor Miilleri and other organ'.sms. He has
also betn sending out Trout Spawn, showing circulation of the blocd in the

embri'o, and on the yolk-bag. Hydra, Stephancceros, Phibdina, Nitella, &c.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.

TELESCOPE for SALE.—A Fine Instru-
ment, 3J Objective, on Parallactic Stand of great strength and firmness.

Screw motions; several powers; in perfect condition. Price £2^.
Shows companion to Rigel, &c.—Address Polaris, OflSce of Nature,
Bedford Street, Covent Garden, London.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-

men and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof Gardner, at Bemers College, 44, Bemers
Street, W

ELECTRICAL APPARATUS forLecturers'
or Private Use ; new; bargains; including Holtz Machine^ from £^ ;

powerful Leyden Batteries. Also Grove and Bunsen Batteries, Auto-
matic Regulator for Electric Light, &c.—For list, apply, letter only,

F. B., 110, Cannon Street, London.

ST. BARTHOLOMEW'S HOSPITAL
AND COLLEGE.

Dr. KLEIN, F.R.S., will deliver a Course of Lectures on DEVELOP-
MENT, beginning on MONDAY, February 3rd, at 2.30. The«e lectures

are not confined to Students of the Hospital.

For particulars as to fees, &c., application may be made personally or by
letter to the Warden of the College, St Bartholomew's Hospital, E.G.

TUITION for the UNIVERSITIES and
ARMY.—Non-resident Pupils received for Individual Instruction by a
Private Tutor.—Address Tutor, 8, Gloucester Terrace, Onslow Gardens,
S.W.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says :—" As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of rerbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are suppUed on Ae following

terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays .m m. ... £a 2 e
200 Specimens, in Cabinet, with 5 Trays ... ... ...550
300 Specimens, in Cabinet, with g Drawers 10 10 o
400 Specimens, in Cabinet, with 13 Drawers ai o o

More extensive Collections at 50 to 5,000 Guineas each.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected "specimens at present.

Orders for los. Collections of 100 "good" specimens can be executed

without delay.
"NOTES ON THE GEOLOGY OF SHEPPEY" post free on apph.

cation.

SCIENTIFIC PRESENTS.
Collections of FOSSILS, ROCKS, or MINERALS, arranged in Walnut
stained and polished Cabinets with Lock and Key. Size of Specimens,

2 square inches. 100 Selected, 20^^. 200 Selected, 401.

Catalogue free.
•»• No charge for packing. Carriage free to all parts of Great Britain.

"THE POPULAR SCIENTIFIC POCKET CABINET SERIES,"
(Second Edition.)

Gems, Minerals, Metals, Fossils, Rocks, Shells, &c., &c. 25 Specimens
in Cabinet, is. lod. carriage paid.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET, LONDON, E.G.

EOZdON CANADENSE.
JAMES R. GREGORY has just received a large number of very fine

Specimens of the above, at all prices ; also Sections of the same, cut for

the microscope. Price of Specimens polished, 5^., lof., and upwards.

Microscopic Sections, post free, 2s. 2d. each, of

JAMES R. GREGORY,
GE0LCK5ICAL MUSEUM,

88, CHARLOTTE STREET, FITZROY SQUARE,
LONDON.
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THIN GLASS FOR MICROSCOPIC
MOUNTING, of be>t quality. Circles, 3^. td. per ounce ; Squares,
IS. gd. ; post free 2d. extra ; Grcund-edged Slips, 51. per gross : also
other Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, isi, High Street. Stoke Newington. N.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form,
from II. 6ii. New cheap Electrx Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Teachers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTOX, Manufacturing Elec-
tricians, 4. Little Britain, E.G.

NEW MONTHLY GEOGRAPHICAL
PERIODICAL.

On FEBRUARY ist, 1879, will be published the Second Number of

THE PROCEEDINGS OF THE ROYAL GEOGRAPHICAL
SOCIETY, AND MONTHLY RECORD OF GEOGRAPHY.

Published under the Authority of the Council, and Edited by H. ^V. Bates,
Assistant-Secretary.

Contents.

The Usambara Country. By the Rev. J. P. Farler. OVith Map )

Journey through Cyprus in the Autumn of 137S. By J. Thomson. (Map
of Recent Survey of Harbour cf Famagousta.)

Rough Notes on Pre-Hist^ric Cj-pras. By Major-General Sir Henry C.
Rawlinson, K.C.B.

Upper Basin of the Kabul River. By C. R. Markhaai, C.B. (With Map.)
New Maharajahate in Borneo. By P. L. Sclater, F.R.:;.

Geographical Notes.
Obituary.
Correspondence.
Report of the Evening Meetings.
Proceedings of Foreign Societies.

New Books.
New Maps.

Price to Ncn-Fellows, is. 6J.

EDWARD STANFORD, 55, Charing Cross, S.W.

Now Ready,

THE JOURNAL of the ANTHROPO-
LOGICAL INSTITUTE OF GREAT BRITAIN and IRELAND.
No. XXV., 137S. Illustrated. Price $s. Containing:—Papers on

^ Metrology and Geometry in Ancient Remains, by W. M. Flinders
Petrie.—The Game cf PatDlIi in Ancient Mexico, and its probable
Asiatic Origin, by E. B. Tylor, D.C.L., F.R.S.—Composite Portraits
made by combining these of many different Persons into a Single Re-
sultant Figure, by Francis Galton, F.R.S.—The Origin of the Classifi-
catoiy System of Relationships used among Primitive Peoples, by C.
Staniland Wake.—The Devil's Arrows, Yorkshire, by A. L.Lewis.

—

Report op Excavation at Sigwell, by Prof. G. RoUeston, M.D., F.R.S.,
and Major-General A. Lane Fox, F. R. S.—Buddhism in the British
Provinces of Little Tibet, by Col. Edward Paske.—Notes on the
Pioje's of the Putumayo, by Alfred Simson.—Vocabulary of the Zaporo
Language, by Alfred Simson.—With Miscellanea and Discussions.

TRUBNER and Co., 57, Ludgate Hill.

THE ««HANSA,"
'

Published since 1864, in Hamburg, is the only independent professional
paper in Germany, dedicated exclusively to Maritime Objects. Essays,
Cntiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
lopment of Maritime Affairs in every respect. Every second Sunday one
Number in 4to at least; frequent supplements and drawings. Subscription
at any time ; preceding numbers of the year furnished subsequently. Price
12/. for twelve months. Advertisements id. a line, widely spread by this
psmer; considerable abatement for 3, 6, 12 months* insertion. Business
Omce : Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited bj
W. V. Frbbdsn, M.R., Hamburg, Alexander Street, 8.

Now ready, price 41. 6d., Vol. I., No. 6, of

THE JOURNAL OF PHYSIOLOGY.
EDITED

(With the eo-operatioii in England of Prof. Gamgeh, F R. S. , Prof W
Rutherford. F.R.S., Prof. J. B. Sanderson, F.R.S. : and in America of
Prof. H. BowDiTCH, Prof. H. N. Martin, and Prof. H. C. Wood) by

MICHAEL FOSTER, M.D., F.R.S.

Contents.
Changes of the Globular Richness of Human Blood. By E G. Cutler
and E. H. Bradford.

Estimation of Lime in the Shell and in the Interior of the Egg before and
after Incubation. By V. C. Vaughan", assisted by Harriet V. Bills.

^n'?if
P\ys':^J°g'ca' Acf°n of Narcissia, an Alkaloid obtained from the

Bulbof the Common Daffodil. By Sydney Ringer and E. A. Morshead.On the Influences which Modify the Work of the Heart. By Charles
S. Roy. (Plates.)

LUt of Titles of B<^ks and Papers of Phyaologlcal Interest pubUshed since
the appearance of Nos. 4 and 5.

MACMILLAN & CO., London.

Njw ready, price ts.

THE JOURNAL OF
ANATOMY AND PHYSIOLOGY

NORMAL AND PATHOLOGICAL.
CO.VDfCTED BV

Profs. HU.MPHRY, TURNER, M'KENDRICK, & Dr. CREIGHTON.

Vol. XIIL, Part IL January. 1379.

Contents

:

—
1. Structure of Brain of White Whale {De/A't/xa/terus leucas). By Dr

Major. (Pla-.esX., XL, XII.)
2. Optic Nerve Fibres and Ganglwn Cells of Mammalian Retina. By Dr

Thin. (P!ate XIIL)
3. Movements cf Iris. By W.Iliam Ackroyd. F.I.C., &c
4. Axillary Mammary Tumaur. By A. H. F Cameron, M.R.C.S.
5. Absence of Arteria Profunda Fern iris. By A. H. Young, M. B.
6. Tenacity of Tissue. By Dr. James.
7. Variation in Course of Popliteal Artery. By T. P. A. Stuart.
8. Method for Measuring D.ameter cf Retinal Vessels. By J. C. Renton

M.B.
9. Double Monstrosity of Head. By Prof. Cleland. (Plates XIV.. XV.)

ID. Formation of Placenta in Guinea-Pis:. By Dr. Creight^n- (Plats XVI.)
n. Physiological Tj'pe of Giant-Cells of Tubercles and Granulations. By

Dr. Creighton. (Plate XVI.)
12. Cotyledonary and Diffused Placenta of Mexican Deer (Certrus Tnexica-

mis). By Prof. Turner.

13. Exostoses within External Auditory Meatus. By Prof. Turner.
14. Anatomy of Quadriceps Extensor Cruris. By W. R. Williams, M.R.C.S.
13. Influence of an Electro-Magnet on some PhenDmena of a Nerve. By

Prof. M'Kendrick.
16. Action of Anaesthetics. Reported by Prof. M'Kendrick.
17. Preservation of Encephala by Zinc Chloride. By Prof. Rolleston.
1 3. Growth of Long Bones after Necrosis. By Dr. H. Helferich.

19. Report on Physiological Chemistrj-. By Dr. J. G. Brown.
30. Report en Recent Physiological Papers. By Dr. Beatson.
21. Report on Recent Mem.irs on Anatomy of Brain. By Prof. Turner.
22. Notices of New Books.

MACMILLAN & CO.. London and Cambridge.

THE
AUSTRIAN MONTHLY ORIENTAL

REVIEW.
Published by GEROLD & CO., Stephans-Platz, Vienna, under the direc-
tion of the Oriental Museum in that city, with ths co-operation of Messrs.
M. A. Becker, Vienna ; G. Detring, Shanghai; F. v. Hellwald, Cannstadt;
Fr. V. Hochstetter, Vienna; F. Kanitz, Vienna: A. von Kremer, Vienna;
F. X. von Neumann, Vienna ; A. Pecz, Vienna : J. E. Polak, Vienna ; F.
V. Richthofen, Berlin ; C. v. Scherzer, Leipzig ; J. v. Sch-vegel, Vienna

:

J. Vamberg, Budapest ; G. Wagener, Yedo ; J. von Zwcedinck, Beyrout.
Edited by A. von Scala.

Published Monthly. Annual Subscription, 5 f. 60 kr. ; for the German
Empire, 11 marks; for England, iir. ; for all other European countries,

14 francs ; for China, Japan, and Australia, 16 francs ; for India, 7 Rs.
The OesterreicfiiscJie Motiatschrift ftir den Orient has the advantage of

the co-operation of the most distinguished savans, and has awakened the
greatest interest and influence in all directions. The circulation is in-

creasing daily, and it is steadily gaining in popularity.

Subscriptions for 1879 should be sent in early, as it may not be possible
later to obtain complete files.

THE QUARTERLY REVIEW^,
No. 293, is now published.

Contents.
I.—LESSING.
IL—AGGRESSIVE NONCONFORMITY.
III.—THE REFLECTION OF ENGLISH CHARACTER IN

ENGLISH ART.
IV.-PRINCE BISMARCK.
v.—OUR SCHOOLS AND SCHOOLMASTERS.
VI.—IS POLITICAL ECONOMY A SCIENCE ?

VII.—DR. SAMUEL SMILES' WORKS OX SELF-HELP.
VIII.—RUSSIA AND THE INDIAN FRONTIER.
IX.—PARTY GOVERNMENT.

JOHN MURRAY, Albemarle Street.

THE BEST FARMERS' NEWSPAPER.
THE CHAMBER OFAGRICULTURE JOURNAL

AND FARMERS' CHRONICLE,
Edited by John Algernon Clarke, Secretary to the Central Chamber

of Agriculture,
Devotes special attention to the discussions and proceedings of the Cham ber
of Agriculture of Great Britain (which now number upwards of 18,000
members), besides giving original papers on practical farming, and a mass of
intelligence of particular value to the agriculturist.

The London Com, Seed, Hop, Cattle, and other Markets of Monday are
specially reported in this Journal, which is despatched the same evening so
as to ensure delivery to country subscribers by the first post on Tuesday
morning. Price yi., or prepaid, i$s. a year post free.

Published by W. PICKERING 21, Arundel Street, Strand, W.C.
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MONTHLY JOURNAL OF SCIENCE
AND ANNALS OF

BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRIAL ARTS,
MANUFACTURES, AND TECHNOLOGY.

Edited by WILLIAM CROOKES, F.R.S., &c.

The first number of the Monthly Series (February, 1879) is

Now Ready.

Price ONE SHILLING and SIXPENCE.

Contents.

I. "Progress"—The Alleged iJistinction between Man and Brute.
II. Matter Dead—Roger Bacon and John Dalton.
III. A Contribution to the History of Electric Lighting. By \V.

Mattieu Williams, F.C.S , F.R.A.S.
IV. The Problem of FLght—Ballooning in Arctic Exploration.
V. Electric Lighting. By Prof. W. E. Ayrton.

I ^ VI. Instinct or Reas n ?

VII. New Achromatic Microscope.
VIII. Safe Anaesthesia.
IX. On the Transmissi )n of Power by Means of Electricity. By Profs.

Elihu Th.inison and Edwin
J.

Houston.
Correspondence—The Band-Pattern m Animals—The Sea-Serpent.

Reviews of Scientific Works—Science Notes—Proceedings of Scientific

Societies.

London : 3, Horse-Shoe Court, Ludgate Hill.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others

interested in the management of landed property throughout Scot.and and

the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.

The AGRICULTURIST is pubUshed every Wednesday afternoon i«

time for the evening mails, and contains Reports of all the principal British

and Irish Markets of the week, besides telegraphic reports of those held op

the day of publication.

The Veterinary Department is edited by one of the leading Veterinariani

in the country, and is invaluable to the breeder and feeder as a guide to the

rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Society

o£ England, the Royal Agricultural Society of Ireland, the Highland and

Agricultural Society of Scotland, the Scottish Chamber of Agriculture,

and all the principal Agricultural Associations throughout Great Britain

and Ireland.

For Advertisers addressing themselves to Fanners a better medium doei

not exist.

Price yi. By post, -^^d. Annual Subscription, payable in advance, i+».

Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843.

LA SEMAINE FRAN9AISE, a Journal in
French for English Readers. Politics, Literature, Music, Science, Art,

Varieties, Notes for general and family reading.

LA SEMAINE FRANCAISE appeals to all

who wish to read good and varied and interesting French. It will

represent every phase of the language as written or spoken in our own
time, and contain nothing which may not be read by all.

LA SEMAINE FRANCAISE can be had of
all Newsagents and at all the Bookstalls, price 4^. ; or will be sent,

post free, from the Office of the Paper, 37, Southampton Street, Covent

Garden, London.
s. a.

Subscription for i year 19 6

„ 6 months 9 9

3 ,, 5 o

Persons finding any difficulty in procuring the paper through a

Bookseller or Newsagent may obtain it by post from the Publisher.

Thomas Spanswick is the proper title for filling in Post Office Orders.

Post Office Orders should be made payable at the King Street Money
Order Office, and Cheques should be crossed London and County Bank.

Address all Communications concerning the supply of the paper, or other

business matters, to The PubUsher of La Semaine Frangaise, 37,

Southampton Street, Strand, London, W.C.

THE BRE\A/ERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interest?,

Licensing, Legal, and Parhamentary Matters.

Review of the Malt and Hop Trades ; and Wine and Spirit Trade
Record.

The Organ of the Country Brewers.

"The Brewers' Guardian " is published on the evenings of every alternate

Tuesday, and is the only journal officially connected with brewing interests.

Subscription, i&. dd. per annum, post free, dating from any quarter^iay.

Single Copies, i.f. each. Registered for transmission abroad.

Offices— s. Bond Court, Walbrook, London E.C.

THE JOURNAL OF THE SOCIETY OF
TELEGRAPH ENGINEERS;

Vol. VII., No. 24,

Edited by Prof. W. E. Avrton, and containing Illustrated Papers on
" Cable Grappling and Lifting." By Mr. Jamieson.
"Grapnels f^r Raising Submarine Cables in Deep Water." By Mr.

Lambert.
"Multiple and other Telegraphs at the Paris Exhibition." By Major

Webber, R.E., the English Juror of Class 65.

&c., &c.

Now ready, price Three Shillings.

Messrs. E. & F. N. SPON, Charing Cross, London.

BY LIONEL S. BEALE.
Professor of Medicine in King's College, and Physician to the Hospital.

The MICROSCOPE in MEDICINE, Fourth Edition. 2.\s.

[Now ready

On LIFE and on VITAL ACTION in HEALTH and
DISEASE, sj. [Ready.

BIOPLASM. An Introduction t© Physiology and Medicine.
6.5. 6d.

DISEASE GERMS, and on the TREATMENT of the
FEVERISH STATE. 12s. 6d.

KIDNEY DISEASES, URINARY DEPOSITS, and CAL-
CULOUS DISORDERS. Third Edition. 25J.

LIFE THEORIES and RELIGIOUS THOUGHT, is. 6d.

PROTOPLASM. Third Edition, very much enlarged. loj. 6d.

London : J. & A. CHURCHILL.

New Works now ready.

The NATURAL HISTORY of PLANTS.
By H. BAILLON, President of the Linnean Society of Paris, Professor

of Medical Natural History, and Director of the Botanical Garden 06

the Faculty of Medicine of Paris. Vol. V., with 482 Wood Engravings,

25.?.

Vols. I. to IV., with 1,800 Wood Engravings 23.?. each.

BOTANICAL MAGAZINE, Coloured
Plates and Descriptions by Sir J. D. Hooker, C.B., F.R.S., of New
and Rare Plants. No. 410, February, with six beautifully Coloured

Plates, 3J. 6d. Annual Subscription, 42J.

L. REEVE & CO., s, Henrietta Street, Covent Garden, London, W.C.

NEW EDITION OF JOHNSON'S PATENTEE.

New Edition now ready, in 8vo, price los. 6d., cloth.

The PATENTEE'S MANUAL, a Treatise
on the Law and Practice of Letters Patent, especially intended for the

use of Patentees and Inventors. By J. JOHNSON, of the Middle
Temple, Barrister-at-Law, and J. H. JOHNSON, Assoc. Inst. C.E.,

Solicitor and Patent Agent, Lincoln's Inn Fields and Glasgow. Fourth

Edition, thoroughly revised and much enlarged.

London : LONGMANS & CO.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occasiona Jlllustrations

Conducted by J. W.Douglas, R. McLachlan, F.R.S., E. C. Ryb, F.Z.S.

and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and note

on all subjects connected with Entomology, and especially on the Insects of

the British Isles. , „. ,

Subscription—Six Shillings per Volume, post free. The volumes eom>

mence witli the June number in each year. ... . »
Vols. I. toV (strongly bound in cloth) may be obtamed by purchasers of

the entire set to date, at the increased price of 10s. each ; the succeeding

vols, may be had separately or together, at 7J. each.

Londoa: JOHN VAN VOORST, i, Paternoster Row.

N.B.—Communications, &c., should be sent to the Editors at the above

address.

BRYCE-WRIGHT'S CATALOGUE.
In apologising for the delay, the readers of Nature are

informed that this r/sume is now ready for distribution. Price

One Shilling.

BRYCE-WRIGHT,

90, GREAT RUSSELL STREET, LONDON, VV.C.

WANTED, Clean Copies of NATURE,
No. 358 and 433.—Address Office of Nature, 29. Bedford Street,

Strand.
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DIARY OF SOCIETIES.
London

THURSDA y, January 30.
Royal Society, at 8.30.—On the Effect of Heat on the Di-Iodide of Mer-

cury, Hglj : G. F. Rodwell and H. M. Elder.—A Comparison of the
Variations of the Diurnal Range of Magnetic Declination as Recorded at
the Observatories of Kew and Trevandrum : B. Stewart and Morisabro
Hiracka.—On the Determination of the Rate of Vibration of Tuning-
Forks : H. McLecd and Lieut. G. S. Clarke.—On Certain Means of
Measuring and Regulating Electric Currents : C. W. Siemens.

Society of Arts, at 8.—Gas Illumination ; Dr. W. Wallace.
Royal Institution, at 3.— Electric Induction: J. E. H. Gordon.
London iNSTiTirrioN, at 7.—Meaning and Origin of the Laws of Nature:

Sir Edmund Beckett.
FRIDAY, January 31.

Royal Institution, at 9.—Logic of Architectural Design : H. H. Statham.
Society of Arts, at 8.—Quest and Early European Settlement of India

:

Dr. G. Birdwood.
SATURDAY, Frbruary i.

Royal Institution, at 3.—Reptilian Life: Prof. H. G. Seeley.

SUNDAY, February 2.

Sunday Lecture Society, at 4.—Religious Parallelisms and Sjrmbolisms

:

Matthew Macfie.
MONDAY, February 3.

Royal Institution, at 5.—Monthly Meeting.
London Institution, at 5.—Birth, Life, and Death of a Storm : R. H.

Scott.

Medical Society, at 8.30.—Lettsomian Lecture.
Victoria Institute, at 8.—The Torquay Caves : J. E. Howard.

TUESDAY, February 4.

Zoological Society, at 8.30.—Notes on Points in the Anatomy of the
Hoatzin (Opisthoconius cristatus): Prof. A. H. Garrod, F.R.S.—On the
Breeding of the Argus Pheasant and ether PhasianiJse in the Society's
Gardens : Mr. Sclater.—On a New Genus and Species of Salticides : Rev.
O. P. Cambridge.

Society OF Arts, at 8.—The District to North of Lake Nyassa: H. B.
Cotterell.

Royal Institution, at 3.—Animal Development : Pro£ Schafer.

WEDNESDA Y, February 5.

Geological Society, at 8.—On the Occurrence of Pebbles with Upper-
Ludlow Fossils in the Lower Carboniferous Conglomerates of North

; Wales: A. Strahan, MA., and A. O. Walker, F.L.S.—On the Meta-
morphic Series between Twt Hill and Port Dinorwie : Prof. T. G. Bonney,
F.R.S., andF. T. S. H jughton, B.A.—On the Quartz-felsite and Asso-
ciated Rocks at the Ba- eof the Cambrian Series in North-Western Car-
narvonshire : Prof. T. G. Bonney, F.R.S.—On a New Group of Pre-
Cambrian Rocks (the Arvonian) in Pembrckeshire : Henry Hicks, M.D.
With an Appendix by T. Davis.—On the Pre-Cambrian (Dimetian,
Arvonian, and Pebidian) Rocks of Carnarvonshire and Anglesea : Henry
Hicks, M.D. With an Appendix by Prof. T. G. Bonney, F.R.S.

Society of Arts, at 8.—Best Methods for Improving Condition of Blind

:

Dr. T. R. Armitage.

THURSDAY, February 6.

Royal Society, at 8.30.—On Certain Dimensional Properties of Matter in
the Gaseous State : ftof . Osborne Reynolds.

Chemical Society, at 8.—Discussion on Dr. Tidy's Paper on the Pro-
cesses for Determining the Organic Purity of Potable Waters.

Linnean Society, at 8.—Anatomy of Ants : Sir John Lubbock, Bart.—
Bulls-thorn Acacia (A. sfktrrocephala): R. Irwin L>Tich.—Habits of
Ants, Bees, and Wasps : Sir John Lubbock, Bart.—Position of the Genus
Segr/emi'a among the Gastropoda: Dr. J. Gwyn Jeffreys.—Note on the
Genus Ottdiieya, Brown : Dr. Henry Trimen.

Royal Institittion, at 3.— Electric Induction: J. E. H. Gordon.
London Institution, at 7.—Britain in the Later Stone-Age : Prof. Boyd
Dawkins.

FRIDAY, February 7.

Royal Institution, at 9. —Bells: Rev. H. R. Haweis.
Geologists' Association, at 7.30.—Annual ileeting.

SATURDAY, February 8.

Royal Institution, at 3.—Lessing: R, W. Macan.
Physical Society, at 3.—Annual General Meeting.

SUBSCRIPTIONS TO NATURE
Yearly 28j.

Half-yearly 14J. 6^.
Quarterly js. dd.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 3ar. 6d.

Half-yearly i$s. 6d.

Quarterly Zs.

Office : 29, Bedford Street, Strand.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
By Special Appointment to His Majesty the King of Italy.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time of Benjamin Franklin, prores

conclusively that a Conductor made of Copper of adequate size is th« bist
of all appliances for the protection of every description of building &om the
destructive effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all pans of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the public.

It is simple in its applicatiun, no insulators bemg required, and it costs
only one shilling per foot for the standard sixe, which is »fe in any stone.

R. S. NETVAI.!. * CO.: 130, STRAND, W.C.
3«, WATERLT^O ROAD, LIVERPfJOL.
68, ANDERSTON QUAY, GLASGOW.

BIANUPACTORY—GATESHEAD-ON-TYNE

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established 1807.
Net Premiums and Interest „ ... ._ ;f396,818
Accumulated Funds .„ ... ... ;f 3,o83,'28i
Also a Subscribed Capital of more than ... £i,yx>,ooo

Reports, Prospectuses, and Forms may be had at the OflSce, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS, Actuary and Secretary.

Stage Micrometers
For the M icroscope.

Metric and English Systems
Upon the same Glass.

Divided to y^ of Millimetre,
and

OF English Inch.lOOO

Mounted in Card, Price ....
Mounted in Brass Frame, Price

IOy'6.

15/-.

R. & J. Beck,
31, CORNHILL,

LONDON, E.O.
AND

Q2I, OHESTNUT ST.,
PHILADELPHIA,

U.S.A.

PROF. TYNDALL'S "LESSONS I^
ELECTRICITY." Complete Apparatus to illustrate the above, "*

large Case, £$ loJ- Price List post free. Book, 2s. 6d. post free.—
Stanley, Optician, Railway Approach, London Bridge, S. E.

W. L A D D & CO..
Scientific Instrument Manafactnrers

{By Appointmtnt to the Royal Inttitutum of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S patent COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for makS^ Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahog^any and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence,
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EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrical Apparatus of all descriptions jor Lecture Purposes
Loaned out.

APPARATUS FOR CLASS Demon-
stration and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 205.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue of&0 pages post free 6 stamps.

Orders over ;£a carriage paid to any part, of the United Kingdom.

^ 0. TISLEY & Co.
OP"riCIANB> '*

172, BROMPTON ROAD, S.W.
(Close to South Kensington Museum)

THE PHONEIDOSCOPE
An Instrument for Observing the Colour-Figures of Liquid Films under the

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive
Pamphlet, &c., in C^d'joard Box, lox. (>d.

MANUFACTURED AND SOLD WHOLK8ALK AND RETAIL BY
S. C. TISLEY & CO., 172, BROMPTON ROAD. LONDON, S.W.
TELEPHONIC ELECTRICITY. All Materials suppUed for expert

mental purposes

Price Litis of Electrical and Acjusttc Apparatus, ivith Dra-wings and
Description of the Harmonosraph, Post Free 2d.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Brvce Wright, 90, Great Russell Street, London. W.C.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE Z4S. PORTABLE TIN CASE FOR DITTO, 2s. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5. ST. BRIDE ST. {late 2, Foster Lane), LONDON.

HOILOWAYS OINTMENT
A CERTAIN

REMEDY
For BAD BREASTS, OLD WOUNDS, and SORES. If

effectually rublied on the Neck and Chest, it cures SORE
THROATS, BRONCHITIS, COUGHS and COLDS; and for

GOUT, RHEUMATISU, and all Skin Diseases it is unequalled.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

EUDOLPH KOElNIG,
(DR. PHIL.)

MANUFACTURER OF
ACOUSTICAL INSTRUMENTS.

TO ILLUSTRATE THE LAWS
AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.

NOW READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4*. ^d. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED DESCRIPTIVE.

Demy 8vo, 480 pp., Illtistrated with 1,600 Woodcuts.

Most Complete And Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED,
Writing becomes a pleasure when this Ink is used. It has been adopted
by the principal Banks, Public OflBces, and Railway Companies throughout

Ireland.

It writes almost instantly Full Black. I Flows easily from the Pen.
D»es not corrode Steel Pens. Blotting-paper may be applied at the

Is cleanly to use, and not liable toBlot. j moment of writing.

Can be obtained in London, through Messrs. Barclay & Sons, Farring-

don Street; W. Edwards, Old Change; F. Newbery & Sons, Newgate
Street; Wm. Mather, London and Manchester; J. Austin & Co., Duke
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of

all Stationers.

BEWLEY & DRAPER (Limited), Dublin.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from \s. to io.r., in good condition, ready for

printing. Small, medium size, and large engravings, comprising a great

variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.

FACSIMILE OF SIGNATURE for ^s. An exact copy of any name
guaranteed. These signatures being engraved in bold relief, are useful for

Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps. ^_^

75, FLEET STREET, LONDON, E.G.

ARTISTIC.—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportimity

is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect styie. The terms

are moderate, and the hours can be made to suit the convenience of

pupils. Persons residing in the country can receive full instruction by
^

correspondence. For further particulars call or address Mr. J. Frank-
lin Nash, Artist and Engraver, 7s. Fleet Street, London, E.C.
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With Map?, Coloured Plate?, and Woodcuts, 8vo, 2\s.

NOTES BY A NATURALIST ON THE "CHALLENGER." Being an Account of

Various Obser\-ations made during the voyage of H.M.S. "ChiUenger" ^RouiiJ the World: in 1872-76. By H. N.

MOSELEY, F.R.S., Member of the Scientific Staff of the " Challenger." \Just ready

^

MAROCCO AND THE GREAT ATLAS, JOURNAL OF A TOUR IN. By Sir J.
D. HOOKER, K.C.S.I., C.B., F.R.S., and JOHN BALL, F.R.S., with Appendices, including a Sketch of the Gejiogy
of Marocco, by G. Maw, F.L.S., F.G.S. With Map and Illustrations. 8vo, cloth extra. 2\s.

" Not only a pleasant record of a most ^reeable expedition in regions where travelling is not easy for Europeans, but a contriba-
tion to science for which naturalists will be thankful."

—

Daily News.

With One Hundred Illustrations.

WATERTON'S WANDERINGS IN SOUTH AMERICA. New Edition, Edited, with
Biographical Introduction and Explanatory Index, by the Rev. J. G. WOOD. Medium 8vo, cloth elegant 215.

" The handsome illustrated edition just published may be said to render for'the first time due honour to a work of high value an7
enduring interest The work has the interest of a romance."

—

Daily News.

"One of the most delightful books ever written No better editor could be found for such a work than Mr. Wood.
The biography is exceedingly interesting ; and the editing of the book is excellent. A special word of praise is due to the
Uustrations."

—

Saturday Review.

THE REALISTIC ASSUMPTIONS OF MODERN SCIENCE EXAMINED.
By the late Professor HERBERT. 8vo. 141.

HABIT AND INTELLIGENCE: a Series of Essays on the Laws of Life and Mind. By
J. J. MURPHV. Second Edirion, revised and mostly re-written, with Illustrations. 8vo. idr.

MACMILLAN AND CO., LONDON.

JUST PUBLISHED.

SPORT AND WORK ON THE NEPAUL FRONTIER;
OR, TWELVE YEARS' SPORTING REMINISCENCES OF AN INDIGO PLANTER.

By "MAORI."
With Illustrations. 8vo. Price 145.

MACMILLAN & CO., LONDON.

THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.C.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Pvu-poses, on Sale or Rental,

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Privatb.
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringii^ the
Company's Patents.

Application for Price Lists or further information to be made to the Manager.

CHEMICAL & PHYSICAL APPARATUS JAMES WOOLLEY, SONS, ft CO.,
BOTTLES, PURE CHEMICALS, i 69, MARKET STREET, MANCHESTER.

And every requirement for Science Classes, Private Study, or Business
Purposes.

^^....c^.^^.,.^^ CHEMICAL APPARATUS AND REAGENTS
Carriage allowed to any station in England or Wales, on .rders of 4M ^°^ Lecture and Class Demonstration, Laboratory Instruction, &c

value and upwards. SETS OF APPARATUS AND CHEMICALS
MOTTERSHEAD AND CO. F« tie rario« PubUe E««inations.

7, EXCHANGE STREET, 4 10, HALF MOON STREET, PortabU Ckemical Cabinets adapted for private study.

MANCHESTER.- Prise Lists eo i^pHoation.
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COIVIPLETION OF
A SYSTEM OF MEDICINE.

EDITED BY

J. RUSSELL REYNOLDS, M.D., F.R.S.

Volume L, 8vo, 25s.

Part I.-GENERAL DISEASES ; or AFFECTIONS of the WHOLE SYSTEM.
§ I. Determined by Agents operating from without.

By W. Aitken, J. W. Begbie, H. Beigel, J. S. Bristowe, G. Buchanan, J. Gamgee, A. Gamgee. S. J. Gee,
E. Goodeve, J. Harley, J. Hutchinson, J. D. Macdonald, W. C. Maclean, J. F. Marson,' G. Milroy,
E, A. Parkes, J. R. Reynolds, S. Ringer, E. C. Seaton, E. Smith, W. Squire.

§ II. Determined by Internal Conditions.

By W. Aitken, B. E. Brodhurst, T. Buzzard, A. B- Garrod, T. Hillier.

Volume II., 8vo, 25s.

Part II.—LOCAL DISEASES. § I. Diseases of the Nervous System.
By F. E. Anstie, H. Charlton Bastian, J. W. Begbie, T. K. Chambers, S. J. Gee, Sir W. W. Gull, J.

Hughlings-Jackson, W. C. Maclean, H. Maudsley, J. N. Radcliffe, C, B. Radcliffe, J. S. Ramskill,

J. R. Reynolds, A. Roberts, W. R. Sanders, H. G. Sutton.

§ II, Diseases -of the Digestive System.—The Stomach. By Wilson Fox.

Volume III., 8vo, 25s.

Part'II.—(contd.)—LOCAL DISEASES. § II. Diseases of the Digestive System.
(continued),

By F. E. Anstie, J. W. Begbie, J. S. Bristowe, T. B. Curling, E. Goodeve, W. C. Maclean, W, H. Ransom,
C. E. Squarey, J. R. Wardell.

§ III. Diseases of the Respiratory System.
By E. F. Anstie, H. C. Bastian, H. Beigel, J. Hughes Bennett, Wilson Fox, Graily Hewitt, Sir W. Jenner,

iv "i M. Mackenzie, F. T. Roberts, H. Salter.

Volume IV,, Bvo, 21s.

Part II. (contd.)—LOCAL DISEASES. § IV. Diseases of the Organs of Circulation.
By J. W. Begbie, C. H. Fagge, W. T. Gairdner, W. R. Gowers, T. B. Peacock, F. Sibson.

Volume v., Bvo, 25s.

Part II. (contd.)—LOCAL DISEASES. § IV. Diseases of the Organs of Circulation,

By J. S. Bristowe, W. Murray, R, D. Powell, J. R, Reynolds.

§ V. Diseases of the Blood-Glandular System.
By H. Beigel, T. Lauder Brunton, W. R. Gowers, J. R. Wardell.

§ VI. Diseases of the Urinary Organs. *

By W. R. Basham, M. Beck, F. T. Roberts, W. Roberts, Sir H. Thompson.

§ VII. Diseases of the Female Reproductive Organs. t

By Graily Hewitt, W. O. Priestley, J. Williams.

§ VIII. Diseases of the Cutaneous System.
By A. J. Balmanno Squire.

General Index to Vols. I. to V.

MACMILLAN & CO., Bedford Street, Strand, W.C.

Printed by R. Cuav, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by
Macmilian and Co., at the Office, ag and 30, Bedford Street, Corent Garden.—Thursday, January 30, 1879.
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MICROSCOPIC OBJECTS
OC •aperladve perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal awarded for Excellence, Variety, ^c.

EDMUND WHEELER. 48w, Tollington Road. Holloway. London, N.

TUITION for the UNIVERSITIES and
ARMY.—Non-resident Pupils received for Individual Instruction by a
Private Tutor.—Address Tutor, 8, Gloucester Terrace, Onslow Gardens,
S.W.

ROYAL INSTITUTION OF GREAT
BRITAIN,

ALBEMARLE STREET, PICCADILLY, W.
Prof. TYNDALL, D.C.L., LL.D., will, on THURSDAY next, Feb. 13,

at 3 o'clock, begin a Course of Eight Lectures on " Sound, including its

Recent Applications and Methods of Reproduction."
Subscription to this Course, One Guinea ; to all the Courses in the Season,

Two Guineas.

NEW ATHEN>EUM CLUB
FOR GRADUATES OF UNIVERSITIES AND MEMBERS OF

SCIENTIFIC SOCIETIES.

The SECOND 500 MEMBERS are now being ADMITTED.

J. LOGAN LOBLEY. Secretary.

26, Suffolk Street, Pall Mall, S.W.

'WANTED, GOOD 3-inch ACHROMATIC
by Cooke.—Address S. J., Office of Nature, 29, Bedford Street,
Strand.

ROYAL SCHOOL OF MINES.
Professor Goodeve, M.A., will commence a course of Thirty-six

Lectures on " Applied Mechanics" on MONDAY next, the loth February,
at Ten o'clock, to be continued on every week-day but Saturday, at the
same hour. Fee for the Course, £,j,.

Mr. Warington W. Smyth, M.A., F.R.S., will commence a course of
Forty Lectures on "Mineralogy" on MONDAY next, the loth February,
at Noon, to be continued on each succeeding Tuesday, Thursday, Friday,
and Monday, at the same hour. Fee for the Course, £^.
Professor JuDD, F.R.S., will commence a Course of Fifty Lectures on

*' Geology " on MONDAY, the 17th February, at Ten o'Clock, to be
continued on every week-day but Saturday, at the same hour.
Fee for the Course, £^ ; for practice in Laboratory and Field, £6, in

addition to the lecture fee.

N.B.—The Courses on Applied Mechanics and Geology will be given at
South Kensington.

TRENHAM REEKS, Registrar.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
February 9.

—

Lawson Tait, Esq., on " The Method Employed for the
Fertilisation of Flowers, and the Relation of Insects to Plants." With
Oxyhydrogen Lantern Illustrations.—Members'Annual Subscription,;^!.
Payment at the Door—One Penny, Sixpence, and (reserved seats) One
Shilling.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Bemers
Street. W.

The LOMBE TAYLOR COLLECTION of
SHELLS.—This is undoubtedly the largest private Collection in the
world. The late proprietor, during fifty years preceding his death, lost
no opportunity of acquiring specimens, besides purchasing several entire
collections, notably that of Gaskoin, and the greater part of the shells
collected in the voyages of the Sulphur and the Satnarnng. The entire
cost of the collection was about ;fi 7,000. The above celebrated Collec-
tion is now placed for sale in the hands of G. B. Sowerby, and may be
seen, and selections made, on and afterWEDNESDAY, February 12th,
between the hours of 10 and 4, at 45, Great Russell Street, London,

DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has

f01 sale Specimens of the above ; also Cut Precious Stones in all Colours.

12, FRITH STREET, SOHO, W.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc, PreUminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work pracUcal.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET, BIRMINGHAM,
T. B. has last week posted to his subscribers a tube of water rich in

Infusoria and Diatoms. He has also been sending out Trout Spawn, 'show-
ing circulation of the blood in the embryo, and on the yolk-bag, Spongilla,
Stentors, Closterium lunula, Qicistes, Hydra, Stephanoceros, Philodina,
Nitella, &c.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form,
from IS. 6d. New cheap Electric Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Teacbers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON, Manufacturing Elec-
tricians, 4, Little Britain, E.C.

COLLECTION OF FOSSILS FROM
HEADON SERIES, Isle of Wight; 40 Species, 200 odd Specimens,
cleaned and named.—Address J. W. Elwe?, Otterbourne, Winchester.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., &c., in three sizes.

No. I, to bum 3 hours, £223.; No. 2, to burn 6 hours, £^ y. ; largest
sire, £s ss. Set of 20 Quart Bunsen's Cells, £^ 45. Model Electric
Lamp and 10 Cells, £2 12s. dd.

HOW to MAKE a TELESCOPE, a MICRO-
SCOPE. and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH and PRINT aCARTE, see ILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to
TRANSFER LANTERN SLIDES.

J. LANCASTER & SON, Bull Street, Birmingham.

The ELECTRIC LIGHT.—An Experienced
Lecturer on this subject is open to ENGAGEMENTS in any part of
the country. The lecture would be illustrated by all the recent forms
of regulators, with the help of a large battery or dynamo machine, as
may be arranged.—Apply to Scienxe, care of Edward Paterson, 3,
Bedford Court, Covent Garden, London.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, y. td. per ounce ; Squares,
2S. gd. ; post free 2d. extra ; Ground-edged Slips, y. per gross : also
other Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, 151, High Street. Stoke Newington, N.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (Ai^tronamical Observatory, Botanic Garden, Bussey Institution,

Bfriaity School, Law School, Museum of Comparative Zoology, Scientific

School), aay be seat to the Agents, Messrs. TrCbner & Co., 57 and 59,
Ludgate HiU, London.

jy^TIN WINSOR, Librarian.

EOZOON CANADENSE.
JAMES R. GREGORY has just received a large number of very fine

Specimens of the above, at all prices ; also Sections of the same, cut fi r

the microscope. Price of Specimens polished, 5^., lOJ., and upwards.

.

Microscopic Sections, post free, 2s. 2d. each, of

JAMES R. GREGORY,
GEOLOGICAL MUSEUM,

SS, CHARLOTTE STREET, FITZROY SQUARE,
LONDON.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Shhernkss-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected " specimens at present.

Orders for loj. Collections of 100 "good" specimens can be executed
without delay.

'; NOTES ON THE GEOLOGY OF SHEPPEY" post free on appli-

cation.

SCIENTIFIC PRESENTS.
Collections of FOSSILS, ROCKS, or MINERALS, arranged in Walnut
stuned and polished Cabinets with Lock and Key. Size of Specimens,

2 square inches. 100 Selected, 2ar. 200 Selected, 40^.

Catalogue free.
•»* No charge for packing. Carriage free to all parts of Great Britain.

"THE POPULAR SCIENTIFIC POCKET CABINET SERIES,'*
(Second Edition.)

Gems, Minerals, Metals, Fossils, Rocks, Shells, &c., &c. as Specimens
in Cabinet, 2S. lod. carriage paid.

THOMAS J. DOWNING (MINERALOGIST),
38, WHISKIN STREET, LONDON, E.C.
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ADVERTISING.
C. H. MAY 8c CO.,

GEXER.\L ADVERTISING OFFICES,

78, GRACECHURCH STREET, LONDON, E.C.

(The only Address.)

ESTABLISHED 1846-

Advertisements of every description received for insertion in all News-

papers, Magazines, Reviews, &c., at the same rates as at the offices of the

papers.
. . „ . . ,

Estimates for General Advertising. Reduction for a series.

Liberal terms to large advertisers.
i, j

Advertisements are also received for all newspapers, which may be aa-

dreised to these Offices, without extra charge, and rephes forwarded, iJ

required. . . . , ^ 1 j-

C. H. MAY & CO., having special communicaUon with the leadoig news-

papers three times daily, can guarantee the utmost promptitude and correct-

ueis of insertion to all Advertisements entrusted to them.

The Press Manual, containing a complete List of Newspapers published

in the United Kingdjm. Post free, dd.

CROOKES'
ULTRA GASEOUS STATE OF MATTER.

VACUUM TUBES, showing MOLECUL-\R SHADOWS
on URANIUM BULB, 13J.

ELECTRICAL RADIOMETERS, showing STONEY'S LAYER of

MOLECULAR PRESSURE, 15^.

CUPS, shewing BRIGHT FOCUS of MOLECULAR RAYS, 13J.

J . J . M A R R,
OPTICIAN,

31, MOORFIELDS, LIVERPOOL.

TELESCOPE for SALE.—A Fine Instru-
meet, 3J Objective, on Parallactic Stand of great strength and firmness.

Screw motii>ns ; several powers; in perfect condition. Price £is-
Shows companion to Rigel, &c.—Address Polaris, Office of Nature,
Bedford Street, Covent Garden, London.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price jr., he says :

.—" As it is impossible to enable the reader to recognise roclcs and mine-

rals at sight by aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured

from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's

College, London." These Collections are supplied on the followii^

terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays ... .~ ... ;f2 3 o

200 Specimens, in Cabinet, with 5 Trays .........550
300 Specimens, in Cabinet, with 9 Drawers ... .~ 10 10 o

400 Specimens, in Cabinet, with 13 Drawers ... ~. ai • o
More «xteasive Collections at 50 to 5,000 Guineas each.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. Cm
Honours). Education on Natural Principles. A limited number of Pupils.

Now ready, price 41. dd.. Vol. I., No. 6, of

THE JOURNAL OF PHYSIOLOGY.
EDITED

<With the co-operation in England of Prof. Gamgek, F.R.S., Prof. W.
Rutherford, F.R.S., Prof. J. B. Sanderson, F.R.S. : and in America of

Prof. H. BowDiTCH, Prof. H. N. Martin, and Prof. H. C. \VooD)by
MICHAEL FOSTER, M.D., F.R.S.

Contents.
Changes of the Globular Richness of Human Blood. By E. G. Cutler
and E. H. Bradford.

Estimation of Lime in the Shell and in the Interior of the Egg, before and
after Incubation. By V. C. Vaughan, assisted by Harriet V. Bills.

On the Physiological Action of Narcissia, an Alkaloid obtained from the

Bulb of the Common Daffodil. By Sydney RiscE.t and E. A. Morshead.
On the Influences which Modify the Work of the Heart By Charles

S. Roy. (Plates.)

List of Titles of Books and Papers of Physiological Interest published since

the appearance of Nos. 4 and 5.

MACMILLAN & CO.. London.

THE "HANSA,"
Published since 1864, in Hamburg^ is the only independent professional

paper in Germany, dedicated exclusively to Maritime Objects. Elssajrs,

OnUques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
lopment of Maritime Affairs in every respect. Every second Sunday one
Number in 4to at least; frequent supplements and drawings. Subscription

at any time ; preceding numbers of the year furnished subsequently. Price
I2J. for twelve months. Advertisements \d. a line, widely spread by this

ps^per; considerable abatement for 3, 6, 12 months' insertion. Business
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited bj
W. V. Fksedek, M.R., Hamburg, Alexander Street, 8.

Now ready, price i>s.

THE JOURNAL OF
ANATOMY AND PHYSIOLOGY

NORMAL AND PATHOLOGICAL.
conducted by

Profs. HUMPHRY, TURNER, M'KENDRICK. & Dr. CREIGHTON.

Vol. XIII., Part IL January, 1879.

Contents

:

—
1. Structure of Brain of White Whale (^Deljihijiaptenis leitccu). By Dr

Maj.r. (PlatesX., XI..XII.)
2. Optic Nerve Fibres and Ganghon Cells of Mammalian Retina. By Dr.

Thin. (Plate XIII.)
3. Movements of Iris. By William Ackroyd. F.I.C., &c.

4. Axillary Mammary Tumour. By A. H. F. Cameron, M.R.C.S.
5. Absence of Arteria Profunda Femoris. By A. H. Young, M. B.
6. Tenacity of Tissue. By Dr. James.
7. Variation in Course of Popliteal Artery. By T. P. A. Stuart.

8. Method for Measuring Diameter of Retinal Vessels. By J. C. Renton,
M.B.

9. Double Monstrosity of Head. By Prof. Cleland. (Plates XIV., XV.)
10. Formation of Placenta in Guinea-Pi?. By Dr. Creighton. (Plate XVI.)
II Physiological Type of Giant-Cells of Tubercles and Granulations. By

Dr. Creighton. (Plate XVI.)
Cotyledonary and Diffused Placenta of Mexican Deer {Cereus mexi'cu-

nus). By Prof. Turner.
Exostoses within External Auditory Meatus. By Prof. Turner.

Anatomy of Quadriceps Extensor Cruris. By W. R. Williams, M.R.C.S,
Influence of an Electro-Magnet on some Phenomena of a Nerve. By

Prof. M'Kendrick.
Action of Anaesthetics. Reported by Prof. M'Kendrick.
Preservation of Encephala by Zinc Chloride. By Prof. RoUeston.

Growth of Long Bones after Necrosis. By Dr. H. Helferich.

Report on Physiological Chemistry. By Dr. J. G. Brown.
20. Report on Recent Physiological Papers. By Dr. Beatson.

21. Report on Recent Memoirs on Anatomy of Brain. By Prof. Turner.

22. Notices of New Books.

MACMILLAN & CO.. London and Cambridge.

LA SEMAINE FRAN9AISE, a Journal in
French for English Readers. Politics, Literature, Music, Science, .\n.

Varieties, Notes for general and family reading.

LA SEMAINE FRANCAISE appeals to all
who wish to read good and varied and interestmg French. It will

represent every phase of the language as written or spoken in our O'^n

time, and contain nothing which may not be read by all.

LA SEMAINE FRANCAISE can be had of
all Newsagents and at all the Bookstalls, price 4//. ; or will be sent,

post free, from the Office of the Paper, 37, Southampton Street, Covent
Garden, London.

*. d.

Subscription for i year 19 6

,1 6 months 9 9^

3 .. 5 o

Persons finding any difficulty in procuring the paper through a
Bookseller or Newsagent may obtain it by post from the Publisher.
Tho-HAS Spanswick is the proper title for filling in Post Office Orders.
Post Office Orders should be made payable at the King Street Money-
Order Office, and Cheques should be crossed London and County Bank.
Address all Communications concerning the supply of the paper, or other
business matters, to The Publisher of La Semaine Franfaise, 37,
Southampton Street, Strand, London, W.C.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others
interested in the management of landed property throughout Scot-aad and
the Northern Couaties of England.
The AGRICULTURIST has also a very considerable eirculatioa on tie

Continent of Europe, America, Australia, and the Colonies.

The AGRICULTURIST U published every Wednesday aftemo<ro in

time for the evening mails, and contains Reports of all the principal British.

and Irish Markets of the week, besides telegraphic reports of those held o*
tke day of publication.

The Vetainary Departmsnt is edited by ane of the leading Veterinaria:i«

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Sc^ety
of England, the Royal Agricultural Society of Ireland, the Highla.id ^m
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,

and all the principal Agricultural Associations throughout Great Britain

and Ireland.
For Advertisers addressing themselves to Farmers a better medium irttt

not exist.

Price yi. By post, 3^. Annual Subscription, payable in advance, 14X.

Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jan., Edinburgh.

Established 1843.

WANTED, Clean Copies of NATURE,
No. 333 and 433.—Address Office of Nature, 29, Bedford Street,

Strand.
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TWO NEW VOLUMES OF THE

INTERNATIONAL SCIENTIFIC SERIES.
Crown 8vo, cloth, price i,s.

EDUCATION AS A SCIENCE.
By ALEXANDER BAIN, LL.D.

Crown 8vo, cloth, price 6s. 6d.

A HISTORY OF THE GROWTH OF THE STEAM ENGINE.
By Professor R. H. THURSTON. With numerous Illustrations.

C. KEGAN PAUL & CO., i, Paternoster Square.

With Maps, Coloured Plates, and Woodcuts, 8vo, 21^-.

NOTES BY A NATURALIST ON THE "CHALLENGER." Being an Account of
Various Observations made during the voyage of H.M.S. "Challenger" Round the World in 1872-76. By H, N.
MOSELEY, F.R.S., Member of the Scientific Staff of the " Challenger." [Just ready.

MAROCCO AND THE GREAT ATLAS, JOURNAL OP A TOUR IN. By Sir J.
D. HOOKER, K.C.S.I., C.B., F.R.S., and JOHN BALL, F.R.S., with Appendices, including a Sketch of the Geology
of Marocco, by G. Maw, F.L.S., F.G.S. With Map and Illustrations. 8vo, cloth extra. 2\s.

*' Not only a pleasant record of a most agreeable expedition in regions where travelling is not easy, for Europeans, but a contribu-
tion to science for which naturalists will be thankful."

—

Daily News.

With One Hundred Illustrations.

WATERTON'S WANDERINGS IN SOUTH AMERICA. New Edition, Edited, with
Biographical Introduction and Explanatory Index, by the Rev. J. G. WOOD. Medium 8vo, cloth elegant. 2is.

" The handsome illustrated edition just published may be said to render for the first time due honour to a work of high value'any
enduring interest The work has the interest of a romance."

—

Daz/y News.

"One of the most delightful books ever written No better editor could be found for such a work than Mr. Wood.
The biography is exceedingly interesting ; and the editing of the book is excellent. A special word of praise is due to the
illustrations."

—

Saturday Review.

THE REALISTIC ASSUMPTIONS OF MODERN SCIENCE EXAMINED,
By the late Professor HERBERT. 8vo. 14J.

HABIT AND INTELLIGENCE: a Series of Essays on the Laws of Life and Mind. By
J. J. MURPHY. Second Edition, revised and mostly re-written, with Illustrations. 8vo. i6j.

MACMILLAN AND CO., LONDON.

A NEW CATALOGUE OF STANDARD
WORKS on NATURAL HISTORY, SCIENCE, &c., published by
Mr. Van Voorst, may be had gratis on application.

J. VAN VOORST, I, Paternoster Row.

NEW MONTHLY GEOGRAPHICAL
PERIODICAL.

Now ready, the FEBRUARY Number o£

THE PROCEEDINGS OF THE ROYAL GEOGRAPHICAL
SOCIETY, AND MONTHLY RECORD OF GEOGRAPHY.

Published under the Authority of the Council, and Edited by H. W. Bates,
Assistant-Secretary.

Contents.

The Usambara Country. By the Rev. J. P. Farler. (With Map.)
Journey through Cyprus in the Autumn o£ 1878. By J. Thomson. (Map

o£ Recent Survey of Harbour of Famagousta.)
Rough Notes on Pre-Historic Cyprus. By Major-General Sir Henry C.

RawUnson, K.C.B.
Upper Basin of the Kabul River. By C. R. Markham, C.B. (With Map.)
New Maharajahate in Borneo. By P. L. Sclater, F.R.S.
Geographical Notes.
Obituary.
Correspondence.
Report of the Evening Meetings.
Proceedings of Foreign Societies.

New Books.
New Maps.

Price to Non-Fellows, if. dd.

,, EDWARD STANFORD, 55, Charing Cross, S.W.

NEW EDITION OF JOHNSON'S PATENTEE.
New Edition now ready, in 8vo, price loj. (>d., cloth.

The PATENTEE'S MANUAL, a Treatise
on the Law and Practice of Letters Patent, especially intended for the

use of Patentees and Inventors. By J. JOHNSON, of the Middle
Temple, Barrister-at-Law, and J. H. JOHNSON, Assoc. Inst. C.E.,

Solicitor and Patent Agent, Lincoln's Inn Fields and Glasgow. Fourth
Edition, thoroughly revised and much enlarged.

London : LONGMANS & CO.

Now ready, crown 8vo, price 2s. 6d.

A CATALOGUE OF THE WORKS OF
ROBERT WERE FOX, F.R.S., &c., &c., chronologically arranged,

with Notes and Extracts and a Sketch of his Life. By J. H. COL-
LINS, F.G.S., &c.

Truro: LAKE & LAKE, Princes Street.

BRYCE-WRIGHT'S CATALOGUE.
In apologising for the delay, the readers of Nature are

informed that this rhunte is now ready for distribution. Price

One Shilling.

BRYCE-WRIGHT,

90, GREAT RUSSELL STREET, LONDON, W.C.
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DIARY OF SOCIETIES.
London

THURSDAY, February 6.

ROTAL Society, at 8.30.—On Certain Dimensional Properties of Matter in

the Gaseous State: Pi-of. Osborne Reynolds.—Absorption of Gases by
Charcoal. No. 2. A New Series of Equivalents or Molecules : Dr. Angus
Smith.

Chemical Society, at 8.—Discussion on Dr. Tidy's Paper on the Pro-
cesses for Determining the Organic Purity of Potable Waters.

LiNNRAN Society, at 8.—Anatomy of Ants: Sir John Lubbock, Bart.

—

Bulls-thorn Acacia (A. sfharocephaU^: R. Irwin Lynch.—Ilabits of
Ants, Bees, and Wasps : So- John Lubbock, Bart.—Position of the Genus
Seguenna among the Gastropoda : Dr. J. Gwyn JeflBreys.—Note on the
Genus Oudneya, Brown : Dr. Henry Trimen.

Royal iNSTiTimoN, at 3.— Electric Induction : J. E. H. Gordon.
London In-stitdtion, at 7.—Britain ia the Later Stone-Age : Prof. Boyd
Dawkins.

FRIDAY, February 7.

Royal IxsTrruTiON, at 9.—Bells : Rev. H. R. Haw-eis.
Geologists' AssocLVTiOJf, at 7.30.—^Annual Meeting.

SATURDAY, February 8.

Royal Institotion, at 3.—Lessing: R. W. Macan.
Physical Society, at 3.—^Annual General Meeting.—On the Variation of
the Thermal Conducti\-ity of a Rod with Temperature : Dr. O. J. Lodge.

SUNDAY, February 9.

Si'KDAY Lecture Society, at 4.—Fertilisation of Flowers: Lawscn Tait.

MONDAY, February 10.

Royal College of Scrghoxs, at 4.—Evolution of the Vertebrata: Prof.
Parker.

London Institution, at s-—Indian Home Life: Prof. Monier Williams.
Society of-Arts, at 8.—Putrefactive Changes ; Dr. B. W. Richards:n.
Medical Society, at 8.30.

TUESDAY, February ii.

An-thropologic.\l Institute, at 8.—Customs of Australian Aborigines

:

Capt. W. E. Armit, R.N.—The Australian Abarigines: D. Macallister.
Royal Institution, at 3.—Animal Development: Prof Schafer.
Grssham College, at 6.—^The Recent Solar Eclipse : Rev. E. Ledger,
West London Scientific Association, at 8.

WEDNESDAY, February 12.

Royal Society of Literature, at 8.—On the History, System, and
Varieties crfTurlcsh Poetry ; Illustrated by Selections in the Original and
in English Paraphrase : J. W. Redhouse, M.R-A. S.

Society of Arts, at 8.— -\pplication of B^semer Process to the Reduction
of Metallic Sulphides : J. Hollway.

Royal College of Sitrgeoxs, at 4.—Evolution of the Vertebrata : Prof.
Parker.

Royal Microscopical Society, at 8.—Annual Meeting.
Gresham College, at 6.—Recent Solar Eclipse: Rev. E. Ledger.

THURSDAY, February 13.

Royal Soceett, at 8.30.—Note on the Development of the Olfactory Nerve
and Olfactory Organ of Vertebrates : Dr. Milnes Marshall.—On the De-
velopment of the Skull and its Nerves in the Green Turtle {Clulcne
ntidas), with Remarks on the Segmentation seen in the Skull of Various
Tj-pes: Prof. Parker.

Mathematical Society, at 8.—On a Modular Equation, on Prof. Cayley's
Foimula, and on the Formula for Four Abelian Functions answering to
the Formula for Four Thete Functions: Prof. H. J. S. Smith, F.R.S.—
On the Number of Conies wUdi satisfy Five Independent Conditions : M.
Halphen.—Construction of Magic Squares: Sir J. Cockle, F.R.S.

—

Quaternion Proof of Minding's Theorem: J. J. Walker.—Notes on
Frames: Prof. Henrid, F.R.S.

Royal Institution, at 3.—Sound: Prof. TjmdalL
Society of Arts, at 8.—Noxious Vapours : A. G. Phillq>.

London Institution, at 7.

Gresham College, at 6.—Recent Solar Eclii>se: Rev. E. Ledger.
FRIDAY, February 14.

Royal Institution, at 9.—November Meteors : Prof. Johnstone Stoney.
QimKETT Microscopical Club, at 8.

Greshaji College, at 6.—Recent Solar Eclipse : Rev. E. Ledger.
Royal College of Surgeons, at 4.—Evolution of the Vertebrata : Prof.

Parker.
SATURDAY, February 13.

Royal iNsrrruTiON, at 3.—Lessing : R. W. Macan.

SUBSCRIPTIONS TO NATURE
Yearly 28J.

Half-yearly 14J. ^d.

Quarterly 7s. 6d.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 30J. 6d.

Half-yearly 1$$. 6d.

Quarterly 8j.

Office : 29, Bedford Street, Strand.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Bryce Wright, 90, Great Russell Street, London, W.C.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Serenhotu^ from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and Unitbrsity Courses.
Calendar post free from

Thk Principal—BENJAMIN RALPH, LL.B. DnK

VcL IL, Part i, FEBRUARY, 1879, with 4 Plates, price y.

THE JOURNAL OF THE ROYAL
MICROSCOPICAL SOCIETY.

Edited, under the Direction of the Publicati'.n Committee, by FRANK
CRISP, LL.B., B.A., F.L.S., one of the Secretaries of the Society.

I. CEcistes umbella and other Rotifers. By C T. Hudson, M.A.,LL.D.,
V.P.R.KLS.

II. Further Inquiry into the Limits of Microscopic Vision and the Delu-
sive Application of Fraunhofer's Optical Law of \Tsion. By T)r.

Royston-Pigott, M.A., F.R.S., F.R.M.S.
III.-IV. Some Recent Forms of Camera Lucida. By F. Crisp, LL.6.,

B.A. , and Dr. J. Cunningham Russell,
v., VI., VII. Immersion Illuminators. By J. Mayall, Jun., F.R.M.S.,

Dr. J. Edmunds. M.R.C.P., F.R.M.S., and J. W. Stephenson,
F.R.A.S.,Treas. R.M.S.

VIII. The Thallus of the Diatomacea. By F. Kitton, Hon. F.R.M.S.
New (Auditory) Sense Organs in Insects (illustrated).—The Ovule.—The

Cephalodia of Lichens.—Parasitism in Infusoria,—New Parasitic Crustacea.
—Structure of the Nerves in the Invertebrata.—Comidia of Polyporus.—
Morphology of the Oxytrichina ; and many other Notes of recent Micro-
scopical and Biological Investigations.

Bibliography of English, American, French, Belgian, German, Austrian,
and Russian Bocks, Journals, Transactions, &c
Proceedings of the Society.

WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, ^.C.

Stage Micrometers
For the Microscope.

-^TUTT AND j-jnny ENGLISH INCH AND
\t. Millimetre.

WOODWARD'S RIGHT-ANGLED
PRISM, FOR EXAMINATION WITH
IMMERSION OBJECT GLASSES.

STEPHENSON'S IMMERSION
ILLUMINATOR.

RIVET'S SECTION CUTTER.
NEW MICROSCOPIC OBJECTS,

. &c., &c., &c.

R. & J. Beck,
31, CORNHILL.,

LONDON, E.C;
AND

Q2I, CHESTNUT- ST.,
PHII_ADEL_PHIA,

U.S. AMERICA.

W. L A D D & CO.,
Scientific Instnunent Manafacturers

{By AppmnittUMi to tht Rayed Instituium. cf Great Sritaut),

II & 12, BEAK STREET, REGENT STREET, W.

BYRNE'S PATENT COMPOUND PLATE PNEU-
MATIC BATTERY for Cautery and general purposes.

EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.

HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.

LADD'S IMPROVED SELF-CHARGING HOLTZ
ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instnunent is

immediately available in any condition of the atmosphere.

Philosophical Apparatus of every DescripUon.

lOustraied Catalogue, Sixpence.

PROF. TYNDALL'S "LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, in

large Case, £s io». Price List post free. Book, 2J. &£ post free.—

•

STASJi.Ey, Optician, Railway Approach, London Bridge, S.E.
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EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrical Apparatus of all descriptions for Lecture Purposes

Loaned out.

APPARATUS FOR CLASS Demon-
stration and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 10s.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

Nrjj Lllustrated Catalogue of (tO pages post free 6 stamps.

Orders over £i carriage paid to any part of the United Kingdom.

FRYS GOLD MEDAL,
PARIS EXHIBITION.

COCOA In Packets and Tins. ' Pure
Cocoa only, with the super-

fluous oil extracted.

'If properly prepared, there is no nicer

or more wholesome preparation of

cocoa."

—

Food, Water, and Air,
edited by Dr. Hassall.

EXTRACT
J. S. FRY & SONS, Bristol and London.

HOLLOWAYS PILLS
THIS

MEDICINE

Is s Certain Cure for aU Disorders of the LIVEE, STOMACH

AND BOWELS. A Great PTJEIFIER of the BLOOD; a

Powerful Invigorator of the System, in cases of WEAKNESS
AND DEBILIIT, and is unequalled in Female Complaint*.

JOHN NORMAN,
M.\NUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.G.

Lists post free on application.

FLETCHER'S
PERFECTED GAS FURNACE.

The simplest and cheapest of all, both ^ '~:
,

n first cost and in use. Will work with
any gas supply
from 10 to 100
feet per hour,

and will fuse
[

with ease sub- air

stances infusi-

ble in any
knownfurnace.

Prices from ==;

13s. 6d.

Fletcher's New Patent Blowpipe & Perfected Mouthpiece.

Complete

Illustrated

List on

Application.

THOS. FLETCHER, Museum Street, Warrington.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.G.
By Special Appointment to His Majesty the King of Italy.

Just published, 4to, price 'js. 6d., illustrated.

JOHANNES MULLER ON CERTAIN VARIATIONS IN THE VOCAL
ORGANS OF THE PASSERES THAT HAVE HITHERTO ESCAPED NOTICE. The Translation by F. Jeffrey

Bell. Edited, with an Appendix, by A. A. Garrod, F.R.S.

Oxford : Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the

University.

JUST READY, IN 8vo, PRICE 5^.

STUDIES IN COMPARATIVE ANATOMY, NO. 11.

THE ANATOMY OF THE INDIAN ELEPHANT.
By L. C. MIALL, Professor of Biolog>' in the Yorkshire College,

AND

- F. GREENWOOD, Curator to the Leeds School of Medicine.

With Illustrations.

MACMILLAN AND CO., LONDON.
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THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE i4f. PORTABLE TIN CASE FOR DITTO, 2*. td.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5. ST. BRIDE ST. {late 2, Fester La>ie\ LOXDON.

JAMES WOOLLEY, SONS, & CO.,
69, MARKET STREET, MANCHESTER.

S.
0. TISLEY <g c,

OPTICIANS, %
17 a, BROMPTON ROAD, S.W.

iClose to South Kensington Museum).

THE PHONEIDOSCOPE
Aa Instnunent for Obsenring the Colour-Figures of Liquid Films under tho

action of Sonorous Vibrations.

B«mg a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, DescriptiTe
PUnphlet, &C., in Card^xard Box, lof. f>d,

MAHUFACTURED AI«5 SOLD WHOLMALB AKD XKTAIL BT
S. C TISLEV & CO., 17a, BROMPTON ROAD, LONDON, S.W.
TELEPHONIC ELECTRICITY. All Materials supplied for eiperi-

mental ptnrposes-

Pric* Lists of Electrical and Aejustie Apparatus, tuith Draiuingt and
Description ef the Harmonozraph, Post Free id.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Ln-Ks only. Established 1807.

Net Premiums and Interest ... .~ ... »..„... ^£396,818
Accumulated Funds ... .« .« ... ... ... „. ... ;£3,oS3,38i
Also a Subscribed Capital o£ more than ... ... ... ... ;£t. 500,000

Reports, Prospectuses, and Forms may b« had at the Office, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS, Actuary and Secretary.

LIGHTNING CONDUCTORS.
Szpeiience, accumulated since the time o£ Benjamin Franklin, proTe;

CndusiTely that a Conductor tpade of Copper of adequate size is ih« b«st
of all appliances for the protection o£ every description o£ building £iom the
daatroctiTe effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with tinYarying success, is the most Reliable, most Effective, and Cheapest
ConductM' ever offered to the public.

It is simple in its application, no insulators being required, and it costs
•nly one shilling per foot for the standard siie, which is safe in any storm.

R. S. NEWAItli at CO.; 130, STRAND, W.C.
36, WATERLOO ROAD, LIVERPOOL,
es, ANDERSTON QUAY, GLASGOW.

MAKUFACTORY—GATESHEAD-ON-TYNE.

MICROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth,

Visit Scales, Anatomical Preparations from the Human Subject and Lower
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole
Insects, Parasites, parts of Insects, Ossicula, Spiaes, &c, of Echinoder-
mata. Spicules of Sponges and Gcrgonias, Foramiiufera, Botanical Prepara-
tions, Diatomacez, Saltt, Cryst^, Sections of Rocks, Fossils, Minerals,
ftc
Ochreous Iron in Moss-like Forms in Caldte, is. 6d. post-free.
Stellar Mica, or Canadian Phlogopitt, i;. ^d. post-free.

Catalogues free.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONDON, W.C.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstradea, Laboratory Icstmction, &c

SETS OF APPARATUS AND CHEMICALS
For the Tarioos Public Examinatioas.

PfrtabU ChmticeU Cahinets adapted f»r privatt study.

Price Lists on Appfieation.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to lor., in good condition, ready for
printing. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.
FACSIMILE OF SIGNATURE for 3*. An exact copy of any name

guaranteed. These signatures being engraved in bold relief _, are useful for
Stamping Books, Circulars, and Documents, or Marking T.m-Ti^ and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an cpporti:nitv
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For fCurther particulars call or address Mr. J. Frajjk-
LiN Nash, Artist and Engraver, 75, Fleet Street, London, E.C.

NOW READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4i. id. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS :

ILLUSTRATED, CLASSIFIED DESCRIPTIVE.
Demy Sro, 480 pp., Illnstrated with 1,600 Woodcuts.

Most CompUU dnd Chempest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET.
LONDON, W.C.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given f©r Design,

Constructien, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.C.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMliiNTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND,

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.
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E. DENT & Co.,
MANUFACTURERS OF

WATCHES, CHRONOMETERS, ASTRONOMICAL
TURRET, AND OTHER CLOCKS.

T02HER MAJESTY ^THE

QUEEN.

' To

Foreign Sovereigns, g

Catalogues on Appli-

cation.

TO]H.R.H. THE PRINCE

WALES.

To

Foreign Repubiics.

Catalogues on Appli-

cation.

Series I.—24 Medical Pathological Preparations,
in Case £2 2 o

,, II.—24 Physiological Preparations, in Case 220
,, III.—24 Educational

,, ,, 220
„ IV.—48 Physiological „ ,, 440

Makers of the Great Westminster Clock (Big Ben) ; of the Standard Clock and Standard Galvanic Chronograph
of the Royal Observatory, Greenwich ; and of Standard Clocks in most principal Home and Foreign Observatories.

MAKERS OF ADMIRAL-TV STANDARD COMPASSES.
Only Places of Business

—

61, STRAND, AND 34, ROYAL EXCHANGE, LONDON.

MICROSCOPIC SPECIALITIES.
Series V.—24 Preparations from the Frog, in

Case ;^2 2 o

„ VL—24 Surgical Pathological Preparations 220
,, A,—48 Diatomaceae (selected) 2 10 o

„ B.—24 „ (very rare) i 11 6

Pathological and Physiological Preparations in great and constantly increasing variety, and of most valuable descriptions. 15^. to

30J. per doz.

Descriptive Lists and full particulars on application to

ARTHUR C. COLE & SON,
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W.

Late of 62, St. Domingo Vale, Everton, Liverpool.

THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.C.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private

Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels •
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by

Macmili.an and Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Thursday, February 6, 1S79.
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" To the solid ground

Of Nature trusts the mind which builds for aye."—Wordsworth
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Registered as a Newspaper at the General Pjst Office.] [All Rights are Reserved.

JAPANESE MAQIO MIBROES.
MR. JOHN BROWNING has a limited number of genuine rare

Japanese Bronze Mirrors. The polished reflecting surface of these

mirrors is coated with a quicksilver amalgam, and when looked at

shows no trace whatever of the desi^ in relief on the back, but

when a sunbeam, or other bright light, is reflected from the surface

on to a screen, there is seen on the screen an image of the raised

pattern consisting of natural objects, geometrical figures, or Chinese

symbols signifying "long-life," "happiness," &c.

" The explanation cf the magic of this Eastern Mirror arises, not,

as has been supposed, from a subtle trick on the part of the maker,
nor from inlaying of other metals, nor from hardening of portions
by stamping, but from the natural property possessed by certain

thin bronze of buckling under a bending stress so as to remain
strained in the opposite direction after the stress is removed. And
this stress is applied partly by the megebo, or ' distorting rod,' and
partly by the subsequent polishing which in an exactly similar way
tends to make the thinner parts more convex than the thicker."

—

" The Magic Mirror of Japan," Professors Ayrton and Perry, Froc.
Royal Societ)', December 12, 1878.

" The Mirror ranks far higher in Japan than our notions of a
looking-glass would allow us to imagine, and takes the place of the
cross in Roman Cathohc countries. The ' two-great-divine-palaces

'

at Ise, containing the yata no kagami, the first made mirror, have in
the eyes of the Japanese the same importance as has the Holy
Sepulchre for the Greeks and Armenians, and Mecca for the
Mahommedans. The Mirror, therefore, constitutes the most im-
portant part of the regalia of the Japanese sovereigns."—"The
Mirror of Japan and its Magic Quality," Prof. Ayrton, the Friday
Evening Lecture, the Royal Institution, January 24, 1879.

Prices Five, Four, and Three Guineas, depending on the Perfection
ofthe Reflecttd Image.

JOHN BROWNING,
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE

ROYAL. OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE.
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD

UNIVERSITIES, HOBOKEN COLLEGE, &c., &c.

63, STRAND,
FACTORY—SOUTHAMPTON STREET, LONDON, W.C.

w.c.
ESTABLISHED loo YEARS.
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MICROSCOPIC OBJECTS
Of tuperlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal awarded for Excellence, Variety, ^c.

KDMUND WHEELER, 48N. ToUington Road, Holloway, London, N.

GEOLOGICAL SOCIETY OF LONDON.
The ANNIVERSARY MEETING of this Society will be held at the

Society's Apartments, P.urlington House, on FRIDAY, February 21st, at
I o'clock ; and the ANNUAL DINNER will take place the same Evening,
at "The Criterion," Piccadilly, at 6 o'clock.

Members and Visitors intending to dine are requested to leave their names
at the Society's Apartments.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
February 16.—A. Ellev Finch, Esq., on "The English Freethinkers
of the Eighteenth Century."—Members' Annual Subscription, £\.
Payment at the Door—One Penny, Sixpence, and (reserved seats) One
Shilling.

TUITION for the UNIVERSITIES and
ARMY.—Non-resident Pupils received for Individual Instruction by a
Private Tutor.—Address Tutor, S.Gloucester Terrace, Onslow Gardens,
s.\v.

NEW ATHEN/EUM CLUB
FOR GRADUATES OF UNIVERSITIES AND MEMBERS OF

SCIENTIFIC SOCIETIES.

The SECOND 500 MEMBERS are now being ADMITTED.
The Club being proprietary, Members incur no pecuniary liability beyond

the Admission Fee and Annual Subscription.

For Prospectus and Form of Application for Membership apply to

J. LOGAN LOBLEY, Secretary.

26. Suffolk Street, Pall Mall, S.W.

A GENTLEMAN desires to take Lessons
by Correspondence in Mathematics (elementary and subsequently ad-
vanced) from a Graduate of London or Cambridge in mathematical
honours and teacher of some experience. A satisfactory reason for

preferring this mode of instruction can be adduced.—State terms, &c.,
to Descartes, London Institution, E.C.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-

men and Ladies prepariBjt for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Bemers
Street, W.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, 3J. td. per ounce ; Squares,

2j. gd. ; post free 2d. extra ; (jround-edged Slips, 5*. per gross ; also

other Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, isi, High Street, Stoke Newington, N.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental

Libraries (Astronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrCbner & Co., 57 and 59,

Ludgate HiU, London.
jygTIN WINSOR. Li1»rari|g.

^VITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A Lond. (in

Honours). Education on Natural Principles. A limited number ofPupils.

LARGE INDUCTION COIL, by Ladd^
About 14 miles of Wire. In perfect condition, with Condenser. Price

£\%. May be seen at Mr. Yeates', 33, King Street, Covent Garden.

DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has

for sale specimens of the above ; also Cut Precious Stones in all Colours.

12, FRITH STREET, SOHO, W.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET, BIRMINGHAM.
T. B. has last week posted to his subscribers some root-fibres covered

with adherent living organisms, with diagrammatic sketches. He has also
sent out embryo Trout in the alevln stage, wonderfully transparent ; also
SpongiUa, Floscularia, Stephanoceros, Philcdina, Nitella, &c.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.

TELESCOPE for SALE.—A Fine Instru-
ment, 3J Objective, on Parallactic Stand of great strength and firmne
Screw motions ; several powers ; in perfect condition. Price /
Shows companion to Rigel, &c.—Address Polaris, Office of Natl'
Bedford Street, Covent Garden, London.

NOTICE OF REMOVAL.
MESSRS. S. & B. SOLOMONS, Opticians

to the Government, have REMOVED from No. 39, Albemarle Street

(where they have been established over 50 years), to

61, PALL MALL
(Opposite MARLBOROUGH HOUSE).

Specialties.—The ;^5 ASTRONOMICAL TELESCOPE, Micro-
pical and Philosophical Instruments, high-class Gold and Steel and M
TINTED SPECTACLES.

The LANCASTER ELECTRIC LAMP, dc
vised by W. J. LANCASTER, F.C.S., F.R.A.S., »c., in three ti;

No. I, to bum 3 hours, ;£2 is. ; No. 2, to burn 6 hours, {^-^ ^s. ; larr

size, £5 5-r- Set of 20 Quart Bunsen's Cells, £4 ^s. Model Electr

Lamp and 10 Cells, £2 12s. 6d.

HOW to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC L.\NTERN. How to TAKE a PHOT
GRAPH andPRINTaCARTE.seelLLUSTRATEDCATALOGl
now ready, 3 stamps. Containing full direction for above, and hov
TRANSFER LANTERN SLIDES.

J. LANCASTER & SON, Bull Street, Birmingham.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Sea, respectfully intimates t'

the appeal recently made by him has been so heartily responded to, that he

cannot receive any more orders for " extra selected " specimens at present. I

Orders for loj. Collections of 100 "good" specimens can be executed
without delay.
"NOTES ON THE GEOLOGY OF SHEPPEY" post free on a?:

cation.

MINERALOGY AND GEOLOGY.
A New List of Collections of Fossils, Minerals, and Rocks now rea

including Special Collections to illustrate the various Text-books,

Cabinets. List of Sections cf Rocks for the Microscope. Blowpipe Af

}

ratus and Materials of all kinds in Cases or separately. New Pattern-;

Geological Hammers, with prices. List of New and Second-hand Books

JAMES R. GREGORY,
MUSEUM OF GEOLOGY,

88, CHARLOTTE STREET, FITZROY SQUARE

MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List.

Pocket Case, 2^. ; 24 ditto (second series), 2S.; Moh's Scale of Hardr
cf Minerals, 9 Specimens with File and streak tablet in a convenient C:

4S.; von Kohbell's Scale of Fusibility of Minerals, 6 Specimens in Peel;

Case, 2S. ; _ Geological Collecting Bag complete, 4s.; Ditto Hamme
Holder and Strap, 2.J. Geological Charts, Books, Hammers, Chiselsj

Lenses, Acid Bottles, Glass-capped Boxes, Cement for Mounting and Re

pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fossils, .-'

Rocks, sent en approval and for selection to all parts of the world.

,

THOMAS J. DOWNING,
38, WHISKIN STREET. LONDON, E.C.

catalogues free. ^

ELECTRICAL & SCIENTIFIC APPARA
TUS for AMATEURS and the TRADE.—Microphones of every fcr

from i^. 6d. New cheap Electric Lamps and Batteries. Inducti

Coils and Frictional Machines are specialties. Electrical Bells, F

and Thief Alarms, and Automatic Switch-boards. Magnets, Cover

Wires, Screws, and all Materials. Apparatus for Science Teache;

Illustrated > Catalogue, one stamp. Repairs and Alterations. Appar

tus made to sketch.—DALE & CRAMPTON, Manufactunng tie

tricians, 4, Little Britain, E.C.
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^aU i)B auction.

\'a1iiable Library of the late Dr. BUTTER, of Hazelwood, Upper
Norwood.

MESSRS, HODGSON will SELL by AUC-
TION' at their Rooms, 115. Chancery Lane, W.C, on WEDNESDAY,
February 19, and following day, at i o'clock (by order of the Executors),

the valuable LIBRARY of the late DONALD BUTTER, Esq., M.D.,
comprising Curtis's Botanical Magazine, 102 vols.—Sowerby's English
Botany, with Supplement, 40 vols.—D.tto, edited by Syme and Lankes-
ter, II vols.—Jardine's Naturalist's Library, 40 vols.—Botanical, Che-
mical, and other Scientific ^Vorks—Proceedings of Learned Societies

—

Books relating to Scotland and India—Dr. Smith's Dictionaries, 9 vols.

—Grote's Greece, 8 vols. —Gibbon's Rome, 8 vols.—Dyer's Europe, &c.,

5 vols.—Knight's Popular England, Shakspere, and London, 20 vols.

—

Scott's Works, 102 vols.— Ballantyne's Novelist's Library, 10 vols.

—

Watt's BibUotheca. 4 vols.—Richardson's Persian Dictionary—Durand's
Architecture, 2 vols.—Keith Johnstone's Physical Atlas, &c.—Sets of
the Illustrated News, Art-Journal, Punch, and other Serials—the whole
in excellent condition.

To be viewed and Catalogues had.

"HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after

this date all Thermometers verified at the Kew Observatory will be marked,
free of expense, with their monogram, '' K.O.," interlaced, and a register

number, in addition to the maker's number.
The 'Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Obseri-atory^ December 13, 1878.

Scale of Charges.for Verification, &c., pest free on application.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seren hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.
Calendar post free from

The Principal—benjamin RALPH, LL.B. Dub.

ADVERTISING.

C. H, M A Y & C O.,
GENERAL ADVERTISING OFFICES,

78, GRACECHURCH STREET, LONDON, E.C.
(The only Address.)

ESTABLISHED 1846.
Advertisements of every description received for insertion in all News-

papers, Magazines, Reviews, &c., at the same rates as at the offices of the

papers.
Estimates for General Advertising. Reduction for a series.

Liberal terms to large advertisers.

Advertisements are also received for all newspapers, which may be ad-
dressed to these Offices, without extra charge, and replies forwarded, if

required.

C. H. MAY & CO., having special communication with the leading news-
papers three times daily, can guarantee the utmost promptitude and correct-

ness of insertion to all Advertisements entrusted to them.

The Press Manual, containing a complete List of Newspapers published
in the United Kingdom. Post free, dd.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, priee 9*., he says :—" As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied oa the following
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays >...>... j^t a o
zoo Specimens, in Cabinet, with 5 Trays ... ......550
300 Specimens, in Cabinet, with 9 Drawers ... ... la 10 a

400 Specimens, in Cabinet, with 13 Drawers ... ... 21 a o
More extensive Collections at 50 to 5,000 Guineas each.

LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C.

A. ANTHONY NESBIT, F.C.S.,

WATER ANALYST,
Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part of
the Kingdom.

LA SEMAINE FRAN^AISE, a Journal in
French for English Readers. Politics, Literature, Music, Science, Art,
Varieties, Notes for general and family reading.

LA SEMAINE FRANQAISE appeals to all
who wish to read good and varied and interestmg French. It will

represent every phase of the language as written or spoken in our own
time, and contain nothing which may not be read by all.

LA SEMAINE FRANCAISE can be had of
all Newsagents and at all the Bookstalls, pr'.ce 4^. ; or will be sent,
post free, from the Office of the Paper, 37, Southampton Street, Covent
Garden, London.

s. d.

Subscription for i year 19 6

„ 6 months 9 9
3 •. 5 o

Persons finding any difficulty in procuring the paper through a
Bookseller or Newsagent may obtain it by post from the PubLsher.
Tko.mas Spanswick is the proper title for filling in Post Office Orders.
Post Office Orders should be made payable at the King Street Money
Order Office, and Cheques should be crossed London and County Bank.
Address all Communications concerning the supply of the paper, or other
business matters, to The PubUsher of La Semaitu Fran^aise, yj,
Southampton Street, Strand, London, W.C.

THE
MONTHLY JOURNAL OF SCIENCE

and annals of

BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRIAL ARTS.
MANUFACTURES, AND TECHNOLOGY.

Edited by WILLIAM CROOKES. F.R.S., &c.

The first number of the Monthly Series (February, 1S79) b
Now Ready.

Price ONE SHILLING and SIXPENCE.
Contents.

I. "Progress"—The Alleged Distinction between Man and Brute.
II. Matter Dead—Roger Bacon and John Dalton.

III. A Contribution to the History of Electric Lighting. By W.
Mattieu Williams, F.C.S., F.R.A.S.

IV. The Problem of FLght—Ballooning in Arctic Exploration,
V. Electric Lighting. By Prof. W, E. Ayrton.

^ VI. Instinct or Reason ?

VII. New Achromatic Microscope.
VIII. Safe Anaesthesia.
IX. On the Transmission of Power by Meatis of Electricity. By Profs.

Elihu Thomson and Edwin
J. Houston.

Correspondence—The Band-Pattern m Animals—The Sea-Serpent
Reviews of Scientific Works—Science Notes—Proceedings of Scientific

Societies.

LondoH : 3, Horse-Shoe Court, Ludgate Hill.

THE
AUSTRIAN MONTHLY ORIENTAL

REVIEW.
Published by GEROLD & CO., Stephans-PIatz, Vienna, under the direc-
tion of the Oriental Museum in that city, with the co-operauon of Messrs.
M. A. Becker, Vienna ; G. Detring, Shanghai; F. v. Hellwald, Cannstadt

;

Fr. V. Hochstetter, Vienna ; F. Kaniu, Vienna ; A. von Kremer, Vienn?.

;

F. X. von Neumann, Vienna ; A. Pecz, Vienna : J. E. Polak, Vienna ; F.
v. Richthofen, Berlin; C. v. Scherzer, Leipzig; J. v. Schwegel, Vienna:
J. Vamberg, Budapest ; G. Wagener, Yedo ; J. von Zwcedinck, Beyroat.

Edited by A. von Scala.
Published Monthly. Annual Subscription, 5 f. 60 kr. ; for the German

Empire, 11 marks; for England, lu. ; for all other European countries,
14 francs ; for China, Japan, and Australia, 16 francs ; for India, 7 Rs.
The Oesterreichische Monatschrift fiir den Orient has the advantage of

the co-operation of the most distinguished savans, and has awakened the
greatest interest and influence in all directions. The circulation is in-
creasing daily, and it is steadily gaining in popularity.

Subscriptions for 1879 should be sent in early, as it may not be possible
later to obtain complete files.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrationr.
Conducted by J. W. Douglas, R. McLachlan, F.R.S., E. C. Rye, F.2.S.

and H. T. Stainton, F.R.S.
This Magazine, commenced in 1864, contains standard articles and ncte

an all subjects connected with Entomology and especially on the Insects of
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of
the entire set to date, at the increased price of lof. each ; the succeeding
Tols. may be had separately or together, at 7J. each.

London: JOHN VAN VOORST, i. Paternoster Row.
N. B.—Communications, &c., should be sent to the Editors at the abov*

address.
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SCIENTIFIC WORKS PUBLISHED BY I

MESSRS. LONGMANS & CO.

TEXT-BOOKS OF SCIENCE, MECHANICAL AND PHYSICAL,

FOR THE USE OF ARTISANS AND OF STUDENTS IN PUBLIC AND SCIENCE SCHOOLS.

Edited by C. W. MERRIFIELD, F.R.S.

Abney's Photography. 3J. td.

Anderson's (Sir J.) Strength of Materials. 3^. td.

Armstrong's Organic Chemistry. 3;. dd.

Sarry'a Bailivay Appliances. 3^. 6d.

Bloxam's Metals. 3^. 6d.

Groodeve's Mechanics. 3^. 6d.

Goodeve's Mechanism. 3^. 6d.

Gore's Electro-Metallurgy, 6s.

Griffin's Algebra and Trigonometry. 3^. 6d. Notes, 3^. 6d

jenkin's Electricity and Magnetism. 3^. (d.

Maxwell's Theory of Heat. 3^. 6d.

Key, 3i. 6d.Merrifield's Technical Arithmetic. 3^. 6d.

Miller's Inorganic Chenxistry. 3s. 6d.

Preece and Sivewright's Telegraphy. 3?. 6d.

Rutley's Study of Rocks, or Text-Book of Petrology.
4^. 6d.

Shelley's VTorkshop Appliances. 37. 6./.

Thome's Structural and Physiological Botany. 6d.

Thorpe's Quantitative Analysis. 4^. 6d.

Thorpe and Muir's Qualitative Analysis. 3^. 6d.

Tilden's Systematic Chemistry. 3^. 6d.

Un^vin's Machine Design, ^s. 6d.

'Watson's Plane and Solid Geonnetry. 3^. 6d.

SCIENTIFIC.
GANOT'S ELEMENTARY TREATISE

on PHYSICS,'Experimental and Applied, for Colleges^and Schools.

Translated from Ganot's Elements de Physique by E. ATKINSON,
F.C.S. Eighth Edition, with 4 Coloured Plates and 820 Woodcuts.
Large crown 8vo. 15 J.

GANOT'S NATURAL PHILOSOPHY, for
General Readers and Young Persons. Translated from Ganot's Cours
de Physique by E. ATKINSON, F.C.S. Third Edition, with 2

Coloured Plates and 454 Woodcuts. Crown Svo. 7^-. dd.

A DICTIONARY of CHEMISTRY and the
Allied Branches of other Sciences. By HENRY WATTS, F.R.S.
assisted by eminent Contributors. 7 vols., medium Svo. £,\o i6r. td.

Vol. VIII. Supplementary, bringing the Record of Chemical Discovery
down to the year 1877. (In Two Parts.) Part I. 361.

Dr. ODLING'S COURSE of PRACTICAL
CHEMISTRY, for Medical Students, with express reference to the

Three Months' Summer Practice. With 71 Woodcuts. Crown Svo. ts.

MILLER'S ELEMENTS of CHEMISTRY,
Theoretical and Practical. Re-edited,with Additions, by H. MACLEOD,
F.C.S. 3 vols., Svo.

Part I. CHEMICAL PHYSICS, ids.

Part II. INORGANIC CHEMISTRY. 24J.

Part III. ORGANIC CHEMISTRY, New Edition in the press.

HELMHOLTZ on the SENSATIONS of
TONE, as a Physiological Basis for the Theory of Music. Translated

by A. J. ELLIS, F.R.S. Svo. 361.

HELMHOLTZ'S POPULAR LECTURES
on SCIENTIFIC SUBJECTS. Translated by E. ATKINSON,
Ph.D., F.C.S. Svo. Woodcuts. Price 12^. td. A Second_Series is

preparing for publication.

OUTLINES of ASTRONOMY. By Sir J.
F. W. HERSCHEL, Bart., M.A. Latest Edition, with Plates and
Diagrams. Square crown 8vo. i^s.

DECAISNE»S GENERAL SYSTEM of
BOTANY, DESCRIPTIVE and ANALYTICAL. Translated by
Mrs. HOOKER. With 5,500 Woodcuts. Imperial Svo. 3W. 6^/.

ROCKS CLASSIFIED and DESCRIBED.
By B. VON COTTA. Translated by P. H. Lawrence, with English,

German, and French Synonymes. Post Svo. 14^.

KELLER'S LAKE DWELLINGS of
SWITZERLAND, and other Parts of Europe. Translated by J. E.

LEE, F.S.A., F.C.S. With 206 Illustrations. 2 vols., royal Svo. 42*.

INDUSTRIAL,
A TREATISE on the STEAM ENGINE,

in its Applications to Mines, Mills, Steam Navigation, Railways, and
Agriculture. By J. BOURNE, C.E. With Portrait, 37 Plates, and

546 Woodcuts. 4to. ^is.

BOURNE'S CATECHISM of the STEAM
ENGINE, in its various Applications. With 89 Woodcuts. Fcap
Svo. 65.

BOURNE'S HANDBOOK of the STEAM
ENGINE, a Key to the Catechism of the Steam Engine. With 67
Woodcuts. Fcap. Svo. <^.

BOURNE'S RECENT IMPROVEMENTS
in the STEAM ENGINE, in its various Applications. With 124 Wood-
cuts. Fcap. Svo. 6j.

BOURNE'S EXAMPLES OF STEAM,
AIR, .ind GAS ENGINES of the most Recent Approved Types. With

54 Plates and 356 Woodcuts. 410. ;£3 lor.

Sir W. FAIRBAIRN'S TREATISE on
MILLS and MILLWORK. Fourth Edition, with i3 Plates and 333
Woodcuts. I vol., Svo. 25^.

CULLEY'S HANDBOOK OF PRACTICAL
TELEGRAPHY. Seventh Edition. Plates and Woodcuts. Svo. i6j.

URE'S DICTIONARY of ARTS, Manu-
factures, and MINES. Seventh Edition, Re-edited by R. Hunt,
F.R.S. With 2,604 Woodcuts. 4 vols., Svo. £,i 7s.

MITCHELL'S MANUAL of PRACTICAL
ASSAYING. Re-written, with all the Recent Discoveries incorporated,

by W. CROOKES, F.R.S. With 199 Woodcuts. Svo. 31s. 6d.

KERL'S PRACTICAL TREATISE on
metallurgy, adapted from the last German Edition by W.

CROOKES, F.R.S., and E. ROHRIG, Ph.D. With 623 Woodcuts.

3 vols., Svo. £i 19^'

GWILT'S ENCYCLOPEDIA of ARCHI-
TECTURE, with above i,6oo Woodcuts. Revised and extended by

W. Papworth. Svo. 52s. 6d.

KINGZETT on the PRODUCTS and
PROCESSES of the ALKALI TRADE, including the most Recent

Improvements. With 23 Woodcuts. Svo. 12s.

PAYEN'S INDUSTRIAL CHEMISTRY; a
Manual for Manufacturers and for Colleges or Technical Schools.

Translated and Re-edited by B. H. PAUL, Ph.D. With 698 Woodcuts,

Medium Svo. 42.^.

London: LONGMANS, GREEN, & Co.
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DIARY OF SOCIETIES.
London

THURSDAY, February 13.

Royal Society, at 8.30.—Note on the Development of the Olfactory Nerve
and Olfactory Organ of Vertebrates : Dr. Milnes Marshall.—On the De-
velopment of the Skull and its Nerves in the Green Turtle (Chelonc

midas), with Remarks on the Segmentation seen in the Skull of Various
Types : PVof. Parker.—An Experiment by Mr. J. E. H. Gordon showing
an Extension of the Phenomena discovered by Dr. Kerr, viz., a New
Relation between Electricity and Light.

Mathematical Society, at 8.—On a Modular Equation, on Prof. Cayley's
Foimula, and on the Formula for Four Abelian Functions answering to

the Formula for Four Theta Functions: Prof. H. J. S. Smith, F.R.S —
On the Number of Conies which satisfy Five Independent Conditions : M.
Halphen.— Construction of Magic Squares: Sir J. Cockle, F.R.S.

—

Quaternion Proof of Minding's Theorem: J. J. Walker.—Notes on
. Frames: Prof. Henrici, F.R.S.
Royal Institution, at 3. — Sound: Prof. Tyndall.
Society of Arts, at 8.—^foxious Vapours : A. G. Phillip.

London Institution, at 7.

Gresham College, at 6.—Recent Solar Eclipse: Rev. E. Ledgei.

FRIDAY, February 14.

Royal Institution, at 9.—November Meteors : Prof. Johnstone Stoney.
QoKKETT Microscopical Club, at 8.

Gresha.m College, at 6.—Recent Solar Eclipse: Rev. E. Ledger.
Royal College of Surgeons, at 4.—Evolution of the Vertebrata: Prof.

Parker.
SATURDAY, February 15.

Royal Institution, at 3.—Lessing : R. W. Macan.

SUNDAY, February 16.

Sonday Lecture Society, at ^.—English Freethinkers of the Eighteenth
Century: A. Elley Finch.

MONDAY, Febru.\ry 17.

Society of Arts, at 8.—Dwelling Houses; their Sanitary Construction,

&c. : Dr. Corfield.

London Institution, at 5.—History of the Ironclad : F. J. Palmer.
Roy.\l College of Surgeons, at 4.—Evolution of the Vertebrata: Prof.

Parker.
Medical Society, at 8.30.

Victoria Institute, at 8.—Topography of the Sinaitic Peninsula ; Rev.
F. W. Holland.

TUESDAY, February 18.

Zoological Society, at 8.30.—Note on Pachycepkala icieroides, Peale,
with Description of a supposed New Species ; E. L. Layard, C.M.G.
—Descriptions of Four New Species of Chamaeleons from Madagascar

:

Dr. A. Gunther, F.R.S.—On a Collection of MoUuscafrom Japan : Edgar
A. Smith.

Royal Institution, at 3.—Animal Development : Prof. Schafer.

WEDNESDAY, February 19.

Meteorological Society, at 7.—Diurnal Variations of the Barometric
Pressure in the British Isles : Frederick Chambers.—On a Standard Cistern
Siphon Barometer : Frederick Bogen.—On the Relation existing between
the Duration of Sunshine, the Amount of Solar Radiation, and the Tem-
perature indicated by the Black Bulb Thermometer in vacuo: G. M.
Whipple, b.Sc, F. R.A.S.—Results of Meteorological Observations made
at Buenos Ayres : William B. Tripp, Assoc. Inst. C.E.

Croydon Microscopical Club, at 8.30.

Society of Arts, at 8.—Turkish Resources : J. L. Haddan.
Royal College of Surgeons, at 4.—Evolution of the Vertebrata: Prof.

Parker.
THURSDAY, February ao.

Royal Society, at 8.30.—On Electrical Insulation in High Vacua : W.
Crookes.

Royal Institution, at 3.— Sound : Prof. Tyndall.
London Institution, at 7.—Fixed Water : Prof. Guthrie.
LiNNEAN Society, at 8.-—On the Genus Oudtteya, Brown : Dr. Henry
Trimen.—On the Nature of the Inflorescence : Dr. Maxwell Masters.

—

On some South American Genera of Plants of Uncertain Position : John
Miers.

Chemical Society, at 8.—Investigations into the Action of Substances in
the Nascent and Occluded Conditions. Hydrogen (continued): Dr.
Gladstone and Mr. Tribe.—On some Methods of Vapour Density Deter-
mination : J. T. Brown.—On the Quantitative Blow-pipe Assay of Mercury:
G. Attwood.

FRIDAY, February 21.
Royal iNSTmrriON, at 9.—A New Chemical Industry : Prof. Roscoe.
Royal College of Surgeons, at 4,—Evolution of the Vertebrata: Prof.

Parker.
Geological Society, at 8.—Anniversary.

SATURDAY, February 22.

Physical Society, at 3.—On a Current Regulator: Dr. C. W. Siemens,
F.R.S.—On a New Theory of Terrestrial Magnetism: Professors Ayrton
and Perry.—On the Spectrum of Lightning : Dr. A. Schuster.

Royal Institution, at 3.—Lessing: R. W. Macan.

SUBSCRIPTIONS TO NATURE^
Yearly 28J.

Half-yearly 14J. 6d.

Quarterly js. 6d.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 30J. 6d.
Half-yearly i^s. 6d.
Quarterly Zs.

Office : 29, Bedford Street, Strand.

UNIVERSITY OF LONDON.
CHEMISTRY.—PRELIMINARY SCIENTIFIC AND FIRST B.Sc.

A Special Class in the above subject will be commenced on TUESDAY,
February 25, by THOMAS ELTUFT, F.C.S., F.C.I., late Senior Chemical
Assistant (eight years), St. Bartholomew's Hospital. Class will meet on
Tuesdays and Saturdays at 2 p..m. up to the July Examinations.

Fees : Lectures, ;£3 y. ; Practical Chemistry, including use of Apparatus
and Chemicals, £^ 41. ; for both Classes, £6 dr. Private Work by arrange-

ment.

ELTOFT'S COMBINED NOTE-BOOK
and LECTURE NOTES for CHEMICAL STUDENTS. 3^- C'^-

SIMPKIN, MARSHALL, & CO.

MR. OAKLEY COLES' WORKS.
In preparation. Third Edition, demy 8vo.

DEFORMITIES OF THE MOUTH, their Mechanical
Treatment. With an Appendix of Illustrative Cases. London

:

Churchill, New Biu-lington Street.

Opinions of the Press on the First and Second Editions.
LANCET, November 28, 1868.—" The work is full of useful information

of every day utility to the practitioner."

LANCET, July 0. 1870.—"The Second Edition of this work shows
that the author has continued to devote himself with zeal to the investigation

and treatment of a very interesting class of cases. We recommend the
work to the study of both Surgeons and Dentists."
BRITISH JOURNAL OF DENTAL SCIENCE, August, 1870.—" The Second Edition bears upon its pages the most satisfactory evidence

of the industry and zeal with which he has followed up the study and prac-
tice of the specialty he has devoted himself to with so much success

Altogether we must heartily congratulate Mr. Coles on this creditable com-
pletion of a work which cannot but redound to lus credit, wherever it is

Jcnown."

A MANUAL OF DENTAL MECHANICS. With
150 Illustrations. Churchill, New Burlington Street.

Opinion of the Press.
AMERICAN DENTAL REGISTER, November, 1874.—"The

work we regard as a very valuable one to the student, and, indeed, for the
Practitioner. It should be in every Dentist's library."

NOTES FOR DENTAL STUDENTS. 25. Qd.

Butcher, 4, Crane-court, Fleet Street.

Opinion of the Press.
BRITISH JOURNAL OF DENTAL SCIENCE, Augast, 1876.—" We cordially welcome this useful little book Of great value

to those preparing for the Dental Diploma We hope there will

soon be a Second Edition needed."
THE DOCTOR, September, 1876.—" Carefully arranged and very

complete. Indeed they seem to try to take in rather more than suEScient for
Dental students We have no other fault to find with this note-book,
which appears a model of what such a work should be."

THE MOUTH AND TEETH DURING PREG-
NANCY. Reprinted by permission from the Transactions of the
Odontological Society. Pp. 31. Price is. 6d. London : Wyman and
Sons, Great Queen Street.

Opinion of the Press.
THE BRITISH MEDICAL JOURNAL.—"The author has

evidently paid considerable attention to the subject, and p^ives many useful
hints as to the management and relief of the distressing toothache and
neuralgia complicating pregnancy The remarks on treatment are
practical, and will repay perusal The practitioner wll do well to

carry out the suggestions offered by the author.

With 9 Engravings, 8vo, ts.

TWO LECTURES on SCHOOL LIFE :

Its Influence on Sight and Figure, and especially on the Spine.

By R. LIEBREICH,
Consulting Ophthalmic Surgeon to St. Thomas's Hospital.

J. & A. CHURCHILL, New Burlington Street

NEW EDITION OF JOHNSON'S PATENTEE.
New Edition now ready, in 8vo, price tos. 6d., cloth.

The PATENTEE'S MANUAL, a Treatise
on the Law and Practice of Letters Patent, especially intended for the
use of Patentees and Inventors. By J. JOHNSON, of the Middle
Temple, Barrister-at-Law. and J. H. JOHNSON, Assoc. Inst. C.E.,
Solicitor and Patent Agent, Lincoln's Inn Fields and Glasgow. Fourth
Edition, thoroughly revised and much enlarged.

London : LONGMANS & CO.

BRYCE-WRIGHT'S CATALOGUE.
In apologising for the delay, the readers of Nature are

informed that this rhumS is now readj for distribution. Price

One ShUling.

BRYCE-WRIGHT,

90, GREAT RUSSELL STREET, LONDON, W.C.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instraments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

WANTED, Clean Copies of NATURE,
No. 358 and 433.—Address Office of Nature, 29, Bedford Street,

Strand.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.

By Special Appointment to His Majesty the King of Italy.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrual Apparatus of all descriptions for Lecture Purposes

Loaned out.

APPARATUS FOR CLASS Demon-
stration and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

machines and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
coils and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 10s.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue of(Xipages post free 6 stamps.

Orders over £,^ carriage pjud to any part of the United Kingdom.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA. U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Bryck Wright, 90, Great Russell Street, London, W.C.

EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.

W. L A D D & CO.,
Scientific Instrument Manufacturers

{By Appointment to the Royal ImHtuHon of Great Sritain),

II & 12, BEAK STREET, REGENT STREET, W.

BYRNE'S PATENT COMPOUND PLATE PNEU-
MATIC BATTERY for Cautery and general purposes.

EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuiun Tube,
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLT2

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.

Philosophical Apparatus of every Descripliun.

Illustrated Catalogue, Sixpence.

PROF. TYNDALL'S "LESSONS IN
ELECTRICITY." Complete Apparatus to illustrate the above, in

large Case, £^ lor. Price List post free. Book, is. 6d. post free^^

Stanley, Optician, Railway Approach, London Bridge, S. E.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, or Business

Purposes.

Illustrated Priced Catalogues post free for six stamps.

Carriage allowed to any station in England or Wales, on orders of 4W.
value and upwards.

MOTTERSHEAD AND CO.
7, EXCHANGE STREET, & 10, HALF MOON STREET,

MANCHESTER.-

HOLLOWAYS OINTMENT
A CERTAIN

REMEDY
For BAD BREASTS, OLD WOUNDS, and SOEES. If

effectually ruhhed on the Neck and Chest, it cures SOEE

THEOATS, lEONCHITIS, COUGHS and COLDS; and for

GOUT, EHEUMATISM, and all SMn Diseases it is unequalled.
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BY LIONEL S. BEALE.
Professor o£ Medicine in King's College, and Physician to the Hcspital.

The MICROSCOPE in MEDICINE, Fourth Edition. 21J.
\_Noiv ready.

On LIFE and on VITAL ACTION in HEALTH and
DISEASE. 5J. IReady.

BIOPLASM. An Introduction to Physiology and Medicine.
&r. td.

DISEASE GERMS, and on the TREATMENT of the
FEVERISH STATE. 12J. dd.

KIDNEY DISEASES, URINARY DEPOSITS, and CAL-
CXT.OUS DISORDERS. Third Edition. 25^.

LIFE THEORIES and RELIGIOUS THOUGHT. 5j. M.
PROTOPLASM. Third Edition, very much enlaj^ed. loj. 6^.

London : J. & A. CHURCHILL.

NONA/ READY,
SECOND EDITION,

/^ p I P P I
Kj ' O

CHEMICAL HANDICRAFT.
PRICE 4*. id. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS

:

ILLUSTRATED, CLASSIFIED DESCRIPTIVE.
Demy 8vo, 480 pp., Illtistrated with 1,600 Woodcnts.

Most Complete And Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

Stage Micrometers
For the Microscope.

^ X^o AND T^ViT ENGLISH INCH AND
yiij MILLIMETRE.

WOODWARD'S RIGHT-ANGLED
PRISM, FOR EXAMINATION WITH
IMMERSION OBJECT GLASSES.

STEPHENSON'S IMMERSION
ILLUMINATOR.

RIVET'S SECTION CUTTER.
NEW MICROSCOPIC OBJECTS,

&c., &c., &c.

R. & J. Beck,

m ^21

31, CORNHILL,
LONDON, E.G.

AND
CHESTNUT ST.,

PHILADELPHIA,
U.S. AMERICA.

DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERING FROM AXYTHIXG ELSE EVER PRODUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted

by the principal Banks, Public Offices, and Railway Companies throughout
Ireland.

It writes almost instantly Full Black. I Flows easily from the Pen.
_

D»es not corrode Steel Pens. Blotting-paper may be applied at the

Is cleanly to use, and not liable toBlot. | moment of writing.

Can be obtained in London, throiigh Messrs. Barclay & Sovs, Farring-

don Street; W. Edwards, Old Change; F. Newbery & Sons, Newgate
Street ; Wm. Mather, London and Manchester ; J. Austin ."fc Co., Duke
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of

all Stationers.

BEWLEY & DRAPER (Limited), Dublm.

JAMES WOOLLEY, SONS, & CO.,

69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instracticn, &c.

SETS OF APPARATUS AND CHEMICALS
For the Tarions Public Examinations.

Portable Chemical Cabinets adapted for private study.

Price Lists on Application.

LIGHTNING CONDUCTORS.
Experience, accumulated since the tinie of Benjamin Franklin, prore?

conclusively that a Conductor made of Copper of adequate siic is the b*st
of all appliances for the protection a£ every description o£ baikling £iom the
destnictive effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the pabUc.

It is simple in its appEcatioii, no tnstilators being required, and it costs
only one shilling per foot for the standard sixe, which is safe in any stonr

.

R. S. NEWAIiIi * CO.; 130, STRAND, W.C
36, WATERLOO ROAD, LIVERPOOL.
£S, ANDERSTON QUAY, GLASGOW.

MANUPACTORY-GATESHEAD-ON-TYNR

172,

OPTICIANS.
BROMPTON ROAD, S.W.

(Close to South KensingtCE Museum).

THE PHONEIDOSCOPE
An Instrument for Observing the Colour-Figures of Liquid Films imder th«

action vf Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Mcdecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle <rf Solndoo, Descripuve

Pamphlet, &c., ia Card'joard Box, lor. td.

MAMUFACTURED AND SOLD WHOLBaALK AND SKTAIL BY

S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W.

TELEPHONIC ELECTRICITY. All Materials supplied for experi-

mental purposes.

Price Lists of Electrical and AcMftiie Apparaiut, with Drawings ar.d

Descrifitian of the Harmonceraph, Post Free id.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Establisbsd 1807.

Net Premiums and Interest .................. ;£396,Si3

Accumulated Funds ... ... .>. ~. ~. ;£3,o83,2Si

Also a Subscribed Capital of more than ... ~. j£i,500,000

Reports, Prospectuses, and Forms may be had at the Office, ox from any
of the Company s Agents, post free.

GEORGE HUMPHREYS, Actuary and Secretary.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE MS. PORTABLE TIN CASE FOR DITTO, 2*. t.L

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, ST. BRIDE ST. {late 2, Foster Lane\ LONDON.
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New Work on GARDEN FLOWERS, with PAINTINGS FROM NATURE,
'

On FEB. 25 will be published PART 1, price 6d.

FAMILIAR GARDEN FLOWERS.
With Coloured Plates by F. E. HULME, and Text by SHIRLEY HIBBERD.

In this Work will be given Accurate Representations of all the leading GARDEN FLOWERS, carefully executed in FColours,
from Original Designs, specially prepared for the Work by Mr. F. E. HULME, Art Master in Marlborough College.'

The Text will be supplied by Mr. SHIRLEY HIBBERD, and will consist [of information, written in a familiar and
attractive style, as to the Culture and Propagation, Structure and Habits, the most suitable Method of Arrangement,
the History and Associations, and other details such as those interested in Flowers will be glad to Acquire.

V FULL PROSPECTUSES at all Booksellers', or post free from the Publishers,

Cassell, Fetter, and Galpin, Ltidgate Hill, London.

SELECTIONS FROM VOLUMES PUBLISHED BY CASSELL, PETTER, AND GALPIN.
Complete in 4 vols., 6s. each, or 2 double vols., 21T.

THE RACES OF MANKIND. A Description of the

Now ready. Vols., I. and II., price gj. each.

CASSELL'S NEW NATURAL HISTORY. Edited
by P. MARTIN DUNCAN, M.B. (Lend.), F.K.8., Professor of
Geolog>% King's College, London, assisted by eminent Scientific
Writers. Illustrated throughout.

VOL. I. contains :

—

Apes and Monkeys. By Professor P. M. Duncan.—Lemurs. By J.
Murie, M.D., LL.D., F.L.S., F.Z.S., and Professor P. M. Duncan.—
Chiroptera and Insectivora. By W. S. Dallas, F.L.S.

VOL. II. contains :—
The Land Carnlvora. By Prof. W. K. Parker, F.R S., F.L.S., and

Thomas Jeffrey Parker.—Marine Camivora, Cetacea (Whales), and Sirenia
(Manatee, Dugong, &c). By James Murie, M.D., LL.D., F.L.S., F.G S.—Proboscidea (Elephants) ; Hydracoidea (Conies) ; Ungulata— Equidas
(Horses), Tapiridae (Tapirs), Rhinocerotidae (Rhinoceros), Suidae (Hog
Family), Hippopotamidae (Hippopotami). By W. Boyd Dawkins, M.A.,
F.R.S., F.G.S., and H. W. Oakley.

"An invaluable standard book on natural history. The work is profusely
illustrated, and no natural history library should be without it."

—

Land and
IVaier.

Price lor. 6d.

THE WORLD OF THE SEA. Translated from the
French of MOQUIN TANDON by the Rev. H. MARTYN HART,
M.A. Profusely Illustrated.

New and Cheaper Edition, now ready, price js. 6d.

THE TRANSFORMATION OF INSECTS. By Pro-
fessor p. MARTIN DUNCAN, M.B., F.R.S. With 240 Illustratioiis.

"A beautiful illustrated work. It will make an admirable gift-book for

young naturalists."

—

Athenaeum.

Now ready, price gs. The First Volu.me of

SCIENCE FOR ALL. Edited by Dr. Robert Brown,
M.A., F.L.S., &c. assisted by eminent Scientific Writers. Vol. I. con-
tains about 3S0 Illustrations and Diagrams. Extra crown 4to, cloth.

"Innumerable subjects are treated, and always bj' men of the highest
competence to deal with them, the list of authors including a large number
of the most learned and original men of the time in the fields of science."

—

School Board Chronicle.

Characteristics, Manners, and Customs of the Principal Varieties
of the Human Family. Rj' ROBERT BROWN, M.A., Ph.D..
F.L. S., F.R.G.S. With 500 Illustrations.

"The book overflows with information interesting alike to young a.id
old

. '
'

—

Scotsman.

Now ready, extra crown 4to., cloth, js. &d. each.

THE THIRD VOLUME OF

THE COUNTRIES OF THE WORLD. Containing
graphic Sketches of the various Continents, Islands, Rivers, Seas, and
Peoples of the Globe, accordingrto the Latest Discoveries. By ROBERT
BROWN, M.A., Ph.D., F.L.S., F.R.G.S. Each Vol. contains about
130 Illustrations and Maps.

"The_ 'Countries of the World' shows considerable powers of grai)hic
description, and contains a vast amount of really trustworthy geographical
information. The book is profusely illustrated, most of the illustrations
being appropriate and helpful."

—

Times.

LOUIS FIGUIER'S POPULAR SCIENTIFIC WORKS.
New and cheaper Editions, containing all the Original Illustrations,
the Text Revised and Corrected.

Price Ts. 6d. each.

THE HUMAN RACE. Revised by Robert Wilson.
MAMMALIA. Revised by Professor E. Perceval Wright, M.D.
THE WORLD BEFORE THE DELUGE. Revised by Pro-

fessor W. H. Bristow, F.R.S.
THE OCEAN WORLD. Revised by Professor E. Perceval
Wright, M.D

REPTILES AND BIRDS.
THE INSECT WORLD.
F.R.S.

THE VEGETABLE WORLD

Revised by Captain Parker Gillmore.

Revised by Professor Duncan, M.D.,

Revised by an eminent Botanist.

Cassell, Fetter, afid Galpin, London, ajid all Booksellers.

SERIAL ISSUE OF THE

DICTIONARY OF ENGLISH LITERATURE,
By W. DAVENPORT ADAMS.

//? MONTHLY PARTS, price 7cf. PART 1 ready MARCH 25.

(To be Completed in Fifteen Parts.)

This valuable and most useful Dictionaiy has been prepared to meet the wants of people of education and intelligence who are

desirous of understanding and enjoying all they read, but are without the assistance of well-equipped libraries. It condenses

into one volume, consisting of Fifteen Monthly Parts, all the information that readers thus situated would be likely to

require, as well as supplying the needs of those who are anxious merely to gain a few particulars in connection with authors

and their productions. The Work is one of ready reference rather than of criticism, an accumulation of facts rather than

of opinions
; yet it is rendered so generally interesting that it may be dipped into here and there with the certainty of some-

thing being found capable of giving pleasure as well as information.

*** FULL PROSPECTUSES at all Booksellers', or post free from the Publishers,

Cassell, Fetter, and Galpin, Ludgate Hill, London.

Printed by R. CtAY, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by
Macmillan akd Co., at the Office. s« and 30, Bedford Street. Covent Garden. -.Thursday, February 13. 1879.



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE
" To the solid ^ound

Of Nature trusts the mind which builds for aye."—Wordsworth
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MICROSCOPIC OBJECTS
Gt (UperlatiTe perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal awarded for Excellence^ Variety, &^c,

EDMUND WHEELER. 48N, Tollington Road. HoUoway. London, N.

ROYAL AGRICULTURAL SOCIETY OF
ENGLAND.

AGRICULTURAL EDUCATION.
The Examination of Candidates for the Society's Prize and Certificates,

including the Life Membership of the Society, will take place in the week
commencing TUESDAY, April 8th, 1879.

Copies of the Form of Entry, which is required to be sent in by April 1st,

1879, may be had on application to

H. M. JENKINS, Secretary.
12, Hanover Square, London, W.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
February 23.—Sir Arthur Hobhouse, K.C.S.L, on "The English
Rule in India."—Members' Annual Subscription, £1. Payment at
the Door—One Penny, Sixpence, and (reserved seats) One Shilling.

LE NEVE FOSTER TESTIMONIAL.
The Committee of this Fund have to announce that the Subscription List

will shortly be closed, and they will therefore feel obliged if intending sub-
scribers, who have not yet sent in their names, will forward their donations
to the Hon. Treasurers, Lord Alfred S. Churchill or Mr. William Hawes,
at the Office of the Society of Arts, John Street, Adelphi, W.C.
Cheques should be made payable to the "Foster Testimonial" and

crossed " Robarts, Lubbock, and Co.," or "Cox, Biddulph, and Co."

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Skparatk Bedrooms. Systematic Teaching
in SciKNCH, Foreign Languages, and University Courses.
Calendar post free from

The Principal—BENJAMIN RALPH, LL.B. Dub.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and and B.Sc, Preliminary Scientific M. B.,
Botany, Physiology, Chemistry. All the work practical.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof Gardner, at Bemers College, 44, Bemers
Street, W.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Orcles, 31. 6d. per ounce ; Squares,
2J. gd. ; post free 2d. extra ; Ground-edged Slip>s, 5s. per gross ; alio
other Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, 151, High Street, Stoke Newington. N.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (Astronomical Observatory, Botanic Garden, Bussey Institution,
Divinity School, Law School, Museum of Comparative Zoology, Scientific
School), may be sent to the Agents, Messrs. TrCbner & Co., 57 and 59,
LudgateHill, London.

JUSTIN WINSOR, Librariy.

^VITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number ofPupils.

AQUARIA, Salt and Fresh-water, for Sale.
—Salt-water, with plate-glass front and rest slate, dark chamber, 44
inches long, 15I inches high, 21 inches [Wide. Fresh-water, with plate-
glass front and back, the rest slate, 42 inches long, 16 inches high, 21^
inches wide. Separate ornamental wooden stands. Price for the two,
;ti8,'or will be sold separately.—Address F., Lord's Lane, Hcddesdon,
Herts.

TO INVENTORS and OTHERS.—The
Directors of the ROYAL POLYTECHNIC are prepared to exhibit
and explain all Inventions and Discoveries of public interest.—For
particulars apply to the Secretary of the Institution.

TUITION for the UNIVERSITIES and
ARMY.—Non-resident Pupils received for Individual Instruction by a
Private Tutor.—Address Tutor, 8, Gloucester Terrace, Onslow Gardens,
S.W.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET, BIRMINGHAM.
T. B. has last week posted to his subscribers Embryo Trout in the

alevin stage, with diagrammatic sketch. He has also sent out Polyioa,
Sponge, Stephanoceros, Oicistes, Philodina, Hydatina, Rhinops, Nitella
in fructification, Desmids, &c.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.

TELESCOPE for SALE.—A lo-feet Refrac-
tor.' 6-inch objective, massive iron equatorial stand, clock, number 'o£
eye-pieces, fittings of an observatory complete, with splendidly made
dome, sliding shutter, &c., 13 feet in diameter, will be sold at one-
third its original cost.—Apply J. Titterton, Ely, Cambs.

TELESCOPE for SALE.—A Fine Instru- i

ment, 3j Objective, on Parallactic Stand of great strength and firmness.

Screw motions ; several powers ; in perfect condition. Price £2$.
j

Shows companion to Rigel, &c.—Address Polaris, Office of Natuhe i

Bedford Street, Covent Garden, London. 1

NEW ATHEN>EUM CLUB
FOR GRADUATES OF UNIVERSITIES AND MEMBERS OF

SCIENTIFIC SOCIETIES.

The SECOND 500 MEMBERS are now being ADMITTED.
The Club being proprietary. Members incur no pecuniary liability beyond

the Admission Fee and Annual Subscription.

For Prospectus and Form of Application for Membership apply to

J. LOGAN LOBLEY. Secretary.

26, Suffolk Street, Pall Mall, S.W.

UNIVERSITY OF LONDON.
CHEMISTRY.—PRELIMINARY SCIENTIFIC AND FIRST B.Sc._

A Special Class in the above subject will be commenced on TUESDAY,
February 25, by THOMAS ELTOFT, F.C.S., F.C.I., late Senior Chemical
Assistant (eight years), St. Bartholomew's Hospital. Class will meet on
Tuesdays and Saturdays at 2 p.m. up to the July Examinations. Evening
Classes on same days at 7 p.m.
Fees: Lectures, ^ijJs 3^. ; Practical Chemistry, including use of Apparatus

and Chemicals, £^ 4J. ; for both Classes, £6 6s. Private Work by arrange-
ment. Classes held at 55, Torriano Avenue, Camden Road, N.W.

LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C.

A. ANTHONY NESBIT, F.C.S.,

WATER ANALYST,
Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part of

the Kingdom.

NOTICE OF REMOVAL.
MESSRS. S. & B. SOLOMONS, Opticians

to the Government, have REMOVED from No. 39, Albemarle Street

(where they have been established over 50 years), to

61, PALL MALL
(Opposite MARLBOROUGH HOUSE).

Specialties.—The £5 ASTRONOMICAL TELESCOPE, Microsco-
pical and Philosophical Instruments, high-class Gold and Steel and other

TINTED SPECTACLES.

DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has

for sale specimens of the above ; also Cut Precious Stones in all Colours.

T2, FRITH STREET, SOHO, W.

HOW to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPHandPRINT aCARTE, seelLLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to

TRANSFER LANTERN SLIDES.
J. LANCASTER & SON, Bull Street, Birmingham.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., &c., in three sizes.

No. I, to bum 3 hours, £2 ar. ; No. 2, to bum 6 hours, £3 3s. ; lai^est

size, £5 ss. Set of za Quart Bunsen's Cells, £4 4^. Model Electric

I
Lamp and 10 Cells, £2 12s. 6d.
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c.
ADVERTISING,

H. M A Y <S6 C O.,
GENERAL ADVERTISING OFFICES,

78, GRACECHURCH STREET, LONDON, E.C.
(The only Address.)

ESTABLISHED 1846.

Advertisements of every description received for insertion in all News-
papers, Magazines, Reviews, &c., at the same rates as at the offices of the
papers.

Estimates for General Advertising. Reduction for a series.

Liberal terms to large advertisers.

Advertisements are also received for all newspai>ers, which may be ad-
dressed to these Offices, without extra charge, and replies forwarded, if

required.

C. H. MAY & CO., having spec'.al communication with the leading news-
j>apers three times daily, can guarantee the utmost promptitude and correct-
ness of insertion to all Advertisements entrusted to them.

The Press Manual, containing a complete List of Newspapers published
in the United Kingdom. Post free, (>d.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, bv Sir Charles Lyell, price 9*., he says :—*' As it is impossible to enable the reader to recognise roclts and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to
obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied on the following
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabmet, with 3 Trays .» .m ... £i a o
200 Specimens, in Cabinet, with 5 Trays .........550
300 Specimens, in Cabinet, with 9 Drawers ... ... 10 10 o
400 Specimens, in Cabinet, with 13 Drawers 21 o o

More extensive Collections at 50 to 5,000 Guineas each.

MINERALOGY AND GEOLOGY.
A New List of Collections of Fossils, Minerals, and Rocks now ready,

including Special Collections to illustrate the various Text-books, in
Cabinets. List of Sections of Rocks for the Microscope. Blowpipe Appa-
ratus and Materials of all kinds in Cases or separately. New^ Patterns of
Geological Hammers, with prices. List of New and Second-hand Books of

JAMES R. GREGORY,
MUSEUM OF GEOLOGY,

88, CHARLOTTE STREET, FITZROYj SQUARE.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerkkss-on-Sea, respectfully intimates thai

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected " specimens at present.

Orders for los. Collections of 100 "good" specimens can be executed
without delay.
" NOTES ON THE GEOLOGy OF SHEPPEY " post free on appli-

cation.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form,
from IS. 6d. New cheap Electric Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Teachers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON, Manufacturing Elec-
tricians, 4, Little Britain, E.C.

MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List, in

Pocket Case, 2s. ; 24 ditto (second series), 2J. ; Mob's Scale of Hardness
of Minerals, 9 Specimens with File and streak tablet in a convenient Case,
4». ; von Kohbell's Scale of Fusibility of Minerals, 6 Specimens in Pocket
Case, 2S. ; Geological Collecting Bag complete, 4^. ; Ditto Hammer
Holder and Strap, 2s. Geological Charts, Books, Hammers, Chisels,
Lenses, Acid Bottles, Glass-capped Boxes, Cement for Mounting and Re-
pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fossils, and
Rocks, sent on approval and for selection to all parts of the world.

THOMAS J. DOWNING,
38, WHISKIN STREET, LONDON, E.C

CATALOGUES FREE.

THE "HANSA,"
Published since 1864, in Hamburg^ is the only independent professional
paper in Germany, dedicated exclusively to Maritime Objects. Essays,
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
lopment of Maritime Affairs in every respect. Every second Sunday one
Number in 4to at least ; frequent supplements and drawings. Subscription
at any time ; preceding numbers of the year furnished subsequently. Price
12/. for twelve months. Advertisements ^d. a line, widely spread by this
paper; considerable abatement for 3, 6, 12 months' insertion. Business
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwsll, 28. Edited by
W. V. Frkkdkn, M.R., Hamburg, Alexander Street, 8.

THE
MONTHLY JOURNAL OF SCIENCE

AND ANN'AI.S OK

BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRIAL ARTS.
MANUFACTURES, AND TECHNOLOGY.

Edited by WILLIAM CROOKES, F.R.S., &c.

The first nu.-nber cf the Monthly Series (Febniary, 1879) is

Now Ready.

Price ONE SHILLING and SIXPENCE.
Ctmtents.

I. "Progress"—The Alleged Distinction between Man and Brute.
II. Matter Dead—Roger Bacon and John Dalton.

III. A Contribution to the Historv of Electric Lighting. By W.
Mattieu Williams, F.C.S., F.R.AS.

IV. The Problem of Flight—Ballooning in Arctic Exploration.
V. Electric Lighting. By Prof. W. E. Ayrton.

VI. Instinct or Reason ?

VII. New Achromatic Microscope.
VIII. Safe AnjEsthesia.
IX. On the Transmission of Power by Means of Electricity. By Profs,

Elihu Thomson and Edwin J. Houston.
Correspondence—The Band-Pattern in Animals—The Sea-Serpent.

Reviews of Scientific Works—Science Notes—Proceedings of Scientific
Societies.

London : 3, Horse-Shoe Court, Ludgate Hill.

THE
AUSTRIAN MONTHLY ORIENTAL

REVIEW.
Published by GEROLD & CO., Stephans-Plati, Vienna, under the direc-
tion of the Oriental Museum in that city, with the co-operation of Messrs.
M. A. Becker, Vienna ; G. Detring, Shanghai ; F. v. Hellwald, Cannstadt

;

Fr. V. Hochstetter, Vienna; F. Kanitz, Vienna; A. von Kremer, Vienna;
F. X. von Neumann, Vienna ; A. Pecz, Vienna : J. E. Polak, Vienna ; F.
V. Richthofen, Berlin ; C. v. Scherzer, Leipzig ; J. v. Schwegel, Vienna

:

J. Vamberg, Budapest ; G. Wagener, Yedo ; J. von Zwcedinck, Beyrout.
Edited by A. von Scala.

Published Monthly. Annual Subscription, 5 f. 60 kr. ; for the German
Empire, 11 marks; for England, lu. ; for all other Euroi)ean countries,
14 francs; for China, Japan, and Australia, 16 francs ; for India, 7 Rs.
The Oesterreichische Monatschrift fiir deii Orient has the advantage of

the co-operation of the most distinguished savans, and has awakened the
greatest interest and influence in all directions. The circulation is in-
creasing daily, and it is steadily gaining in popularity.

Subscriptions for 1879 should be sent in early, as it may not be possible
later to obtain complete files.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulate* extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others
interested in the management of landed property throughout Scot.aBd and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.
The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British
and Irish Markets of the week, besides telegraphic reports of those held of
the day of publication.

The Veterinary Department Is edited by one of the leading VetMinarians
in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Society
o£ England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural .Society of Scotland, the Scottish Chamber of Agriculture,
and all the principal Agricultursil Associations throughout Great Britain
and Ireland.

For Advertisers addressing themselves to Farmers a better medium does
not exist.

Price yl. By post, 3J</. Annual Subscription, payable In advance, 14*.

Office.—377, High Street, Edinburgh.
Poit-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843,

THE BEST FARMER S' NEWSPAPER.
THE CHAMBER OFAGRICULTURE JOURNAL

AND FARMERS' CHRONICLE,
Edited by John Algernon Clarke, Secretary to the Central Chamber

of Agriculture,

Devotes special attention to the discussions and proceedings of the Chamber
of Agriculture of Great Britain (which now number upwards o£ 18,000

members), besides giving original papers on pracdcal farming, and a mass of
intelligence of particular value to the agriculturist.

The London Com, Seed, Hop, Cattle, and other Markets of Monday are

specially reported in this Journal, which is despatched the same evening so

as to ensure delivery to country subscribers by the first post on Tue«iay
morning. Price yl. , or prepaid, 15J. a year post free.

Published by W. PICKERING 31, Arundel Stre< Strand. W.C
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In 8vo, with Plates, price 2ls.

ELASMOBRANCH FISHES.
A MONOGRAM ON THEIR DEVELOPMENT. By F, M. BALFOUR, M.A., Fellow and Lecturer of Trinity

College, Cambridge.

"Looking at the work as a whole, we may heartily congratulate not only Mr. Balfour, but English science, on the very great

value of this contribution to knowledge.

—

Nature.

MACMILLAN & CO., LONDON.

Just published, 4to, price 'js. 6d., illustrated.

JOHANNES MULLER ON CERTAIN VARIATIONS IN THE VOCAL
ORGANS OF THE PASSERES THAT HAVE HITHERTO ESCAPED NOTICE. The Translation by F. Jeffrey

Bell. Edited, with an Appendix, by A. A. Garrod, F.R.S.

Oxford : Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the

University.

LA SEMAINE FRAN9AISE, a Journal in
French for English Readers. Politics, Literature, Music, Science, Art,
Varieties, Notes for general and family reading.

LA SEMAINE FRANCAISE appeals to all
who wish to read good and varied and interesting French. It will

represent every phase of the language as written or spoken in our own
time, and contain nothing which may not be read by all.

LA SEMAINE FRANCAISE can be had of
all Newsagents and at all the Bookstalls, price 40?. ; or will be sent,

post free, from the Office of the Paper,' 37, Southampton Street, Covent
Garden, London.

s. d.

Subscription for i year 19 6

,, 6 months 9 9
» 3 5 o

Persons finding any difficulty in procuring the paper through a

i
Bookseller or Newsagent may obtain it by post from the PubUsher.
Thomas Spanswick is the proper title for filling in Post Office Orders.

;
Post Office (Drders should be made payable at the King Street Money
Order Office, and Cheques should be crossed London and County Bank.
Address all Communications concerning the supply of the paper, or other

business matters, to The Publisher of La Semaine Franfaise, 37,
Southampton Street, Strand, London, W.C.

With 9 Engravings, 8vo, is.

TWO LECTURES on SCHOOL LIFE :

Its Influence on Sight and Figure, and especially on the Spine.

By R. LIEBREICH,

Consulting Ophthalmic Surgeon to St. Thomas's Hospital.

J. & A. CHURCHILL, New Burlington Street.

NEW EDITION OF JOHNSON'S PATENTEE.

New Edition now ready, in 8vo, price lOJ. 6d., cloth.

The PATENTEE'S MANUAL, a Treatise
on the Law and Practice of Letters Patent, especially intended for the

use of Patentees and Inventors. By J. JOHNSON, of the Middle

Temple, Barrister-at-Law, and J. H. JOHNSON, Assoc. Inst. C.E.,

Solicitor and Patent Agent, Lmcoln's Inn Fields and Glasgow. Fourth

Edition, thoroughly revised and much enlarged.

London : LONGMANS & CO.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, a^ pages 8vo, with occaaonal IlIustr*tion«.

Conducted by J. W. Douglas, R. McLacklan, F.R.S., E. C. Ryb, F.Z.S.

and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and note

on all subjects connected with Entomology and especially on the Insects o£

the British Isles. , r..i_ i

Subscription—Six Shillings per Volume, post free. The volumes com-

mence with the June number in each year. ... , ,

Vols. 1. to V. (strongly bound in cloth) may be obtained by purchasers of

the entire set to date, at the increased price of los. each ; the succeeding

vols, may be had separately or together, at 7*. each.

London: JOHN VAN VOORST, i. Paternoster Row.
N.B.—Communications, &c., should be sent to the Editors at the abov*

address.

DUBLIN UNIVERSITY PRESS SERIES.

Now ready, in One Volume, 8vo, with 28 Diagrams on Wood, price lOJ. Cd.,

cloth.

AnlNTRODUCTIONtotheSYSTEMATlC
ZOOLOGY and MORPHOLOGY of VERTEBRATE ANIMALS.
By ALEXANDER MACALISTER, M.D. Dublin. Professor of Com-
parative Anatomy and Zoology, University of Dublin.

*»* The above is the First Volume of a Series of Works, chiefly Educa-

tional, undertaken by the Provost and Senior Fellows of Trinity College,

Dublin, to be entitled the " Dublin University Press Series." The follow-

ing will appear early in the present year :

—

SIX LECTURES on PHYSICAL GEO-
GRAPHY. By the Rev. SAMUEL HAUGHTON, M.D. Dublin,

D.C.L. Oxon, F.R.S., Fellow of Trin. Coll. and Professor of Geology

in the Univ. of Dublin.

The CORRESPONDENCE of CICERO ; a
Revised Text, with Notes and Prolegomena. Vol. I. The Letters to

the End of Cicero's Exile. By ROBERT Y. TYRRELL, M.A.,
Fellow of Trin. Coll. and Professor of Latin in the Univ. of Dublin.

ESSAYS in POLITICAL and MORAL
PHILOSOPHY. By T. E. CLIFFE LESLIE, Hon. LL.D. DubL,
of Lincoln's Inn, Barrister-at-Law, late Examiner in Political Economy
in the University of London, Professor of Jurisprudence and Political

Economy in the Queen's University.

The MATHEMATICAL and other TRACTS
of the late JAMES M'CULLAGH, F.T.C.D., Professor of Natural

Philosophy m the University of Dublin. Now first collected, and

Edited by the Rev. J. H. Jkllett, B.D., and the Rev. S. Haughton,
M. D., Fellows of Trinity College.

*^* Other Works to follow.

London : LONGMANS, GREEN, & CO.
~~

Dublin : HODGES, FOSTER, & FIGGIS.

Extra fcap. 8vo, y. 6d.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer o«

Chemistry in St. Mary's Hospital Medical School. With IllustraUonfc

MACMILLAN & CO., London.

TO THE SECRETARIES OF NATURAL HISTORY
MUSEUMS AND SCIENTIFIC SOCIETIES.

CATALOGUE.BRYCE-WRIGHT'S
This important resumi wiH be forwarded post free to the

Secretaries of Societies and Museums, upon application, for_the

general use of such Institutions.

90,

BRYCE-WRIGHT,
GREAT RUSSELL STREET, BLOOMSBURY,

LONDON, W.C.
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DIARY OF SOCIETIES.
London

THURSDAY, February ao.

RoYAi. Society, at 8.30.—On Electrical Insulation -in High Vacua : \V.
Crookes.—On the Reversal of the Lines of Metallic Vapours, No. IV.

:

Professors Liveing and Dewar.
Royal Institution, at 3.— Sound : Prof. Tyndall.
London Imstitution, at 7.—Fixed Water: Prof. Guthrie.
LiNNEAN Society, at 8.—On the Genus Oudtuya, BrowB : Dr. Henry
Trimen.—On the Nature of the Inflorescence : Dr. Maxwell Masters.

—

On some South American Genera of Plants of Uncertain Position : John
Miers.

Chemical Society, at 8.—Investigations into the Action of Substances in
the Nascent and Occluded Conditions. Hydrogen (continued): Dr.
Ciladstone and Mr. Tribe.—On some Methods of Vapour Density Deter-
iiiination : J. T. Brown.—On the Quantitative Blow-pipe Assay of Mercury

:

G. Attwood.
FRIDAY, February 21,

Royal Institution, at 9.—A New Chemical Industry: Prof. Roscoe.
Royal College of Surgeons, at 4.—Evolution of the Vertebrate: Prof.

Parker.
Geological Society, at 8.—^Anniversary.

SATURDAY, February 22.

Physical Society, at 3.—On a Current Regulator: Dr. C. W. Siemens,
F.R.S.—On a New Theory of Terrestrial Magnetism : Professors Ajrton
and Perry.—On the Spectrum of Lightning : Dr. A. Schuster.

Royal iNSTiTtrrioN, at 3.—Lessing: R. W. Macan.

SUNDAY, February 23.

Sunday Lecture Society, at .4.—The English Rule in India : Sir Arthur
Hobhouse.

MONDAY, February 24.
Society of Arts, at 8.—Dwelling Houses ; their Sanitary Arrangements

:

Dr. W. H. Corfield.
London Institution, at 5.—Modem Chemical Theory : Prof. H. E. Arm-

strong.

Royal College op Surgeons, at 4.—Evolution of the Vertebrata: Prof.
Parker.

.Society of Antiquaries, at J7.—Enfranchisement of Copyholds of In-
heritance : E. Smyth.

TUESDAY, February 25.
Royal Institution, at 3.—Animal Development : Prof. Schafer.
Anthropological Institute, at 8.—The Primitive Human Family : C.

Staniland Wake.—Notes on the Colour of Skin, Hair, and Eyes : E. W.
Brabrook, F.S.A.

West London Scientific Association, at 8.

Metropolitan Scientific Association, at 7.

WEDNESDAY, February a6.
Geological Society, at 8.—A Review of the British Carboniferous Fene-

stellidx: G. W. Shrubsole.—Note on a Femur and Humerus of a small
Mammal from the Stonefield Slate : Prof. H. G. Seeley, F.L.S.—Note on
Poikilopleuron Bucklandi, of E. Deslongchamps, pere, identifying it with
Megalosaurus Bucklandi : J. W. Hulke, F.R.S.

—

Vectisaunis valdensis,
a New Wealden Dinosaur: J. W. Hulke, F.R.S.

Royal College of Surgeons, at 4.—Evolution of the Vertebrata: Prof.
Parker.

Society of Arts, at 8.—Indian Pottery at the Paris Exhibition: Dr.
Birdwood.

Royal Society of Literature, at 8.—On an Unrecorded Event in the
Life of Sir Thomas More : Mr. Brabrook, F.S.A.

THURSDAY, February 97.
Royal Society, at 8.30.—Studies in Acoustics. I. On the Synthetic
Examination of Vowel Sounds : W. H. Preece and Aug. Stroh.

Royal Institution, at 3.—Sound: Prof. TyndalL
London Institution, at 7.—The Age of Dragons: B; Waterhouse
Hawkins.

FRIDAY, February 28.
Royal Institution, at 9.—The Sorting Demon of Maxwell: Sir W.
Thomson.

QuEKETT Microscopical Club, at 8.—On a Mode of Displaying Objects
by the Microscope, Irrespective of their Siie (the Micro-megascope) : Dr.
Matthews. F.R.M.S.—The Rotifers by Dark Field Illumination, Illus-
trated by Transparencies : Dr. C. T. Hudson, M.A., F.R.M.S.

Royal College of Surgeons, at 4.—Evolution of the Vertebrata: Prof.
Parker.

SATURDAY, March i.

Royal Institution, at 3.—Lessing: R. W. Macan.

SUBSCRIPTIONS TO NATURE
Yearly 28J.

Half-yearly 14J. 6//.

Quarterly 7J. dd.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 30?. 6^,
Half-yearly ISJ. 6<f.

Quarterly 8j.

Office : 29, Bedford Street, Strand.

WANTED, Clean Copies of NATURE,
No. 358 and 433.—Address Office of Nature, 29, Bedford Street,
Strand.

ZOOLOGICAL SOCIETY'S
LATEST PUBLICATIONS.

TRANSACTIONS OF THE SOCIETY.
VoL X. Part 10, price i6i. , containing :

" Notes on the Fins of Elasmo-
branchs, with Considerations on the Nature and Homologues of Vertebrate
Limbs," by St. George Mivart. (With six Plates and six Woodcuts.)

Vol. X. Part II, price lis., containing the following Papers:—"On the
Mechanism of the Odontophore in certain Mollusca, by Patrick Geddes.
(With three Coloured Plates.)

" On the Hearts of Ceratodus, Protopterus, and Chimsera, with an Ac-
count of tmdescribed Pocket Valves in the Conus arteriosus of Ceratodus
and of Protopterus," by E. Ray Lankester. (With two Plates.)
These may be obtained at the Society's Office (11, Hanover Square, W.),

at Messrs. Longmans', the Society's PubUshers (Paternoster Row, E.C),
or through any Bookseller.

Stage Micrometers
For the Microscope.

-^ -^ AND -Y^ ENGLISH INCH AND
Y^ Millimetre.

WOODWARD'S RIGHT-ANGLED
PRISM, FOR EXAMINATION WITH
IMMERSION OBJECT GLASSES.

STEPHENSON'S CATOPTRIC OR
IMMERSION ILLUMINATOR.

RIVET'S SECTION CUTTER.
WEBER'S AQUARIUM SLIDE.
NEW CELL MAKING

,,i INSTRUMENTS.

THE ''ECONOMIC" BINOCULAR
MICROSCOPE.

Complete, £10 Os. Od.

!R. & J. Beck,
31, CORNHILL,

LONDON, E.C;
AND

Q2I, CHESTNUT ST.,
PHILADELPHIA,

U.S. AMERICA.
LIGHTNING CONDUCTORS;

Experience, accumulated since the time o£ Benjamin Franklin, prore!
conclusively that a Conductor made of Copper of adequate sire is the b*st
of all appliances for the protection of every description o£ building ^om the
destructive effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds o£ Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the publia

It is simple in its application, ne insulators being required, and it costs
only one shilling per foot for the standard size, which is safe in any stono.

R. S. NEWAUi Ob CO.; 130, STRAND, W.C.
36, WATERLOO ROAD, LIVERPOOL.
68, ANDERSTON QUAY, GLASGOW.

lOANUFACTOBY—GATESHEAD-ON.TYNE.

THE BREWERS' GUARDIAN;
A Fortnightly Paper devoted to the Protection of Brewers* Interests,

Licensing, Legal, and Parliamentary Matters.

Rktisw of TMt Malt and Hop Trades ; and Wink and SFniT Tkabs
Record.

The Organ of the Country Brewers.

"The Brewers' Guardian " is pubhihed on the evenings of every altemat*
Tuesday, and is the only journal officially connected with brewing interests.

Subscription, i6y. id. per annum, post free, dating from any quarter-day.

Single Copies, i;. each. Registered for transmission abroad.

Offices— s> Bend Court, Walbrook, London S.C..
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JAMES WOOLLEY, SONS, & CO.,

69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted for private study.

Price Lists on Application.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A-

Th« Medal and Highest Award has been given for Design,

<^onstruction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

EDWARD PATERSON,
Electrical Engineer and Sciefitific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out

Electrical Apparatus of all descriptions for Lecture Purposes
Loaned out.

APPARATUS FOR CLASS DEMON-
STRATION and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20^.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue of60pages post free 6 stamps.

Orders over £a ourriage paid to any part of the United Kingdom.

HOBNE'S FOMFEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
By Special Appointment to His Majesty the King of Italy.

MICROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth,

Fish Scales, Anatomical Preparations from the Human Subject and Lower
Animals, Palates of MoUusca, Sections of Shells and Pearls, Polyzoa, whole
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder-
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara-
tions, Diatomacese, Salts, Crystils, Sections ef Rocks, Fossils, Minerals,
&c.
Ochreous Iron in Moss-like Forms in Calcite, 1*. 6d. post-free.

Stellar Mica, or Canadian Phlogoplte, is. yi. post-free.

Oitalogues free.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONDON, W.C.

FLETCHER'S
PERFECTED GAS FURNACE

The simplest and cheapest of all, both
n first cost and in use. Will work with
any gas supply
from 10 to 100
feet per hour,

and will fuse

with ease sub- air

stances infusi-

ble in any
known furnace.

Prices from
13s. 6d.

Fletcher's New Patent Blowpipe & Perfected Mouthpiece.

Complete

Illustrated

List on

Application.

THOS. FLETCHER, Museum Street, Warrington.

NONA/' READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4J. ^d. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED DESCRIPTIVE.

Demy 8vo, 480 pp.. Illustrated with 1,600 Woodcuts.

Most Complete dnd Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET.
LONDON, W.C.

FRY'S GOLD MEDAL,
PARIS EXHIBITION.

COCOA In Packets and Tins. ' Pure
Cocoa only, with the super-

fluous oil extracted.

EXTRACT
" If properly prepared, there is no nicer

or more wholesome preparation of
cocoa."

—

Food, Water, and Air,
edited hy Dr. Hassall.

J. S. FRY & SONS, Bristol and London.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE 14*. PORTABLE TIN CASE FOR DITTO, m. W.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS, ^

S, ST. BRIDE ST. {late 2, Foster Lane\ LONDON.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instrtiments Supplied for Domestic or Business Purposes, on Sale or Ren tal.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing ihe
Company's Patents.

Application for Price Lists or further information to be made to the Manager.

With Maps, Coloured Plates, and Woodcuts, 8vo, 2\s.

NOTES BY A NATURALIST ON THE " CHALLENGER." Being an Account of
Various Observations made during the voyage of H.M.S. "Challenger" Round the World in 1872-76. By Yi. N.
MOSELEY, F.R.S., Member of the Scientific Staff of the " Challenger." \Just ready.

MAROCCO AND THE GREAT ATLAS, JOURNAL OF A TOUR IN. By Sir J.
D, HOOKER, K.C.S.I., C.B., F.R.S., and JOHN BALL, F.R.S., with Appendices, including a Sketch of the Geology
of Marocco, by G. Maw, F.L.S., F.G.S. With Map and Illustrations. 8vo, cloth extra. z\s.

" Not only a pleasant record of a most agreeable expedition in regions where travelling is not easy for Europeans, but a contribu-
tion to science for which naturalists will be thankful. "

—

Daily News.

With One Hundred Illustrations.

WATERTON'S WANDERINGS IN SOUTH AMERICA. New Edition, Edited, with
Biographical Introduction and Explanatory Index, by the Rev. J. G. WOOD. Medium 8vo, cloth elegant. 2\s.

" The handsome illustrated edition just published may be said to render for the first time due honour to a work of high value'any
enduring interest The work has the interest of a romance."

—

Daily Netvs.

"One of the most delightful books ever written No better editor could be found for such a work than Mr. Wood.
The biography is exceedingly interesting ; and the editing of the book is excellent. A special word of praise is due to the
illustrations. "

—

Saturday Review.

MACMILLAN AND CO., LONDON.

EUDOLPH KOENIG,
{DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMliiNTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.
PARIS, 26, RUE DE PONTOISE.

PRICE LISTS FREE.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established 1S07.

Net Premiums and Interest ~ •.» ... ••• ;£ 396,818
Accumulated Funds ... ... ......... ... ;£3,o83,28i
Also a Subscribed Capital of more than ... .» >C 1,500,000

Reports, Prospectuses, and Forms may be had at the Office, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS, Actuary and Secretary.

0. TISLEY & Co.
OPTICIANS. '

173, BROMPTON ROAD, S.W.
(Close to South Kensington Musetun).

THE PHONEIDOSCOPE
An Instrument for Obsenring the Colour-Figures of Liquid Films under lh»

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular MotiMi of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, DescriptiTe

Pamphlet, &c., in Card^x>ard Box, los. 6d.

MANUFACTURED AND SOLD WHOLKSALK AND KKTAII. BY
S. C TISLEY & CO., 17a, BROMPTON ROAD, LONDON, S.W.
TELEPHONIC ELECTRICITY. All Materials supplied for ezpoi-

mental ptirposes.

Price Lists 0/ Electrical and Acoustic A^^ratus, •with Drawings and
Description <^ tht Harmonoxrafh, Post Free, id.

W. L A D D & CO.,
Scientific Instrnment Manufacturers

{By Appointment ta tfu Rayal Institution of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, Ac.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

JOHN NORMAN,
MANUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.G.

Lists post free on application.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Brvcb Wwght, 90. Great Russell Street, London. W.C.

HOLLOWATS PILLS
THIS

MEDICINE

Is a Certain Cure for all Disorders of the LIVEB, STOKACH
AND BOWELS. A Great PT7BIFIEB «f the BLOOD; a

Powerful Invigoratsr of the System, ia cases of W£AXIT£SS
AND DEBILITT, and ia UBeqmalltd ia Female Complaiati.
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SCIENTIFIC WORKS PUBLISHED BY
MESSRS. LONGMANS & CO.

TEXT-BOOKS OF SCIENCE, MECHANICAL AND PHYSICAL,
FOR THE USE OF ARTISANS AND OF STUDENTS IN PUBLIC AND SCIENCE SCHOOLS.

Edited by C W. MERRIFIELD, F.R.S.

Abney's Photography. 3^. 6d.

Anderson's (Sir J.) Strength of Materials. 3^. 6d.

Armstrong's Organic Chemistry. 3^. 6d.

Barry's Bailv^ay Appliances. 3^. 6d.

Bloxam's Metals. 3^. 6i{.

Croodeve's Mechanics. 3^. 6d.

Goodeve's Mechanism. 3^. 6d.

Gore's Electro-Metallurgy, 6^.

Griffin's Algebra and Trigonometry. 31. 6d. Notes, 3^. 6d.

Jeukin's Electricity and Magnetism. 3^. €d.

Maxwell's Theory of Heat. 3^. 6d.

Merrifield's Technical Arithmetic, y.&d. Key, 3^.6^.

Miller's Inorganic Chemistry. 3^. 6d.

Preece and Sivewright's Telegraphy, y. td.

Rutley's Study of Rochs, or Text-Book of Petrology.
i,s.(jd.

Shelley's "Workshop Appliances. 3?. (^d.

Thome's Structural and Physiological Botany. 6^.

Thorpe's Quantitative Analysis. 4^. 6^/.

Thorpe and Mulr's Qualitative Analysis. 3s. td.

Tilden's Chemical Philosophy. 3^. M.
Unwin's Machine Design. 3^. dd.

Watson's Plane and Solid Geometry. 3;. dd.

SCIENTIFIC,
GANOT'S ELEMENTARY TREATISE

on PHYSICS, Experimental and Applied, for Colleges and Schools.

Translated from Ganot's Elements de Physique by E. ATKINSON,
F.C.S. Eighth Edition, with 4 Coloured Plates and 820 Woodcuts.
Large crown 8vo. 15.?.

GANOT'S NATURAL PHILOSOPHY, for
General Readers and Young Persons. Translated from Ganot's Cours
de Physique by E. ATKINSON, F.C.S. Third Edition, with 2
Coloured Plates and 454 Woodcuts. Crown 8vo. -js. 6d.

A DICTIONARY of CHEMISTRY and the
Allied Branches of other Sciences. By HENRY WATTS, F.R.S.
assisted by eminent Contributors. 7 vols., medium Bvo. ;Cio i&j. 6d.

Vol. VIII. Supplementary, bringing the Record of Chemical Discovery
down to the year 1877. (In Two Parts.) Part I. 3&f.

Dr. ODLING'S COURSE of PRACTICAL
CHEMISTRY, for Medical Students, with express reference to the
Three Months' Summer Practice. With 71 Woodcuts. Crown 8vo. 6s.

MILLER'S ELEMENTS of CHEMISTRY,
Theoretical and Practical. Re-edited,with Additions, by H. MACLEOD,
F.C.S. 3 vols., 8vo.

Part I. CHEMICAL PHYSICS. 16^.

Part II. INORGANIC CHEMISTRY. 24^.
Part III. ORGANIC CHEMISTRY, New Edition in the press.

HELMHOLTZ on the SENSATIONS of
TONE, as a Physiological Basis for the Theory of Music. Translated
by A. J. ELLIS, F.R.S. 8vo. 3&.

HELMHOLTZ'S POPULAR LECTURES
on SCIENTIFIC SUBJECTS. Translated by E. ATKINSON.
Ph.D., F.C.S. 8vo. Woodcuts. Price 12s. 6d. A Second Series is

preparing for publication.

OUTLINES of ASTRONOMY. By Sir J.
F. W. HERSCHEL, Bart., M.A. Latest Edition, with Plates and
Diagrams. Square crown 8vo. jzs.

DECAISNE'S GENERAL SYSTEM of
BOTANY, DESCRIPTIVE and LANALYTICAL. Translated by
Mrs. HOOKER. Witt S:r»» Wo:dcute. Imperial 8vo. 311.6^.

ROCKS CLASSIFIED and DESCRIBED.
By B. VON COTTA. Translated by P. H. Lawrence, with English,
German, and French Synonymes. Post 8vo. z^s.

KELLER'S LAKE DWELLINGS of
SWITZERLAND, and other Parts of Europe. Translated by J. E.
LEE, F.S.A., F.G.S. With 206 Illustrations. 2 vols., royal 8vo. 42^.

INDUSTRIAL.
A TREATISE on the STEAM ENGINE,

in its Applications to Mines, Mills, Steam Navigation, Railways, and
Agriculture. By J. BOURNE, C.E. With Portrait, 37 Plates, and

546 Woodcuts. 4to. 42J.

BOURNE'S CATECHISM of the STEAM
ENGINE, in its various Applications. With 89 Woodcuts. Fcap.

8vo. 61.

BOURNE'S HANDBOOK of the STEAM
ENGINE, a Key to the Catechism of the Steam Engine. With 67
Woodcuts. Fcap. 8vo. gs.

BOURNE'S RECENT IMPROVEMENTS
in the STEAM ENGINE, in its various Applications. With 124 Wood-
cuts. Fcap. 8vo. 6s.

BOURNE'S EXAMPLES OF STEAM.
AIR, and GAS ENGINES of the most Recent Approved Types. With
54 Plates and 356 Woodcuts. 410. £-i 10s.

Sir W. FAIRBAIRN'S TREATISE on
MILLS and MILLWORK. Fourth Edition, with 18 Plates and 333
Woodcuts. I vol., 8vo. 25^.

CULLEY'S HANDBOOK OF PRACTICAL
TELEGRAPHY. Seventh Edition. Plates and Woodcuts. 8vo. i6.-.

URE'S DICTIONARY of ARTS, Manu-
factures, and MINES. Seventh Edition, Re-edited by R. Hunt,
F.R.S. With 2,604 Woodcuts. 4 vols , 8vo. £7 7s.

MITCHELL'S MANUAL of PRACTICAL
ASSAYING. Re-written, with all the Recent Discoveries incorparated,

by W. CROOKES, F.R.S. With 199 Woodcuts. 8vo. 31s. 6d.

KERL'S PRACTICAL TREATISE on
METALLURGY, adapted from the last German Edition by W.

CROOKES, F.R.S., and E. ROHRIG, Ph.D. With 625 Woodcuts.

3 vols., 8vo. £4 19s.

GWILT'S ENCYCLOP.ffiDIA of ARCHI-
TECTURE, with above 1,600 Woodcuts. Revised and extended by

W. Pai'worth. 8vo. 52s. 6d.

KINGZETT on the PRODUCTS and
PROCESSES of the ALKALI TRADE, including the most Receni
Improvements. With 23 Woodcuts. Svo. 12s.

PAYEN'S INDUSTRIAL CHEMISTRY; a
Manual for Manufacturers and for Colleges or Technical Schools.

Translated and Re-edited by B. H. PAUL, Ph.D. With 698 Woodcuts.
Medium 8vo. 42^.

London: LONGMANS, GREEN, & Co.

Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by
Macmillan and Co., at the Office, 29 and 30, Bedford Street, CovenI Garden.—Thursday, February 20, 1879.
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BROWNING'S METEOROLOGICAL INSTRUMENTS.
Garden or Greenhouse Self-registering Thermometer, for registering the lowest temperature, on box jQ 5. d.

scale ... ... ... ... ... ... ... ... ... ... ... ... ... o I 6

Out-door Minimum Thermometer, as above, with solid metal scale ... ... ... o 3 6
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MICROSCOPIC OBJECTS
01 iuperlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post fre« and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Mtdal awarded for Excellence, Variety, Qx'c,

EDMUND WHEELER, 48t», Tollington Road, HoUoway. London, N.

UNIVERSITY OF LONDON.
The Office of ASSISTANT REGISTRAR having become VACANT by

the Appointment of Mr. Milman to the Registrarship, the Senate desire to

appoint a Successor possessing special qualifications, either Scientific or
Medical, who must be prepared to enter upon his duties on ist June next.

The Salary attached to the office is ;^ 500 per annum.
Candidates are desired to state their age (which must not be less than 25

ilor more than 45 years), previous career, and qualifications, and to forward
their applications, on or before Saturday, March 15th, to the undersigned,
of whom further information may be obtained.

THOMAS DOUSE, Clerk to the Senate.

University of London, Burlington Gardens, W., February 20, 1879.

OWENS COLLEGE, MANCHESTER.
The Office of DEMONSTRATOR and ASSISTANT LECTURER in

PHYSIOLOGY in the College will become VACANT at the end of March.
The Salary offered is ;£ 1 50 per annum. The Dean of the Medical School
will give further information if desired.

Applications addressed to the Senate, and testimonials (printed copies
would be desirable), will be received up to tha 22nd March.

J. HOLME NICHOLSON, Registrar.

UNIVERSITY OF LONDON.
MATRICULATION EXAMINATION.

Instruction in all fhe subjects of the above Examination at Guy's Hos-
pital. The Classes for the June Examination will commence on Monday,
March 31st. The Classes are not confined to Students of the Hospital.

For further particulars address the Dean, Guy's Hospital, S.E.

"HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after
this date all Thermometers verified at the Kew Observatory will be marked,
f-ee of expense, with their monogram, *' K.O.," interlaced, and a rttgistar

umber, in addition to the maker's number.
The Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Observatory, December 13, 1878.

Scale of Charges for Verification, &c., post free on application.

NEW ATHEN/EUM CLUB
FOR GRADUATES OF UNIVERSITIES AND MEMBERS OF

SCIENTIFIC SOCIETIES.

The SECOND 500 MEMBERS are now being ADMITTED.

The Club being proprietary. Members incur no pecuniary liability beyond
the Admission Fee and Annual Subscription.

For Prospectus and Form of Application for Membership apply to

J. LOGAN LOBLEY, Secretary.

86, Suffolk Street, Pall Mall, S.W.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTEP.NOON, commencing at Four o'clock precisely. Sunday,
March 2.

—

Richard A. Proctor, Esq., B.A, F.R.A.S. (Author of
" Other Worlds," &c.), on " Sabbath Superstitions : the Human and
Astronomical Origin of the Week."—Members' Annual Subscription,

{,\. Payment at the Door—One Penny, Sixpence, and (reserved seats)

One ShilUng.

TO INVENTORS and OTHERS.—The
Directors of the ROYAL POLYTECHNIC are prepared to exhibit

and explain all Inventions and Discoveries of public interest.—For
particulars apply to the Secretary of the Institution.

TUITION for the UNIVERSITIES and
ARMY.—Non-resident Pupils received for Individual Instruction by a
Private Tutor.—Address Tutor, 8, Gloucester Terrace, Onslow Gardens,
S.W.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (Astronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrCbner & Co., 57 and 59,
Lu<\e;abe HilL London.

JUSTIN WINSOR, Librarian.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET, BIRMINGHAM.
T. B. has last week posted to his subscribers specimens of the Infusoria,

Spirosfomum antbiguunt, with a drawing of same in white on a black
ground by H. E. Forrest, and description also. He has also distributed
Embryo Trout, Stephanoceros, Melicerta, Hydatina, Rhinops, -Nitella,
Mussels, Cyclas, &c.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.

NOTICE OF REMOVAL.
MESSRS. S. & B. SOLOMONS, Opticians

to the Government, have REMOVED from No. 39, Albemarle Street

(where they have been established over 50 years), to

61, PALL MALL
(Opposite MARLBOROUGH HOUSE).

Specialties.—The £^ ASTRONOMICAL TELESCOPE, Microsco-
pical and Philosophical Instruments, high-class Gold and Steel and other
TINTED SPECTACLES.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form,
from i^. dd. New cheap Electric Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Tea«hers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON. Manufacturing Elec-
tricians, 4, Little Britain, E.C.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.

Calendar post free from

The Principal—BENJAMIN RALPH, LL.B. Dub.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
fiotany. Physiology, Chemistry. All the work practical.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies preparing for the various Examining Boards. Fees
moderate.—^Apply to Prof. Gardner, at Bemers College, 44, Bemers
Street. W.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, 3^. td. per ounce ; Squares,

2J. ijd.
;
post free id. extra ; Ground-edged Slips, 5J. per gross ; also

•ther Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, 151, High Street, Stoke Newington, N.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number ofPupils.

WANTED, a LABORATORY MAN.—
—Apply personally between 2 and 4 p.m., or by letter, lo A. V., n,
Sahsbury Square, Fleet Street.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 91., he says :—" As it is impossible to enable the reader to recognise rocks and mine-

rals at sight by aid of verbal descriptions or figures, he will do well to

•btain a well arranged collection of specimens, such as may be procured

from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's

College, London." These Collections are supplied on the followmg

terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays ......... £,i a o

20* Specimens, in Cabinet, with 5 Trays ... .» .~ 5 5 o

300 Specimens, in Cabinet, with 9 Drawers ... ... 10 10 o

400 Spetimens, in Cabinet, with 13 Drawers ~. ... 21 o o

More extensive Collections at 50 to 5,000 Guineas each.

MINERALOGY AND GEOLOGY.
A New List of Collections of Fossils, Minerals, and Rocks now ready,

including Special Collections to illustrate the various Text-books, in

Cabinets. List of Sections of Rocks for the Microscope. Blowpipe Appa-

ratus and Materials of all kinds in Cases or separately. New Patterns of

Geological Hammers, with prices. List of New and Second-hand Books of

JAMES R. GREGORY,
MUSEUM OF GEOLOGY,

88, CHARLOTTE STREET, FITZROY. SQUARE.
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MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List, in

Pocket Case, is. ; 24 ditto (second series), zj. ; Moh's Scale of Hardness
of Minerals, 9 Specimens with File and streak tablet in a convenient Case,
4J. ; von Kohbell's Scale of Fusibility of Minerals, 6 Specimens in Pocket
Case, 2J. ; Geological Collecting Bag complete, 4J. ; Ditto Hammer
Holder and Strap, 2j. Geological Charts, Books, Hammers, Chisels,
Lenses, Acid Bottles, Glass-capped Boxes, Cement for Mounting and Re-
pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fossils, and
Kocks, sent on approval and for selection to all parts of the world.

THOMAS J. DOWNING,
38, WHISKIN STREET, LONDON, E.C.

CATALOGUES FREE.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Shkerness-on-Sea, respectfully intiniates thai

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected " specimens at present.

Orders for io.t. Collections of 100 "good" specimens can be executed
without delay.
" VOTES ON THE GEOLOGY OF SHEPPEY " post free on xpfVi.

cation.

THE
MONTHLY JOURNAL OF SCIENCE

AND ANNALS OF
BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRIAL ARTS,

MANUFACTURES, AND TECHNOLOGY.

Edited, by WILLIAM CROOKES, F.R.S., &c.

Now Ready, the Number for March, 1879.

Price ONE SHILLING and SIXPENCE.
I. The Keys of Death.

II. A Curious Th?rmo-Magnetic Motor. By Prof. Edwin J. Houston
and Elihu Thomson.

III. The Heat of the Comstock Mines. By Prof. John A. Church,
EM.

IV. Matter Active.

V. Some New Optical Illusions. By Sylvanus P. Thompson, B.A.

,

D.Sc.,F.R.A.S.
VI. On Electrical Insulation in High Vacua. By William Crookes,

F.R.S. (Illustrated).

VII. Spiders' Web for Micrometers.
VIII. The "Jumi)ers" or " Jumping Frenchmen."

Correspondence.—The Character of the Sexes.—^Transformation of Species.

Reviews of Scientific Works—Science Notes—Proceedings of Scientific

Societies.

London: 3, Horse-Shoe Court, Ludgate Hill, E.G.

LA SEMAINE FRANCAISE : Journal
Francais pour I'Angleterre : Politique, Litterature, Sciences, Arts,

\ Varietcs, Nouvelles, et Notes. Un exemplaire par ia poste, »,\d., en
timbres poste. Abonnement franco par la poste—un an, i8j. ; six mois,

gj. ()d. Piix 4(/., chei tons les libraires et aux gares des chemins de fer.

On s'abonne aux bureaux, 37, Southampton Street, Strand, Londres,
W.C.

LA SEMAINE FRANCAISE.—"'La Semaine Fran-
caise ' has been brought out in London for the benefit of those English
readers who may wish to study contemporary French fi-om all points of
view, instead of confining their reading to one particular Gallic print.

It certainly merits success."

—

Graphic.

LA SEMAINE FRANCAISE.—For Students.

LA SEMAINE FRAN gAISE.—For aU who read and
speak French.

LA SEMAINE FRANCAISE.
LA SEMAINE FRANCAISE.—For Teachers and

Schools.

LA SEMAINE FRANgAISE.—For General and
Family Reading.

LA SEMAINE FRANCAISE.
LA SEMAINE FRANCAISE.—"Tel est le titre d'un

journal hebdomadaire, nous pourrions dire d'une revue de tous les jour-

naux fran9ais accredit^s. Ce journal reunit, sous le meme convert, 24
ou 32 pages grand format, et dans ces pages sont publics, en fran9ais,

les meilleurs articles, politiques, critiques, et litteraires, qui ont paru
pendant la semaine dans les journaux de Paris. Assur^ment le numero
que nous avons sous les yeux est un excellent specimen de ce que peut
faire un heureux choix, guide par une intelligence parfaite de ce qui peut
int^resser les lecteurs."

—

NouvelU Chronigue de Jersey.

LA SEMAINE FRANgAISE.—"The numbers before
us are ftill of good things It will be far better for most than any

u one of the best papers published in Paris itself. We are much pleased
with the character of it, and believe it will be highly valued in all those

many households where French is cultivated. 'Ihe printing is very well

done."

—

Queen.

LA SEMAINE FRANgAISE: a Weekly Newspaper
and Review in the French Language. Politics, Literature, Science,

Art, Varieties, Notes. Price ^d. , through booksellers, and at the rail-

way bookstalls. Office, 37, Southampton Street, Strand, W.C.
I

NEW MONTHLY GEOGRAPHICAL
PERIODICAL.

Will be Published on MARCH ist, the Third Number of

THE PROCEEDINGS OF THE ROYAL GEOGRAPHICAL
SOCIETY, AND MONTHLY RECORD OF GEOGRAPHY.

Published under the Authority of the Council, and £klited by H. W. Bates,
Assistant-Secretary.

Contenis.

The Road to Merv. By Major-General Sir Henry C. Rawlinson, K.C B
With Map.

The Basin of the Helmund. By Clements R. Markham, C B. With Map.
Books and Memoirs on Zulu Land.
Maps of Zulu Land.
Geographical Notes.
Obitiiary.

Correspondence.
Report of the Evening Meetings.
Proceedings of Foreign Societies.
New Books.
New Maps.

Price to Non-Fellows, is. 6d.

EDWARD STANFORD, S5, Charing Cross, S.W.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others
interested in the management of landed property throughout Scot.aa<i and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.
The AGRICULTURIST is pubhshed every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British
and Irish Markets of the week, besides telegraphic reports of those held op
the day of pubhcation.
The Vetoinary Department is edited by one of the leading Veterinarians

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Society
of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture
and all the principal Agricultural Associations throughout Great Britain
and Ireland.

For Advertiseis addressing themselves to Farmers a better medium does
not exist.

Price yi. By post, i^d. Annual Subscripdon, payable in advance, 14*.
Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jun., Exiinbuigh.

Established 1843.

THE BREWERS' GUARDIAN:
A Fortnightly Paper devoted to the Protection of Brewers* Interests

Licensing, Legal, and Parliamentary Matters.
Review of the Malt and Hop Trades ; and Winb and Sfisit Tkabk

Record.
The Organ of the Country Brewers.

" The Brewers' Guardian ' is published on the evenings of every alternate
Tuesday, and is the only journal officially connected with brewing interesu.

Subscription, i6i. 6d. per annum, post free, dating from any quarter-day.
Single Copies, if. each. Registered for transmission abroad.

Offices -5. Bond Court, Walbrook, London K.C.

MICROSCOPES, OBJECTIVES, &c.

CENTENNLAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.C.

Folly Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

TO THE SECRETARIES OF NATURAL HISTORY
MUSEUMS AND SCIENTIFIC SOCIETIES.

BRYCE-WRIGHT'S CATALOGUE.
This important risumi will be forwarded post free to the

Secretaries of Societies and Museums, upon application, for the

general use of such Institutions.

90,

BRYCE-WRIGHT,
GREAT RUSSELL STREET, BLOOMSBURY,

LONDON, W.C.
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SCIENTIFIC BOOKS.
Two vols., large post 8vo, cloth, price 32J.

THE EVOLUTION OF MAN.
A POPULAR EXPOSITION OF THE PRINCIPAL
POINTS OF HUMAN ONTOGENY AND PHYLOGENY,
By Professor ERNST HAECKEL, Author of " The History of

Creation," &c.

Crown 8vo, cloth.

FREEDOM IN SCIENCE AND
TEACHING.

A REPLY TO PROFESSOR VIRCHOW ON THE
" FREEDOM OF SCIENCE IN THE MODERN STATE."
By Professor ERNST HAECKEL. With an Introduction by

Professor HUXLEY, F.R.S. \Shortly,

With Illustrations, square 8vo, cloth, price 9^.

FLOWERS AND THEIR UNBIDDEN
GUESTS.

By Dr. A. KERNER, Professor of Botany in the University of

Innsbruck. Translation Edited by W. OGLE, M.D., and a
Prefatory Letter by CHARLES DARWIN, F.R.S.

" No more interesting chapter in the romance of Natural History has been
written than the one just contributed by Prof. Kemer."

—

Academy.

Square 8vo, cloth, price 9^.

ETNA:
A HISTORY OF THE MOUNTAIN AND ITS

ERUPTIONS.
By G. F. RODWELL, F.R.A.S., F.C.S. With. Maps and

Illustrations.

" Mr. Rodwell's ' Etna ' is a pleasantly-written and well-illustrated volume,
sufficiently technical to be useful to the scientific student, yet for the most
part sufficiently popular to be read with relish by the most unscientific."

—

Academy.

Crown 8vo, cloth, price i^s.

EDUCATION AS A SCIENCE.
By ALEXANDER BAIN, LL.D.

(Vol. XXV. of the " International Scientific Series.")

Crown 8vo, cloth, price 6^. dd.

A HISTORY OF THE GROWTH OF
THE STEAM ENGINE.

By Professor R. H , THURSTON, With numerous Illustrations,

(Vol. XXIV, of the " International Scientific Series.")

"The work is admirably illustrated throughout with wcodcuts, and is un
doubtedly the best general popular treatise on the subject that we possess."

—

Popular Science Review.

Second Edition, crown 8vo, cloth, price 6j. dd.

STUDIES IN SPECTRUM ANALYSIS.
By J. NORMAN LOCKYER, F.R.S, With Six Photographic

|

Illustrations of Spectra, and numerous engravings on Wood,
(Vol. XXIII, of the " International Scientific Series.")

" The work is a most useful one, the subject being g^^ne into to some depth,

whilst the language is so clear and untechnical, and the more abstruse parts are i

approached so gradually, that the book can be read with interest and profit

even by the non-scientific reader."

—

Saturday Rerieiv.

Large post 8vo, cloth, price 9^,

ENGLISH PSYCHOLOGY.
By Prof, Th, RIBOT. Second Edition. A Revised and Cor-

rected Translation from the latest French Edition.

"The task which M. Ribot set himself, he has performed with very great

success."

—

Examiner.

Large crown 8vo, cloth, price gj.

HEREDITY :

A PSYCHOLOGICAL STUDY ON ITS PHENOMENA,
ITS LAWS, ITS CAUSES, AND ITS CONSEQUENCES.

By Prof. Th, RIBOT.
" We have been much pleased with this book. It is written in a very clear

and intelligible style, and has been admirably translated. . . . Contains a

large number of very interesting facts most lucidly arranged, and a very

luminous digest of all that is at present known upon the subject. —Lancet.

C. KEGAN PAUL & CO., i, Paternoster Square.

HELMHOLTZ ON TONE AND SCIENTIFIC LECTURES.
In One thick Volume, 8vo, price 36J., cloth.

On the SENSATIONS of TONE as a Phy-
siological B.isis for the Theory of Music. By Prof. H. L. F. HELM-
HOLTZ, M.D. TransL-ited by A. J. Ellis, F.R.S.

HELMHOLTZ'S LECTURES on SCIEN-
TIFIC SUBJECTS. Translated by E. Atkinson, Ph.D., F.C.S.

,

with Introduction by Prof. Tvndall. 8vo, Woodcuts, izs. bd.

London: LONGMANS & CO.

CULLEY'S PRACTICAL TELEGRAPHY.
In One Volume, 8vo, with 132 Woodcuts and 18 Lithographic Plates of

Machinery and Apparatus, price i6i.

A HANDBOOK of PRACTICAL TELE-
GRAPHY. By R. S. CULLEY, Member Inst. C.E. (Adopted by
the Post Office and by the Department of Telegraphs for India ) The
Seventh Edition, thoroughly revised and enlarged.

London : LONGMANS & CO.

COMPLETION OF THE SEVENTH EDITION.
Complete in Four Volumes with 2,500 Woodcuts, price £,] yj., cloth, or

£,% i6s., half-bound in lussia.

URE'S DICTIONARY of ARTS, MANU-
FACTURES, and MINES, containing a Clear Exposition of their

Principles and Practice. The Seventh Edition, rewritten and enlarged.
Edited by Kobert Hunt, F.R.S., Keeper of Mining Records; as-

sisted by numerous Contributors eminent in Science and familiar With
Manufactures.

*»* Also Vol. IV., separately, completing the work to the present time.
8vo, with 440 Woodcuts. Price 42.1.

London : LONGMANS & CO.

PROF. ODLING'S CHEMISTRY FOR MEDICAL STUDENTS.
Now ready, a New Edition, illustrated with 71 Woodcuts of Microscopical

Preparations and Chemical Apparatus, price 6s.

A COURSE of PRACTICAL CHEMISTRY,
arranged for the use of Medical Students, with express Reference to

the " Three Months' Summer Practice." By WILLIAM Oi^LING,
M.A., F.R.S., Professjr of Chemistry in the University of Oxford.
Fifth Edition, thoroughly revised.

London : LONGMANS & CO.

PROF. OWEN'S WORK ON VERTEBRATE ANIMALS.
In 3 vols., 8vo, with 1,472 Woodcuts, price ^3 13^. 6d.

The COMPARATIVE ANATOMY and
PHYSIOLOGYof the VERTEBRATE ANIMALS. By RICHARD
OWEN, F.R.S., D C.L., &c., Superintendent of ihe Natural History
Departments, British Museum,

" To every naturalist it will prove indispensable, and the vast accumula-
tion of facts it c jutains will render it a useful book even to those wtiose
occupations are less directly connected with anatomy and physiology. "—
T/ie Lancet.

Vol. I.
—" Fishes and Reptiles," with 452 Woodcuts. Price 2\s.

Vol. II.
—" Warm-blooded Vertebrates," with 406 Woodcuts. i\s.

Vol. III.
—"Mammalia, including Man," with copious Indexes to the

whole Work, and 614 Woodcuts. Price 31J. dd,, cloth.

London : LONGMANS & CO.
|

WATTS'S DICTIONARY OF CHEMISTRY.
Seven Volumes, 8vo, price ;£io i6j. dd.

A DICTIONARY of CHEMISTRY, and;
the Allied Branches of other Sciences ; founded on that of the late Dr. .

Ure. By HENRY WATIS, B.A., F.R.S., assisted by eminent Scien-
|

tific and Practical Chemists. 1

" The English language is not rich in lexicons of science : we would
(

point to this work as a model upon which others might be framed. To the '

practical analyst this work must prove of the utmost value—to the philoso-

phical investigator it must, as the record of all former labours, be a great j

ga.n—and to the student w ho is true to his studies, it w.U prove an ever-

ready guide. Our manufacturers know the value of chemistry, and are

many of them experts in the special branches of the science which bear on

their particular industries. They require to know the latest discoveries, and
|

to keep them, as it were, in stock until the march of improvement renders it
'

necessary to apply them. This Dictionary places them in possession of

these desiderata."

—

Aiketiceuvi,

THIRD SUPPLEMENTARY VOLUME
(Vol. VIII.), completing the Record of Chemical Discovery to the year

1877. In Uwo Parts, of which the First is now ready, pp. 844, price

36.f., cloth. Part II. in the Autumn. 1

" We cannot give this volume greater praise than by saying that it is -

worthy of the European reputation which Mr. Watts's Dictionary has ;

already acquired as a standard work of reference."

—

Briitol Mercury.

London : LONGMANS & CO,
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DIARY OF SOCIETIES.
London

THURSDAY, February 27.

RoYAl SociBTY, at 8.30.—Studies in Acoustics. I. On the Synthetic
Examination of Vowel Sounds : W. H. Preece and Aug. Stroh.

Royal Institution, at 3. — Sound: Prof. Tyndall.
London Institution, at 7.—The Age of Dragons: B. Waterhouse
Hawkins.

FRIDA Y, February 28.

Royal iNSTiTtrriON, at 9.—The Sorting Demon of Maxwell: Sir W.
Thomson.

QoKKKTT Microscopical Club, at 8.-^0n a Mode of Displaying Objects
by the Microscope, Irrespective of their Size (the Micro-megascope) : Dr.
Matthews, F.R.M.S.—The Rotifers by Dark Field Illuminatioa, Illus-

trated by Transparencies : Dr. C. T. Hudson, M.A., F.R.M.S.
RoYAi. College OF Surgeon's, at 4.—Evolution of the Vertebrata: Prof.

Parker.
SATURDAY, March i.

Royal Institution, at 3 —Lessing : R. W. Macan.
SUNDAY, March 2.

Sunday Lecture Society, at 4.—Sabbath Superstitions : R. A. Proctor.

MONDAY, March 3.
Royal College of Surgeons, at 4.—Evolution of the Vertebrata: Prof.

Parker.
London Institution, at 5.—The Moral Lessons of Physiology: Dr.

Fothergill.

Society of Arts, at 8.—Dwelling Houses: Dr. W. H. Corfield.
Victoria Institute, at 8.—The Antiquity of Man: Prof. Hughes.

TUESDAY, March 4.

Zoological Society, at 8.3o.--ListedesOiseauxrecueillisauNorddu Per u
par M. M. Stolzmann et Jelski, en 1878: L. Taczanowski.—i)n some
Collections of Birds from Kina-Balu Mountain, in North-Westem Borneo:
R. Bowdler Sharpe.—Observations on the Characters of the Echinoidea.
Part I. On the Species of the Genus Briisus and on the Allied Forms
Meoma and Metalia : F. Jeffery Bell.

Royal Institution, at 3.—Animal Development: Prof Schafer.

WEDNESDAY, March 5.

Royal College of Surgeons, at 4. — Comparative Anatomy of Man : Prof.
Flower.

Society of Arts, at 8.—Necessity for Popular and Practical Teaching of
Sanitary Science : J. J. Popie.

THURSDAY, March 6.

Royal Society, at 8.30.—Observations on the Physiology of the Nervous
System of the Crayfish {AstacusJiuviatilis): J. \S ard.—Preliminary Re-
port upon the Comatulse of the Ckallenger Expedition: P. H. Carpenter.
—On the Character of the Pelvis in the MammaLa and the Conclusions
respecting the Origin of Mammals which may be based upon them : Prof.
Huxley, Sec. R.S.

Linnean Society, at 8.— On Bacterium lactis : G. R. Milne Murray.

—

Classificati^n of the Maioid Crustacea or Oxyrhyncha : Edward J. Miers.
Royal Institution, at 3.- Sound : Prof. Tyndall.
London Institution, at 7.—English Pronunciation : E. B. Nicholson.

FRIDAY, March 7.

Royal iNSTirirriON, at 9. —Prof. Huxley.
Society of Arts, at 8.—The Plants of India for Commercial Purposes :

J. R. Jackson.
Royal College of Surgeons, at 4.—Comparative Anatomy of Man: Prof.

Flower.
Geologists' Association, at 8.

SATURDAY, March 8.

Royal iNSTrruriON, at 3.—Colbert and Richelieu: W. H. Pollock.
Physical Society, at 3.—On a New Theory of Terrestrial Magnetism :

Professors Ayrton an d Perry.—On some Experiments with the Quadrant
Electrometer: Dr. J. Hopkinson.—On the Maintenance of Constant Tem-
peratures and Pressures : F. D. Brown.

84 pp., with 136 Plates, demy Svo, cloth, 3aj.

PHOTOGRAPHED SPECTRA. One
Hundred and Thirty-six Photographs of Metallic, Gaseous, and other
Spectra printed by the Permanent Autotype Process, w.th Introduction,
Description of Plates, and Index, and w.th an extra Plate of the Solar
Spectrum (showing bright lines), compared with the Air Spectrum. By
J. RAND CAPRuN, F.R.A.S.

"
. ... Mr. Capron has earned the thanks of spectrospopists for the

large amount of useful work which he has performed for them in the way
of prelim nary investigation. No exact scale or measurement accompany
the photographs, and they will be chiefly useful in indicating by comparison
with each other the lines which belong to particular metals, and the con-
ditions under which particular l.nes are produced But although no
exact measurements are given, and although the photographs vary very
perceptibly in length, nearly all show lines which can be used as reference
lines, by measurement from which the wave-lengths of the metal Lnes can
be determined iThe advantages of the photographic method are
noticed by the author as follows :

—
' Absolute truth is everything in spectro-

scopic work, and the very best draughtsman working w»th the most perfect
inicrometer cannot, even at the expense of a vast amount of labour, equal
in accuracy a good photograph of a set of spectral lines.' .... The pho-
tographs obtained from the electric light are particularly interesting. This
is, as far as we know, the first extensive series of measurements of spectra
obtained by the ignition of substances in the electric arc."

—

Philosophical
Magazine.

London : E. & F. N. SPON, 46, Charing Cross .

WANTED, Clean Copies of NATURE,
No. 358 and 433.—Address OflSce of Nature, 29, Bedford Street,
Strand.

Stage Micrometers
For the Microscope.

-T- T^ AND -Y^^ ENGLISH INCH AND
y^ Millimetre.

WOODWARD'S RIGHT-ANGLED
PRISM, FOR EXAMINATION WITH
IMMERSION OBJECT GLASSES.

STEPHENSON'S CATOPTRIC OR
IMMEBSION ILLUMINATOR.

RIVET'S SECTION CUTTER.
WEBER'S AQUARIUM SLIDE.
NEW CELL MAKING

Ir^STRUMENTS.

THE ''ECONOMIC" BINOCULAR
MICROSCOPE.

Complete, £10 Os. Od.

R. & J. Beck,
:.c.

Q2I, CHE

, CORNHILL,
LONDON,

AND
STNUT ST.,
PHILADBLPHIA,

U.S. AMERICA.
EAGLE INSURANCE COMPANY,

79, PALL MALL.
For Lives only. Establisheo 1807.

Net Premiums and Interest ~ >.. ... .~ ;C396,8i8
Accumulated Funds ... .« „ ;£3,o83,38i
Also a Subscribed Capital of more than ... .>. j^i,500,000

Reports, Prospectuses, and Forms may be had at the Office, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS, Actuary and Secretary.

HORNE'S FOMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.G.
By Special Appointment to His Majesty the King of Italy.

Extra fcap. Svo, 3;. id.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT. D.Sc., Lecturer oa
Chemistry m St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., London.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time of Benjamin Franklin, proTef

Conclusively that a Conductor made of Copper of aidequate siie is the btsf
of all appliances for the protection of every description ht building fiaax the
destructive effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the public.

It is simple in its application, no insulators being required, and it costs
only one shilling i>er foot for the standard sixe, which is safe in any storm.

R. S. NE\(rAIiIi * CO.: 130, STRAND, W.C.
36, WATERLOO ROAD, LIVERPOOL.
68, ANDERSTON QUAY, GLASGOW,

UilNITFACTORY—GATESHBAD-ON.TYNB,
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LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C.

A. ANTHONY NESBIT, F.C.S.,

WATER ANALYST,
Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part of
the Kingdom.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, or Business
Purposes.

Illustrated Priced Catalogues post free for six stamps.

Carriage allowed to any station in England or Wales, on orders of 40*.
value and upwards,

MOTTERSHEAD AND CO.
7, EXCHANGE STREET, & 10, HALF MOON STREET,

MANCHESTER.-

EUDOLPH KOEiMG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.
PARIS, 26, RUE DE POHTOISE.

PRICE LISTS FREE.

DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted
by the principal Banks, Public Offices, and Railway Companies throughout

Ireland.
It writes almost instantly Full Black. I Flows easily from the Pen.
Does not corrode Steel Pens. I Blotting-paper may be applied at the
Is cleanly to use, and not Uable toBlot. i moment of writing.

Can be obtained in London, through Messrs. Barclay & Sons, Farring
don Street; W. Edwards, Old Change; F. Newbery & Sons, Newgate
Street; Wm. Mather, London and Manchester; J. Austin & Co., Duke
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of

all Stationers.
BEWLEY & DRAPER (Limited), Dublin.

NOW R£ADr,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE «. 7rf POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS

:

ILLUSTRATED, CLASSIFIED DESCRIPTIVK.
Demy 8vo, 480 pp.. Illustrated with 1,600 Woodcuts.

Most Complete and Cheapest List 0/ Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

HOltOWAYS OINTMENT
A CEETAIIf

REMEDY
For BAD BREASTS, OLD WOUNDS, and SORES. If

effectually rubbed on the Neck and Chest, it cures SOBE

THROATS, BRONCHITIS, COUGHS and COLDS; and for

GOUT, BHEUmiATISM, and all Skin Diseases it is unequalled.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
Bryck Wright, 90, Great Russell Street, London, W.C.

DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has

for sale specimens of the above ; also Cut Precious Stones in all Colours.

12, FRITH STREET, SOHO, W.

HOW to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH and PRINT aCARTE, see ILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to
TRANSFER LANTERN SLIDES.

J. LANCASTER & SON, Bull Street, Birmingham.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., &c., in three sizes.
No. I, to bum 3 hours, £2 2s.; No. 2, to bum 6 hours, £-3 3s. ; largest
siie, £5 5s. Set of 20 Quart Bunsen's Cells, £4 4*. Model Electric
Lamp and 10 Cells, £2 12s. dd.

S.
0. TISLEY & Co.

172, BROMPTON ROAD, S.W.
/('lose to -South Kensington MuseumJ

THE PHONEIDOSCOPE
An In.<!trument for Observing the Colour-Figures of Liquid Films imder th«

action of Sonorous Vibrations.

Beint; a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solutton. D«scnpuve
Pamphlet, &c, in C&rd'io<u-d Box, lot. td.

HANUFACTURBD AND SOLD WH0LB8ALR AND RKTAIL BT
S. C. TISLEY & CO., 17a, BROMPTON ROAD. LONDON, S.W.
TELEPHONIC ELECTRICITY. AU Materials supplied for experi-

mental purposes

Price Lists of Electrical and Acoustic Apparatus, with Drawings and
Description of the Hartnonos^raph, Post Free, 2d,

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manu/acturtr,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrical Apparatus of all descriptions /or Lecture Purposes
Loaned out.

FOR CLASS DEMON-APPARATUS
STRATION and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS. WIRE, &c.. for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20s.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue of (>o pages post free 6 stamps.

Orders over £i carriage paid to any part of the United Kingdom.

JAMES WOOLLEY, SONS, & CO.,

69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted for private study.

Price Lists on Application.
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The Eighth Edition, revised and enlarged, pp. 938, illustrated by 4 Coloured Plates and 820 Woodcuts,

i^ in large crown 8vo, price 15^., cloth.

GANOT'8 ELEMENTARY TREATISE ON PHYSICS,

EXPEKIMENTAL AND APPLIED.
For the Use of Colleges and Schools.

Translated and Edited, with the Author's sanction, from Ganot's Aliments de Physique.

By E. ATKINSON, Ph.D., F.C.S.,

Professor of Experimental Science, Staff College, Sandhurst.

'
' This excellent and popular manual of physics has reached

an eighth edition, and well deserves the high position which it

has gained. The present edition, though enlarged by an
addition of over sixty pages of revised and new material, is but

little increased in actual size, and is even more handy and con-

venient than the older editions. We need say nothing of the

contents, which are well known, the additions being mainly those

needed to bring the work up to the level of the most recent

researches. The book is an invaluable one for the student, and
seeing how close is the connexion on a multitude of points

between physics and medicine, and how necessary an acquaint-

ance with physical laws is for the scientific study of medicine,

we would strongly commend the work as a reference-book to the

j brary of every practitioner."

—

The Lancet.

"It is so short a time since we commended the seventh edition

of this book that we need only point out the latest improvements.
Although little has been added to the present edition, emend-
ations have been made wherever necessary, and the work has
been made more suitable for the purposes of self-instruction.

There are seventeen pages of new matter, and twenty-five

additional illustrations. Besides this, a valuable appendix is

given of sixteen pages of questions, systematically arranged, in

reference to the corresponding parts of the book, and designed

to serve as a sort of self-examiner to those who have not the

c nnortunity or advantage of formal instruction. It would be
difficult to speak too highly of the merits of the book, which is

perhaps without an equal as a text-book for those who are pre-

paring for the preliminary examination for the medical profession."
—British Medical Journal.

"It is a question which enjoys the greatest popularity, the

Elements de Physique, or Dr. Atkinson's translation of it.

Perhaps we should be almost inclined to say that the translation

has the best of it. This is the eighth edition, and we have no
doubt that it will be exhausted as rapidly as were its.seven prede-

cessors. We have plenty of books of the sort in English
;

Lardner's are about the best among popular books, but there

is none that rivals Ganot. Its accuracy is as great as its extent

is wide, and its descriptions are as intelligible and popular as

they are correct. Anybody who has attained a mastery, even

incomplete, over this remarkable book, will have laid up a store

of knowledge sufficient to raise him considerably above the

average host. To those who know the book, we need say

nothing in its praise. To those who do not, we can say that,

though scientific, it is not dry or dull ; that, though deeply learned,

it is as far from being uninteresting as it well can be. The deep

study of science is too apt to make Dryasdusts of its votaries,

and the consequence is that most of our scientific books are either

immensely valuable but unutterably dull, or else very amusing

but entirely useless. The one sort are written by savans, who
cannot, and would not if they could, make their subject attractive

to outsiders ; the other by men who are ignorant of what they

are writing about. Now and then some one, more happy than

his fellows, strikes the vid media, and when he does he generally

gets a thoroughly warm welcome. Such a welcome has always

been accorded to Ganot's Physics, and such a welcome this, the

eighth ed:tion, will meet with. Of it in particular, it is enough
to say that sufficient additions have been made to bring the book
up to the knowledge of the present time, and that the size of the

page has been slightly enlarged so as to increase the capacity of

the book, while lessening the number of its pages."

—

Land and
Water.

BY THE SAME AUTHOR AND TRANSLATOR.

The Third Edition, revised and enlarged, with 2 Coloured Plates, and 454 Woodcut Illustrations, in crown 8vo, price "js. 6d. , cloth.

GANOT'S NATURAL PHILOSOPHY
For General Readers and Young Persons,

Translated and Edited, with the Author's sanction, from Ganot's Cours EUmentaire de Physique.

acoustics, heat, light, magnetism, and electricity ; and the treat-

ment is entirely free from mathematical formulae. The engravings

of the instruments and of the experiments detailed are good and

suggestive, and calculated to be of assistance not only to the

learner but to the teacher."

—

Nature.

'
' A book equally well adapted for the Upper Classes of

Schools and as a present for boys or girls who exhibit an in-

terest in natural phenomena. Several pages of new matter have
been introduced into the current edition, amongst which we
notice the Telephone, which is clearly explained by the aid of

illustrations. "

—

English Mechanic.

"We cannot refrain from testifying to the soundness of its

pages. The woodcuts are admirably drawn ; the type is clear

and distinct ; the manner in which the Author conveys his matter
is so pleasant that we firmly believe the book has a better destiny

than that of school use. We feel convinced that it will work its

way into all physical libraries as a trustworthy book of reference,

a reliable friend on the subjects of which it treats."

—

Electrical
News.
" This is a good text-book of physics for the middle and upper

classes of boys' and girls' schools, embracing a familiar account
of physical phenomena and laws for the general reader. The
subjects are, the properties of matter, hydrostatics, pneumatics,

" We are glad to notice this volume, which will prove useful

to a wide circle of readers and teachers, since it represents the

amount of knowledge required for the Matriculation examination

of the London University. It is divided into eight books, treating

respectively of the General Properties of Matter, Hydrostatics,

Gases, Acoustics, Heat, Light, Magnetism, and Electricity. It

is admirably illustrated, and throughout most clearly written. It

ought to be in the hands of the higher classes of all our public

schools, and if the principal facts it contains were early demon-
strated by experiment to those about to become members of the

medical profession we should have a far larger number of accurate

observers, and much fewer loose theories than at present." "^'"'

Lancet.
-The

LONDON: LONGMANS, GREEN, & CO.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Privati
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessel;>
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE i4i. PORTABLE TIN CASE FOR DITTO, ts. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, ST. BRIDE ST. (late 2, Foster Lane), LONDON.

VOLUME IX.
(FAL-FYZ)

OF THE

ENCYCLOPEDIA
BRITANNICA

Will be Ready about theEndofNext Month,

Now ready, in 4to, cloth, price 30J.

THE

E N C YC LOP^DI A
BRITANNICA.

NINTH EDITION.

edited by

PROF. T. SPENCER BAYNES, LL.D.,
assisted by 440 contributors.

Volume 1. (A—Ana).
Volume II. (Ana—Ath).

Volume III. (Ath—Boi).

Volume IV. (Bok—Can).

Volume V. (Can—Cle).

Volume VI. (Cli—Day).
Volume VII. (Dea—Eld).
Volume VIII. (Ele—FakK
Volume IX. (Fal—Fyz). {Next month.

EDINBURGH: ADAM & CHARLES BLACK.

W. LADD & CO.,
Scientific Instrument Maaofactarers

(By Appointment to the Royal Institution of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

MR. OAKLEY COLES' WORKS.
In preparation. Third Edition, demy 8vo.

DEFORMITIES OF THE MOUTH, their Mechanical
Treatment. With an Appendix of Illustrative Cases. London:
Churchill, New Burlington Street.

Opinions of the Press on the First and Second Editions.
LANCET, November 38, 1868.—" The work is full of useful information

of every day utility to the practitioner."

LANCET, July o. 1S70 — 'The Second Edition of this work shows
that the author has coiiiinued to devote himself with leal to the investigation
and treatment of a very interesting class of cases. We recommend the
work to the study of both Surgeons and Dentists."

BRITISH JOURNAL OF DENTAL SCIENCE, August, 1870.—"The Second Edition bears upon its pages the most satisfactory evidence
of the industry and zeal with which he has followed up the study and prac-
tice of the specialty he has devoted himself to with so much success
Altogether we must heartily congratulate Mr. Coles on this creditable com-
pletion of a work which cannot but redound to his credit, wherever it is

icnown."

A MANUAL OF DENTAL MECHANICS. With
150 Illustrations. Churchill, New Burlington Street.

Opinion of the Press.
AMERICAN DENTAL REGISTER, November, 1874.—" The

work we regard as a very valuable one to the student, and, indeed, for the
Practitioner. Itshould be in every Dentist's library."

NOTES FOR DENTAL STUDENTS. 2s. U.
Butcher, 4, Crane-court, Fleet Street.

Opinion of the Press.
BRITISH JOURNAL OF DENTAL SCIENCE, August, i8;6.—" We cordially welcome this useful little book Of great value

to those preparing for the Dental Diploma We hope there will

soon be a Second Edition needed."

THE DOCTOR, September, 1876.—"Carefully arranged and very
complete. ' Indeed they seem to try to take in rather more than sufficient for

Denial students We have no other fault to find with this note-book,
which appears a model of what such a work should be."

THE MOUTH AND TEETH DURING PREG-
NANCY. Reprinted by permission from the Transactions of the

Odontological Society. Pp. 31. Price is. td. London: Wymanand
Sons, Great Queen Street.

Opinion of the Pres."!.

THE BRITISH MEDICAL JOURNAL.—"The author has

evidently paid considerable attention to the subject, and gives many useful

hints as ta the management and relief of the distressing toothache and
neuralgia complicating pregnancy The remarks on treatment are

practical, and will repay perusal The practitioner will do well to

carry out the suggesticns offered by the author.

Primed by K. Clav, So.ns, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and publisned by

M/.c.viiLi.AN AND Col, at the Office, 29 and 30, Bedford Street, Covent Garden.

—

Thursday, February 27, 1879.
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BROWNING'S STANDARD METEOROLOGICAL INSTRUMENTS.
Any of these Instrziments will be sentfor verification to Kew Observatory if desired.

r8> ~ ifL

.llii.millll lIiilIIIiX!iL[ilJ D

Standard Maximum Thermometer, on Phillips's principle, the divisions etched on the glass tube, and the

figures enamelled on porcelain scale ... ... ••• ... ••• ... ••• £10
Standard Minimum Thermometer to match the above maximum ... ... ... ... ... 100

Standard Thermometer, metal scale, in morocco case 2 2

THE NEW SUN-LIGHT BECORDEB.
This instrument will register automatically the number of hours of sunshine each day, as made by JOHN

BROWNING for the observatories of Kew and Oxford. It is one of the most interesting and useful instruments

yet introduced in Meteorology.

Price of the instrument complete ... ... ... ... ... ... ... ... £18 10

Illustrated Catalogue of Meteorological Instruments sent f>ost free.

JOHN BROWNING,
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE

ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &C., See.

63, STBAND, 'W.C
FACTORY—SOUTHAMPTON STREET, LONDON, W.C. :,
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MICROSCOPIC OBJECTS
O »ttperUitive perfection, illustrating Histologry and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal muarded for Excellence, Variety, ^'c.

EDMUND WHEELER. 48N, Tollington Road, Holloway, London, N.

UNIVERSITY OF LONDON.
NOTICE is Hereby Given that on WEDNESDAY, 30th of April next,

the Senate will proceed to elect Examiners in the following Departments :

—

Exavtiiwrships. Salaries. Present Examiners.
Arts and Science. (Eack^

Two in Classics

Two in the
Literature,

, ( Prof. Paley, M.A.
='°°^- IVacant.

English Language,! . fC. Knight Watson, Esq., M.A.
, and History /

'^°'- IVacant.

Two in the French Language

Two in the German Language

_, (Rev. P. H. E. Brette, B.D.
'°°^- Ivacant.

so/.
(Prof. Buchheira, Ph.D.
IProf. Schaible, Ph.D., M.D.

Two in the Hebrew Text of the..

Old Testament, the Greek Text I /•!> t -ui. _i u if m \

of the New Testament, the 5°/. (^- ^"^'"^''
,^^"f

7'
^A^^f,^A

Evidences of the Christian Re-

]

^'^«^- ^- ^- Mo^l'^n. I>-D-, M.A.

lig on, and Scripture History ^

Two in Mental and Moral Science 80/.
{j^a'^^es-^IX: Ei^^M^'^-^-^-'-

Two in Political Economy ^^^{^T^T^^^^^fil:^^r^'^:K.
Two in Mathematics and Natu-\ , , (Rev.Prof.Townsend,M.A.,F.R.S.

ral Philosophy / ^°°'- Wacant.

Two iu Experimental Philosophy 120/. jvacatjr
^' ^^^'^^' ^'^'^" ^'^''^'

Two in Chemistry ,^^. jProToebus, Ph.D., F.R.S.

/"W.T. fhiselton Dyer, Esq., M.A.,
J I B.Sc.
*• \ TV

j
Maxwell T. Masters, Esq., M.D.,

Two in Botany and Vegetable^
Physiology J

^5'

I F.R.S.
(Prof. E. Ray Lankester, M.A.,

-
and Zoology-;:. -..:-:;- -p-|^^^-s.

Two in Geology and Paleontology 75/- (ylcLT"
^"^^' ^°"^'' ^'^^'

L.\ws.

Two in Jurisprudence, Romaii\ ,„ ct^/iz-m i ttt-s »«•*
Law, Principles of Legislation, 100/.

;P^°f- E- C Qark, LL.D., M.A.

and International Law )
'Vacant.

Two in Equity and Real Property) ^^
|W^H. G. Bagshawe, Esq., B.A

^^* ^ ^ ' Ij. M. Solomon, Esq., M.A.
Two in Common Law and Lawl , (Arthur Charles, Esq., B.A., Q.C.
and Principles of Evidence ...f

5o<-
^Alfred Wills, Esq., LL.B., Q.C.

Two in Constitutional History of i ., rRev. H. B. George, M.A.
England J

^^ Edmund Robertson, Esq., M.A.

Medicine.

Two in Medicine
(W. H. Dickinson Esq., M.D.

... 150/. -^C. Murchison, Esq.,M.D.,LL.D.,
( F.R.S. •

. , (J. Cooper Forsler, Esq., M.B.
- '^°^- iVacant

^, (Prof. Curnow, M.D.
... 100/.

\Yxoi. Redfem, M.D.
, !P. H. Pye-Smith, Esq., M.D.

.. loo^
Pj.^^ Sanderson, M.D., F.R.S.

"Two in Surgery

Two in Anatomy ... ...

Two in Physiology

Two in Obstetric Medicine ;]J. Hall Davis, Esq., M.D.
'•' (vacant.

Two in Materia Med'ca and Phar-l ^ (Prof. E. B. Baxter, M.D.
maceutical Chemistry S '^ ' \Prof. Sydney Ringer, M.D.

T„ :_ Tr„„„„:.. Ar.^.^:..:^.. 7 (Prof. Ferrier, M.D. , M.A. , F.R.S.wom Forensic Medicine 50/- (Thomas Stevenson, Esq., M.D.
The Examiners above named are re-eligible, and intend to _ofrer them-

selves for re-election.

Candidates must send in their names to the Registrar, with any attes-

tation of their qualifications they may think desirable, on or before Tuesday
March 25th. It is particularly desired by the Senate that no personal ap-
plication of any kind be'made to its individual Members.

By order of the Senate,

University of London, WILLIAM B. CARPENTER, M.D.,
Burlington Gardens, W., Registra?.

March 4th, 1879.

OWENS COLLEGE, MANCHESTER.
The Office of DEMONSTRATOR and ASSISTANT LECTURER in

PHYSIOLOGY in the College will become VACANT at the end of March.
The Salary offered is ;^i5o per annum. The Dean cf the Medical School
will give further information if desired.

Applications addressed to the Senate, and testimonials (printed copies
would be desirable), will be received up 10 the 22nd March.

J. HOLME NICHOLSON, Registrar.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTEP.NOON, commencing at Four o'clock precisely. Sunday,
March 9.—Mrs. Fenwick Miller (of the Ladies' Medical College), on
"The Heroism of Non-Conforming."—Members' Annual Subscription,

£\. Payment at the Door—One Penny. Sixpence, and (reserved seats)

One ShiUing.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON. MICROSCOPIST'S and NATURALIST'S

STUDIO, 17. ANN STREET, BIRMINGHAM.
T. B. has last week posted to his subscribers a tube containing Rliiuopt

%'Jtrea (with copy of drawing and description by Dr. Hudson), ether Roti-
fers and Infusona. He has also distributed Embrjo Trout and Salmon,,
Plumatella, Fredericella, Stephanoceros, Hydatina, &c, Frcg Spawn
ready.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.

ROYAL AGRICULTURAL SOCIETY OF
ENGLAND.

AGRICULTURAL EDUCATION.
The_ Examination of Candidates for the Society's Prize and Certificatese

including the Life Membership of the Society, will commence en MONDAY,-
April 7th, at 2 v.tA.

Copies of the Form of Entry, which is required to be sent in by April ist

1879, may be had on application to

H. M. JENKINS, Secretary.
12, Hanover Square, London, W.

ST. BARTHOLOMEW'S HOSPITAL
AND COLLEGE.

A Class for the Matriculation Examination of the University of London
will begin on MONDAY, March 10, at 4 p.m., and be continued till July.
The ClaEs is open to others than Students of the Hospital. Fee, £\o 10s.

For particulars application may be made personally or by letter to the
Warden of the College, St. Bartholomew's Hospital, E.C.

SCHOLASTIC PARTNERSHIP (Seaside).
—A Gentleman of great education, experience, and excellent connec-
tions, intending to start a High-class Preparatory School 111 premises
already used for similar work, and admirably adapted for the purpose,
desires to meet with a Graduate of ability and energy. Applications
must contain references, age, and detailed information, the fuller the
better.—X.Y.Z., care of Mr. Hopkins, 12, South Square, Gray's Inn,

W.C.

SCIENCE MASTER. — A Gentleman of
considerable experience in lecturing and laboratory teaching in Chemis-
try, will shortly be open to an Engagement. Highest references.

—

Address L. 31, at C. H. May and Co.'s General Advertising Offices,,
j

78, Gracechurch Street, E.C.

NEW ATHEN>EUM CLUB
FOR GRADUATES OF UNIVERSITIES AND MEMBERS OF

SCIENTIFIC SOCIETIES.
The SECOND 500 MEMBERS are now being ADMITTED.

The Club being proprietary, Members incur no pecuniary liability beyond
the Admission Fee and Annual Subscription.

For Prospectus and Form of Application for Membership apply to

J. LOGAN LOBLEY. Secretary.

26, Suffolk Street, Pall Mall, S.W.

TO INVENTORS and OTHERS.—The
Directors of the ROYAL POLYTECHNIC are prepared to exhibit

and explain all Inventions and Discoveries of public interest.—For
particulars apply to the Secretaky cf the Institution.

TUITION for the UNIVERSITIES and
ARMY.—Non-resident Pupils received for Individual Instruction by a
Private Tutor.—Address Tutor, 8, Gloucester Terrace, Onslow Garden?,

S.W.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number ofPupils.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental

Libraries (Astronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology', Scientific

Schoel), may be sent to the Agents, Messrs. TrCbner & Co., 57 and 59,

Ludgate Hill, London.
JUSTIN WINSOR, Librarian.

LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C.

A. ANTHONY NESBIT, F.C.S.,

WATER ANALYST,
Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part of

the Kingdom.
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DUNHEVED COLLEGE (LIMITED),
LAUXCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematie Teaching
in Science, Foreign Languages, and University Courses.
Calendar post free from

The Principal—benjamin RALPH. LL.B. Dub.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to ProC Gardner, at Bemers College, 44, Bemers
Street. W.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Cy'cles, y. td. per ounce ; Squares,
2j. ijd. ; post free id. extra ; Grouna edged Slips, SJ. per gross ; also
other Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, 151, High Street. Stoke Newington, N.

DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has

for sale specimens of the above ; also Cut Precious Stones in all Colours.

12, FRITH STREET, SOHO, W.

HOW to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH and PRINT aCARTE, see ILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to
TRANSFER LANTERN SLIDES.

J. L.ANCASTER & SON, Bull Street, Birmingham.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., Sc, in three sizes.

No. I, to bum 3 hours, £,1 2s. ; No. 2, to bum 6 hours, £^ y. ; largest

size, £5 $s. Set of 20 Quart Bunsen's Cells, £4 45. Model Electric

Lamp and 10 Cells, £2 12s. 6d.

ADVERTISING,
H. MAY Sc C O
GENERAL ADVERTISING OFFICES,

78, GRACECHURCH STREET, LONDON, E.C.
(The only Address.)

ESTABLISHED 1846.

Advertisements of every description received for insertion in all News-
papers, Magazines, Reviews, &c., at the same rates as at the offices of the

papers.
Estimates for General Advertising. Reduction for a series.

Liberal terms to large advertisers.

Advertisements are also received for all newspaper*, which may be ad-
dressed to these Offices, without extra charge, and replies forwarded, if

required.

C. H. MAY & CO., having special communication with the leading news-
papers three times daily, can guarantee the utmost promptitude and correct-

ness of insertion to all Advertisements entrusted to them.

The Press Manual, containing a complete List of Newspapers published
in the United Kingdom. Post free, 6d.

MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List, in

Pocket Case, 2s. ; 24 ditto (second series), 2s. ; Moh's Scale of Hardness
of Minerals, 9 Specimens with File and streak tablet in a convenient Case,
4s. ; von Kohbell's Scale of Fusibility of Minerals, 6 Specimens in Pocket
Case, 2S. ; Geological CoUecdag Bag complete, +1. ; Ditto Hammer
Holder and Strap, 2s. Geological Charts, Bool^ Hammers, Chisels,
Lenses, Acid Bottles, Glass-capped Boxes, Cement for Moundng and Re-
pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fossils, and
Rocks, sent on approval and for selection to all parts of the world.

THOMAS J. DOWNING,
38, WHISKIN STREET. LONDON, E.C.

CATALOGimS FREE.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Shberness-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected " specimens at present.

Orders for loj. Collections of 100 " good " specimens can be executed
without delay.
" NOTES ON THE GEOLOGY OF SHEPPEY " post fre« on appU-

cation.

WANTED, Clean Copies of NATURE,
Na 35S and 433.—^AddressJ Office o£ NATtniK, 29, Bedford Street,

Strand. t

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.— Microph:)nes of every form,
from IS. 6d. New cheap Electric Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Teachers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara.
tus made to sketch.—D.ALE & CRAMPTON, Manufacturing Elec-
tricians, 4, Little Britain, E.G.

GEOLOGY In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9*., he says

:

—"As it is impossible to enable the reader to recognise rocks and mioe-
rals at sight by aid of verbal descriptions or figures, he will do well to
obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of .Mineralogy at Kinjg's

College, London." These Collections are supplied oa ue followiiK
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays ......... £2 a o
200 Specimens, in Cabinet, with 5 Trays ......>.. 5 5 o
300 Specimens, in Cabinet, with 9 Drawers ... m. 10 10 O
400 Specimens, in Cabinet, with 13 Drawers ~. ~< 21 o o

More extensiva Collections at 50 to 5,000 Guineas each.

MINERALOGY AND GEOLOGY.
A New List of Collections of Fossils, Minerals, and Rocks now ready,

including Special Collections to illustrate the various Text-books, in
Cabinets. List of Sections of Rocks for the Microscope. Blowpipe Appa-
ratus and Materials of all kinds in Cases or separately. New Patterns of
Geological Hammers, with prices. List of New and Second-hand Books of

JAMES R. GREGORY,
MUSEUM OF GEOLOGY.

88, CHARLOTTE STREET, FITZROY SQUARE.

THE

^5 ASTRONOMICAL TELESCOPE
HAS A 3-INCH OBJECT-GLASS.

Which shows the Ring of Saturn, Belts of Jupiter, and separates the
principal Double Stars.

S. & B. SOLOMONS,
61, PALL MALL,

OPPOSITE M.ARLBOROUGH HOUSE.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occaaonal Illustnitions.

Conduaed by J. W. Douglas, R. McLachlan, F.R.S., E. C. Rye, F.Z.S.
and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and note
on all subjects connected with Entomology and especially on the Insects of
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of
the entire set to date, at the increased price of lox. each ; the succeeding
vols, may be had separately or together, at yt. each.

London: JOHN VAN VOORST, i. Paternoster Row.
N.B.—Commiuiicadoiis, &c., should be sent to the Editors at the abo«*

address.

THE BEST FARMER S' NEWSPAPER.
THE CHAMBER OFAGRICULTURE JOURNAL

AND FARMERS' CHRONICLE,
Edited by John Auskrsou Clarke, Secretary to the Central Chamber

of Agriculture,

Devote* special attention to the discussions and proceedings of the Chamber
of Agriculture of Great Britain (which now number upwards of 18,000
members), besides giving original papers on practical farming, and a mass of
intelligence of particular value to the agriculturist.

The London Com, Seed, Hop, Cattle, and other Markets of Monday arm
specially reported in this Journal, which is despatched the same evening so
as to ensure delivery to cotmtry subscribers by the first post on Tuesday
morning. Price yi., or prepaid, 15*. a year post free.

Published by W. PICKERING 21, Arundel Street, Strand, W.C

THE "HANSA,"
Published since i8€4, in Hamburg, is the only independent professional
paper in Germany, dedicated exclusively to Maritime Objects. Essays,
Critiques, Reviews, Reports, Advertisements. Strict eye kept npon the deve-
lopment of Maritime Affairs in every respect. Every second Sunday one
Number in 4to at least; firequent supplements and drawings. Subscription
at any time ; preceding numbers of the year furnished subsequently. Price
12s. for twelve months. Advertisements ^d. a line, widely spread by this
paper ; considerable abatement for 3, 6, 12 months' insertion. Business
Office : Aug. Meyer and DiecVmann, Hamburg, Alterwall, 28. Edited by
W. V. FREEDE^f, M.R., Hamburg, Alexander Street, 8.
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THE ZULU JVAR.

MY COMMAND IN SOUTH AFRICA,
1874-78.

COMPRISING EXPERIENCES OF TRAVEL IN THE COLONIES OF SOUTH AFRICA AND IN THE
INDEPENDENT STATES.

By General Sir ARTHUR THURLOW CUNYNGHAME, G.C.B.,
then Lieutenant-Governor and Commander of the Forces in South Africa.

(Second Thousand). With 3 Maps, 8vo, I2s. 6d.

The Times of Feb. 19 says:—"The book is full of incidents which vividly illustrate the condition of the colonies and the
character and habits of the natives. . . . Though its narrative concludes before our actual rupture with the Zulus it contains valuable
illustrations of Cape warfare, and at the present moment it cannot fail to command widespread attention."

MACMILLAN AND CO., LONDON.

THE FIRST OF THE TWO LECTURES
(At KILBURN TOWN HALL) on

"THE CIRCLE AND STRAIGHT LINE,"
By JOHN HARRIS, is now ready ; containing:—

Introductory Remarks on the Nature of Geometry.
The Genesis of the Circle.

The Fallacy in Legendre's supposed Demonstration of the Circle's Ratio.

Price, in cloth, 6s.

WERTHEIMER, LEA, & CO., Circus Place, Finsburj'.

84 pp., with 136 Plates, demy 8vo, cloth, 305.

PHOTOGRAPHED SPECTRA. One
Hundred and Thirty-six Photographs of Metallic, Gaseous, and other
Spectra printed by the Permanent Autotype Process, with Introduction,
Description of Plates, and Index, and with an e.xtra Plate of the Solar
Spectrum (showing bright lines), compared with the Air Spectrum. By
J. RAND CAPRON, F.R.A.S.

"
. ... Mr. Capron has earned the thanks of spectroscopists for the

large amount of useful work which he has performed for them in the way
of preliminary investigation. No exact scale or measurement accompany
the photographs, and they will be chiefly useful in indicating by comparison
with each other the lines which belong to particular metals, and the con-
ditions under which particular lines are produced But although no
exact measurements are given, and although the photographs vary very
perceptibly in length, nearly all show lines which can be used as reference

lines, by measurement from which the wave-lengths of the metal lines can
be determined The advantages of the photographic method are
noticed by the author as follows :

—
' Absolute truth is everything in spectro-

scopic work, and the very best draughtsman working with the most perfect
micrometer cannot, even at the expense of a vast amount of labour, equal
in accuracy a good photograph of a set of spectral lines.' .... The pho-
tographs obtained from the electric light are particularly interesting. This
is, as far as we know, the first extensive series of measurements of spectra

obtained by the ignition of substances in the electric arc."

—

Philosophical
Magazine.

London : E. & F. N. SPON, 46, Charing Cross.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others

interested in the management of landed property throughout Scot.and and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.

The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British

and Irish Markets of the week, besides telegraphic reports of those held oa

the day of publication.

The Veterinary Department is edited by one of the leading Veterinariani

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Society
o£ England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,
and all the principal Agricultural Associations throughout Great Britain

and Ireland.

For Advertisers addres^ng themselves to Farmers a better medium doe;
not exist.

Price 3i/. By post, 3}(/. Annual Subscription, payable in advance, 14*.

OfBce.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion given as to PURITY and VALUE.—
BryceVVright, 90, Great Russell Street, London, W.C.

CULLEY'S PRACTICAL TELEGRAPHY.
In One Volume, 8vo, with 132 Woodcuts and 18 Lithographic Plates of

Machinery and Apparatus, price i6i.

A HANDBOOK of PRACTICAL TELE-
GRAPHY. By R. S. CULLEY, Member Inst. C.E. (Adopted by
the Post Office and by the Department of Telegraphs for India.) The
Seventh Edition, thoroughly revised and enlarged.

London : LONGMANS & CO.

NEW EDITION OF JOHNSON'S PATENTEE.

New Edition now ready, in 8vo, price 10s. 6d., cloth.

The PATENTEE'S MANUAL, a Treatise
on the Law and Practice of Letters Patent, especially intended for the
use of Patentees and Inventors. By J. JOHNSON, of the Middle
Temple, Barrister-at-Law, and J. H. JOHNSON, Asscc. Inst. C.E.,
Solicitor and Patent Agent, Lincoln's Inn Fields and Glasgow. Fourth
Edition, thoroughly revised and much enlarged.

London : LONGMANS & CO.

WATTS'S DICTIONARY OF CHEMISTRY.

Seven Volumes, 8vo, price ;^io z6s. 6ti.

A DICTIONARY of CHEMISTRY, and
the Allied Branches of other Sciences ; founded on that of the late Dr.
Ure. By HENRY WATTS, B.A., F.R.S., assisted by eminent Scien-
tific and Practical Chemists.

"The English language is not rich in lexicons of science: we would
point to this work as a model upon which others might be framed. To the
practical analyst this work must prove of the utmost value—to the philoso-

phical investigator it must, as the record of all former labours, be a great
gain—and to the student who is true to his studies, it will prove an ever-

ready guide. Our manufacturers know the value of chemistry, and are

many of them experts in the special branches of the science which bear on
their particular industries. They require to know the latest discoveries, and
to keep them, as it were, in stock until the march of improvement renders it

necessary to apply them. This Dictionary places them in possession of
these desiderata. "

—

A thenaum.

THIRD SUPPLEMENTARY VOLUME
(Vol. VIII.), completing the Record of Chemical Discovery to the year

1877. In Two Parts, of which the First is now ready, pp. 844, price

36J., cloth. Part II, in the Autumn.

" We cannot give this volume greater pmise than by saying that it is

worthy of the European reputation which Mr. Watts's Dictionary has

already acquired as a standard work of reference. "

—

Bristol Mercury.

Londo : LONGMANS & CO.

TO THE SECRETARIES OF NATURAL HISTORY

MUSEUMS AND SCIENTIFIC SOCIETIES.

BRYCE-WRIGHT'S CATALOGUE.
This important rSstuni will be forwarded post free to the

Secretaries of Societies and Museums, upon application, for the

general use of such Institutions.

90,

BRYCE-WRIGHT,
GREAT RUSSELL STREET, BLOOMSBURY,

LONDON, W.C.
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DIARY OF SOCIETIES.
London

THURSDAY, March 6.

Royal Society, at 8. jo.—Observations on the Physiology of the Xerv.-us
System of the Crayfish {Aslacus fluviatilis): J. Ward.—Preliminary Re-
port upon the Comatulae of the ChalUyiger Expedition : P. H. Carpenter.
—On the Character of the Pelvis in the Mammalia and the Conclusions
respecting the Origin of Mammals which may be based upon them : Prof.
Huxley, Sec. R.S.—The Influence of Electricity on Colliding Water
Drops : Lord Rayleigh.—Second Paper on the Influence of Coal-Dust in
Colliery Explosions : W. Galloway.

LiNKEAN SociKTY, at 8.—On Bacterium lactis : G. R. Milne Mturay.

—

Classification of the Maioid Crustacea or Oxyrhyncha: Edward J. Miers.
Royal Institittion, at 3.— Sound : Prof. Tyndall.
London Institutio.v, at 7.—English Pronunciation : E. B. Xicholson.
Chemical Society, at 8.—The Quantitative Blow-pipe Assay of Mercury:
G. Attwood.—On Gas Analysis and Gas Apparatus: T. \V. Thomas.

—

The Isomeric Dinaphtyls : Watson Smith—On the Action of Isomorphoos
Salts in exciting the Crystallisation of Supersattirated Solutions ot each
ether : T. M. Thomson.

FRIDAY, Masch 7.
Royal iNSTrrirriON, at 9 —Prof. Huxlev.
Society of Arts, at 3.—The Plants of ^ndia for Commercial Purposes :

J. R. Jackson.
Royal College of Surgeons, at 4.—Comparative Anatomy of Man: Prof.

Flower.
Geologists' Association, at 8.—On the Insect Fauna of the Pabeozoic

Period, and the British and Foreign Formations of that Period in which
Insect Remains have been detected : H. Goss, F.G.S., F.L.S.

SATURDAY, March S.

Royal Institution, at 3.—Colbert and Richelieu: W. H. Pollock.
Physical Society, at 3.—On a Xew Theory of Terrestrial Magnetism :

Professors Ayrton and Perry.—On some Experiments with the Quadrant
Electrometer : Dr. J. Hopkinson.—On the Maintenance of Constant Tem-
peratures and Pressures : F. D. Brown.

SUNDAY, March 9.
Sunday Lectitrb Society, at 4.—The Heroism o£ Ncn-Coaforming : Mrs.
Fenwick Miller.

MONDAY, March 10.

London Institution, at 5.—Theory of Combustion : H. A. Severn.
RoY.\L College of Surgeons, at ^.—Comparative Anatomy of Man : Prof.

Flower.
Royal Geographical Society, at 8.30.—The Second Circuranavjgation

of Lake Xyassa : Dr. James Stewart.
Society of Arts, at 8.—Dwelling Houses: Dr. Corfield.
Medic.\l Society, at 8.>3.

TUESDAY, March ii.

Royal Institution, at 3.—Animal Development : Pro£ Schafer.
Anthropological Institute, at 8.—The Geographical Distribution of
Games: E. B. Tylor, F.R.S.—On Gaelic Mythology : Hector Maclean.

Horticultural Society, at i.—Scientific Committee.
WEDNESDAY, March 12.

Royal Microscopical Society, at 8.—A Contribution to the Knowledge
of British Oribatidae: A. D. Michael.—On the Development of the Fat
Cell : Mr. and Mrs. Hoggan.

Geological Society, at 8.—On Conodonts from the Chazy and Cincinnati
Groups of the Cambro-Silurian. and from the Hamilton and Genesee Shale
Divisions of the Devonian, in Canada and the United States : G. Jenrings
Hinde.—On Annelid Jaws from the Cambro-Silurian. Silurian, and
Devonian Formations in Canada, and from the Lower Carboniferous in

Scotland: G. Jeimings Hinde.—The Gold-leads cf Xova Scotia: H. S.
Poole, M.A.—-On Perlitic and Sphaerulitic Structures in the Lavas of the
Glyder Fawr, Xorth Wales : Frank Rntley.

Royal College of Sup.geons, at 4.— Comparative Anatomy of Man : Prof.
Flower.

Society of Arts, at 8.— Compensation of Watches. <%c. : Edward Rigg.
Society of Telegraph Engineers, at 8.—Adjoimied Discussion on Mi.
Willoughby Smith's Paper on the Working of Long Submarine Cables, and
Mr. Jas. Graves's Paper on Curbed Signals for Long Cables.—Experi-
mental Researches into Means of Preventing Induction upon Lateral
Wires ; Prof. D. E. Hughes.

THURSDAY, M.A.RCH 13.

Royal Society, at 8.30.

Royal Institution, at 3.— Sound: Prof. TyndalL
Mathematical Society, at 8.—On Difierential Equations, Total and

Partial, and on a Xew Soluble Class of the First and an Exceptional Case
of the Second : Sir J. Ccckle, F.R.S.—Discussion of Two Double Series
arising from the Xumber of "Terms in Determinants of Certain Forms

:

J. D. H. Dickson.—A Property cf the Discriminant o£ the Cubic : IVof.
H. J. S. Smith, F.R.S.

London iNSTiTimoN, at 7.—English Composers for the Mrginal and
Harpsichord: Ernest Pauer.

Society of Arts, at 8.—Injurious Effects of Air of Large Towns : W.
TKomson. ' ^

FRIDAY, March 14.

Royal College of Surgeons, at 4.—Comparative Anatomyof Man : Prof.
Flower.

Royal Institution, at 9.—History of Games: E. B. Tylor.

Quekett Microscopical Club, at 8.

SATURDAY, March 15.

Royal Institution, at 3.—Colbert and Richelieu : W. H. Pollock.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
j

By Special Appointment to His Majesty the King ef Italy.

SUBSCRIPTIONS TO NATURE
iZs.Yearly

Half-yearly ....
Quarterly

To the Colonies, United States, the Continent, and
ill places within the Postal Union

Yearly
Half-yearly ....
Quarterly

ixr. 6^.

7J. td.

30J. dd.

1 5J. td.

Office : 29, Bedford Street, Strand.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established 1807.

Net Premiums and Interest .~ ... ........... ;f396,818
Accumulated Funds ... — ... .„ ... ... ... .„ ;£3,o83,a8i
Also a Subscribed Capital of more than ... ... ^1,500,000

Reports, Prospectuses, and Forms may be had at the Office, at from any
of the Company's Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

R. & J. Beck,
MANUFACTURERS

OF

OPTICAL, MATHEMATICAL,
AND

PHYSICAL INSTRUMENTS
For the Home, Indian,
Colonial, and American

Governments.

31, CORNHILL, LONDON,
E.G.

STEAM FACTORY-
LISTER NA/ORKS.

HOI_LO\A^AY,
AND

Q2I, CHESTNUT ST.,
PHILADELPHIA,

U.S.A.

Catalogues Free upon Application.

LIGHTNING CONDUCTORS.
Experience, accumulated since the time of Benjamin Franklin, prore^

Conclusiyely that a Conductor made of Copper of adequate siie is th« bist

of all appliances for the protection cf every description of building from the
destructiTe effects of lightning.

NEWALL & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest

Conductor ever offered to the public
It is simple in its appKcation, no insulators being required, and it costs

only one shilling per foot for the standard sixe, which is safe in any storm.

R. S. NEWAXiIi & CO.; 130, STRAND, W.C.
'

36, WATERL(J0 road, LIVERPOOL,
68, ANDERSTON QUAY, GLASGOW.

MANITFACTORY—GATESHEAD-ON.TYNE,
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JOURNAL OF PHYSIOLOGY.
THE

CLASSIFIED LIST OF TITLES OF BOOKS AND
PAPERS

On subjects of Physiological Interest published during

the year 1878, has been issued to all subscribers.

Any subscriber not having received his copy is

requested to communicate with Messrs. Macmillan.

Afew extra Copies are Now on Sale, Price 4J.

MACMILLAN & CO., London.

LA "SEMAINE FRANCAISE : Journal
Frangais pour I'Angleterre : Politique, Liuerature, Sciences, Arts,

Variet^s, Nouvelles, et Notes. Un exemplaire par la poste, jt\d., en

timbres poste. Abonnement franco par la poste—un an, i8j. ; six mois,

gs. gd. Pri.t 4^., chez tous les libralres et aux gares des chemins de fer.

On s'abonne aux bureaux, 37, Southampton Street, Strand, Londres,

W.C.

LA SEMAINE FRANCAISE.—" 'La Semaine Fran-
caise ' has been brought out in London for the benefit of those English

readers who may wish to study contemporary French from ail points of

view, instead of confining their reading to one particular Gallic print.

It certainly merits success."

—

Graphic.

LA SEMAINE FRANCAISE.—For Students.

LA SEMAINE FRANCAISE.-For all who read and
speak French.

LA SEMAINE FRANCAISE.

LA SEMAINE FRANCAISE.—For Teachers and
Schools.

LA SEMAINE FRANgAISE.—For General and
Family Reading.

LA SEMAINE FRANCAISE.

LA SEMAINE FRANgAISE.—" Tel est le titre d'un
journal hebdomadaire, nous pourrions dire d'une revue de tous les jour-

naux franpais accr^dites. Ce journal reunit, sous le meme couvert, 24

ou 32 pages grand format, et dans ces pages sont publics, en frangais,

les meilleurs articles, poUtiques, critiques, et litteraires, qui ont paru

pendant la semaine dans les journaux de Pans. Assurement le numero

que nous avons sous les yeux est un excellent specimen de ce que peut

faire un heureux choix, guide par une intelligence parfaite de ce qui peut

interesser les \f:Q.X.^\xx%."—No2ivelle Chronique de Jersey.

LA SEMAINE FRANCAISE.—"The numbers before

us are full of good things It will be far better for most than any

one of the best papers published in Paris itself. We are much pleased

with the character of it, and believe it will be highly valued in all those

many households where French is cultivated. The printing is very well

done."

—

Queen.

LA SEMAINE FRANCAISE : a Weekly Newspaper
and Review in the French Language. Politics, Literature, Science,

Art, Varieties, Notes. Price ^d. , through booksellers, and at the rail-

way bookstalls. Office, 37, Southampton Street, Strand, W.C.

THE BRE^A^ERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interests,

Licensing, Legal, and Parliamentary Matters.

Review ok the Malt and Hop Trades ; and Wine and Spirit Trade
Record.

The Organ of the Country Brewers.
" The Brewers' Guardian " is published on the evenings of every alternate

Tuesday, and is the only journal officially connected with brewing interests.

Subscription, i6s. 6d. per annum, post free, dating from any quarter-day.

Single Copies, is. each. Registered for transmission abroad.

Offices— 5, Bond Court, Walbrook, London E.C.

Extra fcap. 8vo, 3^. 6d.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer ea

Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., L»ndon.

FLETCHER'S
PERFECTED GAS FURNACE

AIR CHECK

The simplest and cheapest of all, both

n first cost and in use. Will work with

any gas supply
from 10 to 100

feet per hour,

and will fuse

with ease sub- a

stances infusi-

ble in any
knownfurnace.
Prices from

13s. 6d.

Fletcher's New Patent Blowpipe & Perfected Mouthpiece.

Complete

Illustrated

List on

Application.

THOS. FLETCHER, Museum Street, "Warrington.

FRY'S
GOLD MEDAL,

PARIS EXHIBITION.

COCOA In Packets and Tins. ' Pure
Cocoa only, with the super-

fluous oil extracted.

' If properly prepared, there is no nicer

or more wholesome preparation of
cocoa."

—

Food, Water, and Air,
edited by Dr. Hassall.

J. S. FRY & SONS, Bristol and London.

EXTRACT

JOHN NORMAN,
MANUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS,
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.C.

Lists post free on application.

HOLLOWAYS PILLS
THIS

MEDICINE

Is a Certain Cure for all Disorders of the LIVEE, STOMACH

AND BOWELS. A Great PUEIFIER of the BLOOD; a

Powerful Invigorator of the System, in cases of WEAKNESS
AND DEBILIIT, and is unequalled in Female Complaints.

Just published, 4to, price *is. dd., illustrated.

JOHANNES MULLER ON CERTAIN VARIATIONS IN THE VOCAL
ORGANS OF THE PASSERES THAT HAVE HITHERTO ESCAPED NOTICE. The Translation by F. Jeffrey

Bell. Edited, with an Appendix, by A. A. Garrod, F.R.S.

Oxford : Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the

University.
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EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.
PARIS, 26, RUE DE POHTOISE.

PRICE LISTS FREE.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION. PHILADELPHIA U.S.A

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

W. LADD & CO.,
Scientific Instrument Manufacturers

(By Appointment to the Royal Institution of Great Sritatn),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cantery and general purposes.

EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

IllutiraUd Catalogue, Sixpence.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE us. PORTABLE TIN CASE FOR DITTG, 2*. 6a,

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, ST. BRIDE ST. {late a. Faster Latu\ LOXDO^.

JAMES WOOLLEY, SONS, & CO.,
69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the varioHS Public Examinations.

PortabU Chemical Cabinets adaptedfor private study.

Price Lists on AppKcatioa.

NOW READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4*. 7<i POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS

:

ILLUSTRATED, CLASSIFIED DESCRIPTIVE*
Demy Svo, 480 1^, IQnttTated with 1,600 Woodcntx.

Most Complete dnd Cheapest List oj Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET.
LONDON, W.C

anCROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth»

Fish Scales, Anatomical Preparations from the Human Subject and Lower
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyioa, whole
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder-
mata. Spicules of Sp>onges and Gotsonias, Foraminifera, Botanical Prepara-
tions, DiatomacesE, Salts, Crystsls, Sections of P.ocks, Fossils, Minerals,
&C.

Ochreotis Iron in Moss-like Forms in Caldte, ix. 6d. post-free.
Stellar Mica, or Canadian Phlogopite, ix. yi. post-free.

Catalogues free.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONDON, W.C

EDWARD PATERSON,
"

Electrical Engineer and Scientific Apparatus Manufaciurery

3, BEDFORD COLTiT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried ont.

Electrical Apparatus of all descriptions for Lecture Purposey
Loaned out.

APPARATUS FOR CLASS Demon-
stration and f-r SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

iLA.CHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENTofRUHMKORFF
COILS and V.\CUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., far FLxing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE G.\LVAN0METER, 2cj.

EDISON'S ELECTRIC PEN £8 8s.
ELECTRIC and MAGNETIC APPA-

RATUS of all Descriptions,

New Illustrated Catalogue of60pagapost free 6 stamps.

Orders over £3 carriage paid to any part of the United Kingdom.

S.
O.TISLEY <g Co.
OPTICIANS. '

17 a, BROMPTON ROAD, S.W.
(dose to South Kensicgton Museam).

THE PHONEIDOSCOPE
Aa IiLstitunent for Observing the Colour-Figures of Liquid Films under tha

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular MotioD ol r
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Desaripthre

Pamphlet, &c, in Card'x>ard Box, lox. 6d,

MAMDPACTURED AND SOLO WH0LB8A1.K AND RKTAII. BY
S. C TLSLEV & CO.. 17a, BROMPTON ROAD, LONDON, S.W.
TELEPHONIC ELECTRICITY. All Materials supplied for ezped.

mental purposes

Price Lists 0/ Electrical oftd Acoustic Ap^raius, with DnrKin^s atuf
Description of the Hitrmono^afk, Post Free, 2d.
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E. DENT & Co.
(MANUFACTURERS OF

WATCHES, CHRONOMETERS, ASTRONOMICAL,!
TURRET, ANb^^THER CLOCKS.

TD"Ser majesty the

QUEEN.

To

foreign Sovereigns.

Catalogues on Appli-

cation.

TO H.R.H. THE PRINCE 01

WALES.

To

Foreign Repubiics.

Catalogues on Appli-

cation.

Makers of the Great Westminster Clock (Big Ben) ; of the Standard Clock and Standard Galvanic Chronograph
of the Royal Observatory, Greenwich ; and of Standard Clocks in most principal Home and Foreign Observatories.

MAKERS OF ADMIRALTV STANDARD COMPASSES.
Only Places of Business

—

61, STRAND, AND 34, llOYAL EXCHANGE, LONDON.

THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ', Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

MICROSCOPIC SPECIALITIES.
Series I.—24 Medical Patholc^cal Preparations,

in Case £2 2 o
„ II.—24 Physiological Preparations, in Case 220
,, III.—24 Educational „ ,, 220
„ IV.—48 Physiological „ ,, 440

Pathological and Physiological Preparations in great and constantly increasing variety, and of most valuable descriptions.

30J. per doz.

Series V.—24 Preparations from the Frog, in

Case £2 2

„ VI.—24 Surgical Pathological Preparations 2 2

,, A.—^48 Diatomaceae (selected) 2 10

„ B.—24 „ (very rare) I ll

15J. to

Descriptive Lists and full particulars on application to

ARTHUB C. COLE & SON,
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W.

Late of 62, St. Domingo Vale, Everton, Liverpool.

\
Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by

Macmillan AMD Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Thursday, March 6, 1879.
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BEOWNINa'S NEW BINOCULARS.

THE "EURYSCOPIC" OPERA, £1 as.

For the Theatre, has the largest field of view, giving delightfully easy vi-ion.

THE

" Brings out figures with mar%'elIous distinctness, and has a very large

field of Yiew, and so many advantages over the other Binoculars that we
have seen, that we confidently award very high praise indeed."

Popular Science Review.
" Exhibits objects with remaricable brightness and sharpness."

TAe Obieroer.

PANERGETIC" OPERA, FIELD, AND RACE GLASS,
For general use, brilliant light, extensive field of view, and sharp definition.

NOTICES OF THE PRESS.
" A wide extension of the field of view is attained, while even in misty

weather objects are exhibited with wonderful clearness."
Naval and Military Gazette.

" A very extensive field of view is obtained, and objects in the distance

are shown with great distinctness.

"

EH£lish Churchman.

PRICE £4 los., £5 los,, and £6 los.

ILLUSTRATED LIST FREE BY POST.
ACHROMATIC OPERA GLASS, IN CASE, FROM los. 6d.

JOHN BROWNING,
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE

ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES OF
KEW, CAMBRIDGE, DURHAM, UTRECHT, MELBOURNE, &c., &c.

63, STRAND. W.C.
FACTORY—SOUTHAMPTON STREET, LONDON, W.C. ESTABLISHED 100 YEARS.



cxlvi NATURE [March 15, 1879

MICROSCOPIC OBJECTS
Of fUperUtive perfection, illuttrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal awarded for Excellence, Variety, 6r'c.

EDMUND WHEELER, 48N, ToUington Road. Holloway. London, N.
"

SOCIETY OF ARTS.
JOHN STREET, ADELPHI, LONDON, W.C.

PRESIDENT: H.R.II. The PRINCE OF WALES, K.G.

The Annual Conference on Xational Water Supply, Sewage, and Health
•will be held in the Rooms of the Society of Arts, on THURSDAY and
FRIDAY, the 15th and j6th May, 1S70,

The Right Hon. JAMES STANSFELD, M. P., in the Chair.
The Council will be glad to receive offers of suitable papers on subjects

relating to the object of the Conference.
Intending Authors of such papers should communicate at once with the

Secretary of the Society o^Arts. By Order,
H. T. WOOD, Secretary.

THE SCIENTIFIC CLUB.
The Committee of this Club, which was founded in 1874 for the asscclalion

.of gentlemen of scientific tastes and pursuits, have just secured the lease of
the house No. 4, Savile Row. This will afford to the members all the
accommodation of a quiet club. They are prepared to receive applications
from gentlemen desirous of joining the Club up to June 30, 1879, en the
present terms of membership. Admission Fee, Five Guineas ; Town Members
Four Guineas, Country Members, Two Guineas.

RESIDENT GOVERNESS WANTED,
with some knowledge of Natural History, including Field Botany,
and able to teach music and prepare a pupil of 12 for examination.
Address— '" M. F. ,"

5, Mount Street, Grosvenor Square, W.

TUITION fo7the UNIVERSITIES, CIVIL
Service, and Army.—Pupils prepared for the above by a Tutor in South
Kensington. Address

—

Tutor, Lamley's Library, Thurloe Place,
South Kensington.

PROFESSOR CLIFFORD.—A Memorial
.Service and Discourse will be delivered by Mr. Moncure D. Conw.w
on Sunday morning, the 16th inst., at South Place Chapel, Finsbury,
II IS A..M.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
n Science, Foreign Languages, and University Couksbs.
Calendar post free irom

The Principal—BENJAMIN RALPH, LL.B. Dub.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, 1st and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-
men and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Bemers
Street. W.

"HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after
this date all Thermometers verified at the Kew Observatory will be marked,
*.-ee of expense, with their monogram, •' K.O.," interlaced, and a register
Sumber, in addition to the maker's number.
Uhe Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Observatory, December 13, 1878.

Scale of Charges for Verification, &c., pest free on application.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
W-irch 16.— Mrs. Fenwick Miller, en "Our Puritan Forefathers:
the Early Struggle for Freedom of Thought in England."—Members'
Annual Subscription, £,\. Payment at the Door—One Penny, Sixpence,
and (reserved seats) One Shilling.

TO INVENTORS and OTHERSi^The
Directors of the ROYAL POLYTECHNIC are prepared to exhibit
and explain all Inventions and Discoveries of public interest.—For
particulars apj.ly to the Secretary ef the Institution.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Loud, (in
HoEotnrs). Education 00 Natural PriQcipJ«s. A limited number ofPupUs.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET, BIRMINGHAM.
T. B. has last week posted to his .^iibEcribers Euglena viridis and llydtt-

iina senta with Illustrations. He has also distributed Embryo Trout ancL
Salmon, Frog Spawn, Sponge, Plumatella, Fredericella, Mtl.certa, FIccu-
laria, CEcistes, &c.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.
A friend has offered T. B.a constant supply of mounted and unmcuntcd.

specimens of all kinds of Parasites of Man and Animals (Entoica an"
Ectozoa), also sections of all Mammalian organs.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmeni
Libraries (Atronomical Obser\atory, Botanic Garden, Bussey Institution;

Divinity School, Law School, Museum of Comparative Zoology, Scientifil

School), may be sent to the Agents, Messrs. TrI'bnek & Co., 57 and 59,
LudgateHill, London.

JUSTIN WINSOR, Librarian.

ST. BARTHOLOMEW'S HOSPITAL
AND COLLEGE.

A Class for the Matriculation Examination of the University of Lord-^n
will begin on MONDAY, March zo, at 4 p.m., and be continued till July,
The Class is open to others than Students of the Hospital. Fee. £10 io.f.

For particulars application may be made personally or by letter to the
Warden of the College, St. Bartholomew's Hospital, E.C.

SCIENCE MASTER. — A Gentleman oi
considerable experience in lecturing and laboratory teaching in Chemi.s-
try, will shortly be open to an Engagement. Highest references
Address L. 31, at C H. May and Co.'s General Advertising Offices

78, Gracechurch Street, E.C.

OWENS COLLEGE, MaNCHESTERT
The Office of DEMONSTRATOR and ASSISTANT LECTURER id

PHYSIOLOGY in the College will become VACANT at the end of March,
The Salary offered is ;{; 1 50 per annum. The Dean of the Medical School
will give further information if desired.

Applications addressed to the Senate, and testimonials (printed copie
would be desirable), will be received up to the 22nd March.

J. HOLME NICHOLSON, Registrar.

HOW^to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH and PRINT aCARTE, see ILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to

TRANSFER LANTERN SLIDES.
J. L.\NCASTER & SON, Bull Street, Birmingham. >

The LANCASTER ELECTRIC LAMP, de-
vised by W.J. LANCASTER, F.C.S., F.R.A.S., «c., in three siie^

No. I, to burn 3 hours, £2 2S.; No. 2, to burn 6 hours, ;^3 35. ; largest

size, £$ ^s. .Set of 20 Quart Bunsen's Cells, £^ 45. Model Eltctri

Lamp and 10 Cells, £2 12J. 6d.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form,
from IS. dd. New cheap Electric Lamps and Batteries. Indiictioa

Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Swuch-bcards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science TeacV.ers.

Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON, Manufacturing Elec-
tricians, 4, Little Britain, E.C.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gj., he says

:

—" As it is impossible to enable the reader to recogmsc rocks and mine»
rals at sight by aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand]*, Teacher of Mineralogy at King'*
College, London." These Collections are suppUed on the follcwinj
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays .» .» •« ;£> 9 »
200 Specimens, in Cabinet, with 5 Trays .........550
300 Specimens, in Cabinet, with 9 Drawers 10 10 o

400 Specimens, in Cabinet, with 13 Drawers .~ ... 21 o o
More extensive Collections at 50 to 5,000 Guineas each.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Cycles, 3J. f>d. per ounce ; Squares,

25. gd. ; post free i.d. extra ; (3rouna edged Slips, SJ. per gross : also

other Mounting Materials and Objects prepared for mounting.— CHA&.
PETIT, 151, High Street, Stoke Newington, N.

DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, ha-

for sale specimens of the above ; also Cut Precious Stones in all Colours.

12, FRITH STREET, SQHO, W.

X
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Next week, in ^to, cloth, price 30^.

VOLUME IX.

ENCYCLOPAEDIA
BRITANNICA.
NINTH EDITION.

EDITED BY

THOMAS SPENCER BAYNES, LL.D.,

Vr.reis:<r of Logic, Rhetoric, and Metaphysics in the University of

St. Andrews.

lUustiated with numerous Engravings on Wood and SteeL

PRINCIPAL CONTENTS.

FALCON-. Prjf. A. Nswros-.
F.\LCONRY. Col. E. DKLMg Radcuffe.
r.\LKLAND ISLAVDS. Sj Wwille Thomson-.
F.\MILY. Andrew Lang.
FAMINES. CoRMELius Wauord.
FARADAY. Prof. Clerk Maxwell.
F.\STING. Rev. J. Sutherla.nd Bl.\ck.
F.A.USTUS. Richard Garnbtt.
FEDERAL GOVERNMENT. Prof. D. Wilson.

FENELON. Principal Tullock.
FENI.A.NS. President W. K. Sollivax.
FERMENTATION. Pr f. Dittmar.
FERNS. W. T. T. Dvbr and J. G. Baice.=;.

FEUD.AJLIS.M. Sir J. H. Ramsay, Bart.

FEUERBACH, L. A. R. Gaesett.
FEUERB.\CH, P. J. A. W. U R. Cates.
FEVER. Dr. Affleck.
FEZ. C. B. Norman-.
FEZZAN. Keith Johnston.
FICHTE. Prof. Adamso.v.
FICINO. J. A. SvMONDS.
FIELDING. W. Mi.sTO.
FIESOLE. W. M. Rossktti.
FIJI ISLANDS. Cootts Trotter.
FILELFO. J. A. SvMONDS.
FILIGREE. J. H. Pollen.
FILTER. A. B. MacDowall.
FIN.\NCE. Prof. Thorold Rogers.
FINE ARTS. Prof. Sidney Colvin.
FIR. C. P. Johnson.
FIRDOUSI. Prof. E. H. Palmer.
FIRE. Elie Reclds.
FIRE an-d FIRE-EXTINCTION. Gen. A. P. Rockwell.
FIRECL.W. George Maw.
FISHERIES. E. W. H. Holdswokth.
FITZROY. J. K. Laughton.
FLAG. Walter Hefworth.
FLAME. F.H.Butler.
FLAMININUS. F. Storr.
FL.\X. James P.\tok.
FL.\XMAN'. Prof. Sidney CbLViN.
FLIGHT. Prof. J. R Pettigrew.
FLORENCE Misses Horner.
FLYING FISH. Dr. A. GUnther.
FOOTBALL. H. F. Wilkinson.
FOOTE. Prof. A. W. Ward.
FORAMINIFERA. Dr. W. B. Cajipkkter.
FORBES, J. D. A. Adams Reilly.
FORTIFICATION. Col. Nugent, R.E.
FOSCOLO. J. Mo.vtgomery Stuart.
FOX, CHARLES JAMES. W. F. Rae.
France-

Geography. H. Gausseron.
History. Rev. G. W. Kitckin.
L.\NGUAGE. Henry Nicol.
Literature. G. Saintsbitry.

FRANKLIN. BENJAMIN. Hon. J. Bigelow.
FRANKLIN, SIR J -HN. J. S. Keltie.
FREDERICK THE GRE.\T. J. Sime.
FREEM.\S0NRY. W.C.Smith.
FREE TRADE. Prof. Thorold Rogkkj.
FRESCO. C Heath Wilson.
FRIENDLY SOCIETIES. E. W. Br.\brook.
FROEBEL. Rev. R. H. Quick.
FROISSART. Walter Besant.
FUEL. H. Bauerman.
FULLER, THOMAS. J. E. Bailey.
FUNCTION. Prof. Cayley.
FUNERAL RITES. Rev. John Rae.
FUNGUS. George Murray.
FUR. M. M. Backus.
FURNACE. H. Bauerman.v.
FURNITURE. J. H. Pollen.

Edinburgh : ADAM & CHARLES BLACK.

CHIOS ARE FERTILISED^
BY INSECTS. Woodcuts.
Crown Svu. 97.

WORKS ON SCIENCE.
WORKS BY DR. CHARLES DARWIN, F.R.S.

A NATURALISTS VOY- THE EXPRESSION OF
AGEROUNDTHE WORLD; , THE E.NC'^TIONS IN ^MAK
ajoumalof Researches into the I AND ANIMALS. lUustra-
Natural History and Geology i lioas. Cro^-n 8vo. X2X.
of Coontries visited. Crown : „ _ _
Svo. 9». THE VARIOUS CONTRI-

THE ORIGIN OF SPE- vances by which OR
CIES BY MEANS OF N.4TU.
RAL SiLECIION: or. The
Preseri-ation of Favoured Races
in the Smiggle for Life. Wood- ; THE MOVEMENTS AND
cuts. Post Svo. is.(>d.

I HABITS OF CLIMBING
THE VARIATION OF 1 PLANTS. Woodcuts. Crow»

ANIM.\LS AND PL.W'TS • Svo. 6r.

TION^^ Woo£^tt^%^\^t 1

THE EFFECTS OF CROSS
Oown Svo. iSs. AND SELF - FERTILI2A-

PLANTS, Woodcuts. Crown t Svo 12s
Svo. us.

j

THE DESCENT OF MAX, THE DIFFERENT FORMS
AND SELECTION IN RE- OF FLOWERS ON PLANTS
LATION TO SEX. Wood- ' OF THE SAME SPECIES.
cuts. Post 3vo. 9s. ' Woodcuts. Crown Svo. lOx. 6d.

WORKS BY SIR CHARLES LYELL, F.R.S.

THE STUDENT'S ELEMENTS OF GEOLOGY.
Third Edition, thoroughly revised. With 600 Woodcats.
Post Svo. gs.

PRINCIPLES OF GEOLOGY ; or, The Modem
Changes of the Earth and its Inhabitants, considered as

Illustrative of Geologj". Illustrations. 2 vols. Svo. 32X.

THE GEOLOGIC.\L EVIDENCES OF THE
ANTIQUITY OF MAN, with an outline of the Gl.\cial

PosT-TERTtA.RV GEOLOGY, and Reaoarks on the Origin of
Species, with special reference to Man's First Appear-
ance ON Earth. Woodcuts. Svo. i+r.

WORKS BY MRS. SOMERVILLK
PHYSICAL GEOGRAPHY. ^Vca/ £,mion. Re-

vised. Portrait. Post Svo. gs.

THE CONNECTION OF THE PHYSICAL
SCIENCES. Mw Edition, reuised. PortraitMd Illustra-

tions. Post Svo. gs.

THE FIRST BOOK OF NATURAL PHILO-
SOPHY : an Introduction to the Study of Statics, Dyna-
mics, Hydrostatics, Light, Heat, and Sound, with numerous
Examples. By SAMUEL NEWTH, M.A., D.D. Small
Svo. Jr. 6d.

SIX MONTHS IN ASCENSION. An Unscien-
tific Account of a Scientific Expedition. By
MRS. GILL. Prefaced by A Brief amd Popular
History of the Methods Employed to Discover
THE Sun's Distance from the E-\rth. By DA\TD
GILL. Map. Crown Svo. gs.

THE FREEDOM OF SCIENCE IN THE
MODERN STATE. By RUDOLPH VIRCHOW, Pro-
fessor of Patholc^y in the University of Berlin. Translated
from the German, \vith the Author's sanction. Fcap. Svo.

KIRKES' HANDBOOK OF PHYSIOLOGY.
By W. MORRANT BAKER, F.R.C.S., Member of the'
Board of Examiners of the R.C.S. of Enj;land, and Lec-
turer on Physiology and Assistant-Surgeon to St. Bartholo-
mew's Hospital, and Senior Surgeon to the Evelina
Hospital for Sick Children. Ninth Edition. With 403
Illustrations. Post Svo. 14J.

SCEPTICISM IN GEOLOGY, AND THE
REASONS FOR IT. An assemblage of facts from-
Nature opposed to the theory of " Causes now in Action,"
and refuting it. By VERIFIER, With Woodcuts.
PostSvo. df.

JOHN MURRAY, Albemarle Street.
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Selections from Volumes Published by
Cassell, Petter, & Galpin,
Now Ready, in Two Vols., at all Booksellers, and at all the Libraries.

THE KING'S SECRET. By the Due de Brogue. Being the Secret Correspondence of Louis
XV. with his Diplomatic Agents, from 1752 to 1774. Two vols., demy 8vo. Price 24^.

Now ready, price gj., the first Volume of

SCIENCE FOR ALL. Edited by Dr. Robert Brown, M.A., F.L.S., &c., assisted by eminent
Scientific %vi-iters. Vol. I. contains about 350 Illustrations and Diagrams. Extra crown 4to, cloth.

Now ready. Vols., I. and II,, price 9^. each.

CASSELL'S NEW NATURAL HISTORY. Edited by P. Martin Duncan, M.B. (Lond.),
F.R.S. Professor of Geology, King's College, London, assisted by eminent Scientific Writers. Illustrated throughout.

'* An invaluable standard book on Natural Plistory. The work is profusely illustrated, and no natural history library should be
without it."

—

Land and Water.

Price lOJ. dd.

THE WORLD OF THE SEA. Translated from the French of Moquin Tandon by the Rev.
H. MARTYN HART, M.A. Profusely illustrated.

New and Cheaper Edition, now ready, price 7^. dd.

THE TRANSFORMATION OF INSECTS. By Professor p. Martin Duncan, M.B., F.R.S.
With 240 Illustrations.

"A beautiful illustrated work. It will make an admirable gift-book for young naturalists."

—

Athencntm.

Complete in 4 vols., 6s. each, or two double vols., 2iJ.

THE RACES OF MANKIND. A Description of the Characteristics, Manners, and Customs of
the Principal Varieties of the Human Family. By ROBERT BROWN, M.A., F.R.G.S. With FIVE HUNDRED
ILLUSTRATIONS.

"The book overflows with information interesting alike to young and old."

—

Scotsman.

NOW READY, THE THIRD VOLUME OF
THE COUNTRIES OF THE WORLD. Containing Graphic Sketches of the various

Continents, Islands, Rivers, Seas, and Peoples of the Globe, according to the Latest Discoveries. By ROBERT BROWN,
M.A., Ph.D., F.L.S., F.R.G.S. With about 130 Illustrations. Extra crown 4to, cloth, 7^. dd.

" The 'Countries of the World ' shows considerable powers of graphic description, and contains a vast amount of really trust

worthy geographical information. The book is profusely illustrated, most of the illustrations being appropriate and helpful."

—

Times.

LOUIS FIGUIER'S POPULAR SCIENTIFIC WORKS. New and Cheaper Editions,

containing all the Original Illustrations, the Text Revised and Corrected.

Price Is. 6d. each.

THE HUMAN RACE. Revised by Robert Wilson.

MAMMALIA. Revised by Professor E. Perceval Wright, M.D.

THE WORLD BEFORE THE DELUGE. Revised by Professor W. H. Bristow, F.R.S.

THE OCEAN WORLD. Revised by Professor E. Perceval Wright, M.D.

REPTILES AND BIRDS. Revised by Captain Parker Gillmore.

THE INSECT WORLD. Revised by Professor Duncan, M.D., F.R.S.

THE VEGETABLE WORLD. Revised by an eminent Botanist.

Cassell, Petter, & Galpin, Ludgate Hill, London.

PART I, ready March 25, price ^d. (complete in 15 Parts), of the

DICTIONARY OF ENGLISH LITERATURE.
By W. DAVENPORT ADAMS.

A workfor all who are desirous oj reading comprehensively and intelligently, but who may not have the assistance

of well-equipped libraries. j

"An astonishing amount of information is condensed with great judgment and taste."

—

The Times.
" One of the most valuable helps to self-instruction ever offered to the public."

—

Truth.

Cassell, Petter, & Galpin, Lndgate Hill, London.
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DIARY OF SOCIETIES.
London

THURSDAY, March 13.

Royal Socikty, at 8.30.—The Influence of Electridty on Colliding Water
Drops: Lord Rayleign, F.R.S.—On the Influence of Coal-dust in Colliery
Explosions, No. 3 : W. Galloway.—The Contact Theory of Voltaic Action,
No. 3: Professors Ayrton and Perry.

.Society op Antiquaries, at 8.30^—Roman Columbarium at Nottingham :

S. D. Walker.—Archseology of Cumberland: R. S. Ferguson.
Royal Institution, at 3. — Sound: Prof. T>-ndalL
Mathematical Society, at 8.—On Diflerential Equations, Total and

Partial, and on a New Soluble Class of the First and an Exceptional Case
of the Second : Sir J. Ccckle, F.R.S.—Discussion of Two Double Series
arising from the Number of Terms in Determinants of Certain Forms:
J. D. H. Dickson.—A Property of the Discriminant of the Cubic: Prof.
H. J. S. Smith, F.R.S.

London Institution, at 7.—English Composers for the Virginal and
Harpsichord: Ernest Pauer.

Society of Arts, at 8.—Injurious Effects of Air of Large Towns: W.
Thomson.

FRIDAY, March 14.
Royal College of Surgeons, at 4.—Comparative Anatomy of Man : Prof.

Flower.
Royal Institution, at 9.—History of Games: E. B. Tylor.
Quekbtt Microscopical Club, at 8.

SATURDAY, March 13.
Royal Institution, at 3.—Colbert and Richelieu : W. H. Pollock.
Geologists' Association.—^Visit to the British Museum. A Demonstra-

tion on Deinosauria: Prof. H. G. Seeley, F.G.S.

SUNDAY, March 13.

Sunday Lsctitbk Society, at 4.—Our Puritan Forefathers : Mrs. Fenwick
MUler.

MONDAY, March 17.

Royal College of Surgeons, at 4.—Comparative Anatomy of Man : Prof.
Flower.

London Institution, at 5.—^Life in Other Worlds : R. A. Proctor.
Society of Arts, at 8.—Dwelling Houses: Dr. Corfield.
Medical Society, at 8.30.

Victoria Institute, at"8.—Geological Ages and the Mosaic Cosmogony

:

Rev. E. Duke.
TUESDAY, March 18.

Zoological Society, at 8. 30.—On a New Species of Bam Owl, from the
Island of Viti-levu : Dr. G. Hartlaub.—On Female Deer with Antlers:
Edward R. Alston, F.Z.S.—Remarks on some Parrots Living in the
Society's Gardens : Mr. Sclater.

Royal Insthution, at 3.—Animal Development: Pro£ Schafer.
Society of Arts, at 8.—Africa: James Bradshaw.
Statistical Society, at 7.45.—The Colony of Victoria; its Progress and
Present Position : H. H. Hayter.

WEDNESDAY, »LutCH 19.

Royal College of Surgeons, at 4.— Comparative Anatomy of Man : Prof.
Flower.

Meteorological Society, at 7.—Dew, Mist, and Fog: George Dines.

—

On the Inclination of the Axes of Cyclones : Rev. William Clement Ley,
M.A.—Contributions to the Meteorology of the Pacific. No. III. Samoan
or Navigator Islands: Robert H. Sc.tt, F.R.S. .

Society of Arts, at 8.—Economical Gardens for Londoners: W. M.
Williams.

Croydon Microscopical Society, at 8.30.

THURSDAY, March ao.

Royal Society, at 8.30.—Note on the Arc produced by a Siemen's
Machine ; Further Note on the Substances which produce the Chromo-
sphenc lines ; Note on Young's List of Chromospoeric lines ; Note on
some Phenomena attending the Reversal of Lines : J. Norman Lockyer.

Royal Institution, at 3.— Sound: Prof. Tyndall.
London I.vstitution, at 7.—Living Pianoforte Composers : E. Dann-

reuther.
LiNNRAN Society, at 8.—On the Rev. T. Blackburn's Collection of New

Aculeate Hymenoptera from the Sandwich Islands : Fred. Smith.—On
the Asexual Reproduction of Ferns: Thos. Sim —On Recent Collections
of Buds from South Eastern New Guinea : R. Bowdler Sharpe.

Chemical Society, at 8.—On Per-Plumbic Ethide : E. Frankland and A.
Lawrance.

—

on the Decomposition ol Water by Certain Metalloids: C. F.
Cross and A. Higgin.—On the Volumetric Determination of Chromiom

:

W. J. Sole.—The Production of the Higher Oxides of Iron, Chromium,
Manganese, and Bismuth : W. Foster.

FRIDAY, March 21.

Royal College of Surgeons, at 4.—Comparative Anatomy of Man Prof.
Flower.

Royal Institution, at 9.—Detonating Agents : Prof. Abel.

SATURDAY, March 22.

Physical Society, at 3.

Royal Institution, at 3.—Etching : Seymour Haden.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest AT^ard has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.C.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free. .

BRYCE-WRIGHT'8 LATEST ARRIVALS.
GEMS.—Two very large Diamonds from the Cape, 35 and 32

carat.s weight respectively.

MINERALS.—Magnificent Atacamites from Australia ; Rit-

tingerite, Xanthocone, Native Amalgam, Large Topazes
from Siberia.

METEORITES.—Very fine series of Aerosiderites.

STONE IMPLEMENTS.—Very fine coUection from the

Valley of the Mississippi. Very rare Pottery from the same
locality ; also specimens of Moquis Pottery.

Catalogue on application. Price One Shilling.

BRYCE-WRIGHT,
90, GREAT RUSSELL STREET, BLOOMSBURY,

LONDON, W.C.

R. & J. Beck,
31, CORNHILL, LONDON, E.G.,

AND
Q2I, CHESTNUT ST.,

PHILADELPH IA, U.S.A.
STEAM FACTORY—

LiSTER NA/ORKS,
HOLLONA/AV, N.

STANDARD

POCKET ANEROID

BAROMETERS,

For Measurement

HEIGHTS,

-4S MATfUFACTURED

FOR THE

AI.PINE CIiUBS

OF

ENGLAND,
FRANCE,

and

GERMANY.

IH SILVER AND GERMAN

SILYIR.

PRICE FROM £5 5S. od. to £8 8s. od.

FREE BY POST.

Catalogues upon Application.

LIGHTNING CONDUCTORS,
Xxpeiience, acctimulated since the time of Benjamin Franklin, proTCj

ConchisiTety that a Conductor made of Copper o£ adequate size is the b«st

of all appliances for the protection o£ every description o€ bttilding £iom the

destnictiTe effects o£ lightning.

NEWALL & CO/S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds o£ Buildings and Shipping m all parts of the world

with miTarying success, is the most Reliable, most KffectiTe, and Cheapest

Conductor ever offered to the public
_ _ ...

It is simple in its sqiplication, no insulators being required, and it costs

only one shilling per foot hx the standard si«e, which is safe in any f—

—

R. S. NEWAIiIi * CO.; 130, STRAND, W.C.
' 36, WATERLOO ROAD, LIVERPOOL.

68, ANDERSTON QUAY, GLASGOW.
MANTJPACTORY—GATESHEAD-ON.TYNB.
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THE FIRST OF THE TWO LECTURES
(At KILBURN TOWN HALL) on

"THE CIRCLE AND STRAIGHT LINE,"
By JOHN HARRIS, is now ready ; containing:

—

Introductory Remarks on the Nature of Geometry.
The Genesis of the Circle.

The Fallacy in Legendre's supposed Demonstration of the Circle's Ratio.

PVice, in cloth, ds.

Also,

''GEOMETRICAL DEMONSTRATION OF
THE CIRCLE'S RATIO."

Price, in wrapper, zj. dd.

VVERTHEIMER, LEA, & CO., Circus Place, Finsbury.

84 pp., with 136 Plates, demy 8vo, cloth, 30^.

PHOTOGRAPHED SPECTRA. One
Hundred and Thirty-six Photographs of Metallic, Gaseous, and other
Spectra printed by the Permanent Autotype Process, with Introduction,
Description of Plates, and Index, and with an extra Plate of the Solar
Spectrum (showing bright lines), compared with the Air Spectrum. By
J. RAND CAPRON, F.R.A.S.

"
. ... Mr. Capron has earned the thanks of spectroscoplsts for the

large amount of useful work which he has performed for them in the way
of preliminary investigation. No exact scale or measurement accompany
the photographs, and they will be chiefly useful in indicating by comparison
with each other the lines which belong to particular metals, and the con-
ditions under which particular l.nes are produced But although no
exact measurements are given, and although the photographs vary very
perceptibly in length, nearly all show lines which can be used as reference
lines, by measurement from which the wave-lengths of the metal lines can
be determined The advantages of the photographic method are
noticed by the author as follows :

—
' Absolute truth is everything in spectro-

scopic work, and the very best draughtsman working with the most perfect
micrometer cannot, even at the expense of a vast amount of labour, equal
in accuracy a good photograph of a set of spectral lines.' .... The pho-
tographs obtained from the electric light are particularly interesting. This
is, as <ar as we know, the first extensive series of measurements of spectra
obtained by the ignition of substances in the electric arc."

—

Philosophical
Magazine.

London : E. & F. N. SPON, 46, Charing Cross.

MR. OAKLEY COLES' WORKS.
In preparation. Third Edition, demy 8vo.

DEFORMITIES OF THE MOUTH, their Mechanical
Treatment. With an Appendix of Illustrative Cases. London

:

Churchill, New Burlington Street.

Opinions of the Press on the First and Second Editions.
LANCET, November 28, 1868.—" The work is full of useful information

of every day utility to the practitioner."

LANCET, July o. 1870, •• 'The Second Edition of this work shows
that the author has continued to devote himself with 2eal to the investigation

and treatment of a very interesting class of cases. We recommend the
work to the study of both Surgeons and Dentists."

BRITISH JOURNAL OF DENTAL SCIENCE, August, 1870.—"The Second Edition bears upon its pages the most satisfactory evidence
of the industry and zeal with which he has followed up the study and prac-

tice of the specialty he has devoted himself to with so much success
Altogether we must heartily congratulate Mr. Coles on this creditable com-
pletion of a work which cannot but redound to his credit, wherever it is

kno\vn."

A MANUAL OF DENTAL MECHANICS. With
150 Illustrations. Churchill, New Burlington Street.

Opinion of the Press.
AMERICAN DENTAL REGISTER, November, 1874.—" The

work we regard as a very valuable one to the student, and, indeed, for the
Practitioner. It should be in every Dentist's library."

NOTES FOR DENTAL STUDENTS. 2s. Qd.

Butcher, 4, Crane-court, Fleet Street.

Opinion of the Press.
BRITISH JOURNAL OF DENTAL SCIENCE, August, 1876.—" We cordially welcome this useful little book Of great value

to those preparing for the Dental Diploma We hope there will

soon be a Second Edition needed."

THE DOCTOR, September, 1876.—" Carefully arranged and very
complete. Indeed they seem to try to take in rather more than sufficient for

Dental students We have no other fault to find with this note-book,
which appears a model of what such a work should be."

THE MOUTH AND TEETH DURING PREG-
NANCY. Reprinted by permission from the Transactions of the
Odontological Society. Pp.31. Price is. 6d. London: Wyman and
Sons, Great Queen Street.

Opinion of the Press.
THE BRITISH MEDICAL JOURNAL.—"The author has

evidently paid considerable attention to the subject, and gives many useful
hints as to the management and relief of the distressing toothache and
neuralgia complicating pregnancy. . ... . The remarks on treatment are
practical, and will repay perusal The practitioner will do well to

csrr)' out the suggestions offered by the author.

MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List, in

Pocket Case, 2S. ; 24 ditto (second series), 21. ; Muh's Scale of Hardness
of Minerals, 9 Specimens with File and streak tablet in a convenient Case,
+r. ; von Kohbell's Scale of FusibiUty of Minerals, 6 Specimens in Pocket
Case, 2s. ; Geological Collecting Bag complete, 4X. ; Ditto Hammer
Holder and Strap, 2s. Geological Charts, B )oks. Hammers, Chisels,
Lenses, Acid Bjttles, Glass-capped Boxes, Cement for Mounting and Re-
pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fossils, and
Rocks, sent on approval and for selection to all parts of the world.

THOMAS J. DOWNING,
38, WHISKIN STREET, LONDON, E.C.

catalogues free.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Shhernbss-on-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected " speamens at present.
Orders for lof. Collections of 100 "good" specimens can be executed

without delay.
" NOTES ON THE GEOLOGY OF SHEPPEY " post free on appli-

cation.

MINERALOGY AND GEOLOGY.
A New List of Collections of Fossils, Minerals, and Rocks now ready,

including Special Collections to illustrate the various Text-books, in
Cabinets. List of Sections of Rocks for the Microsc ipe. Blowpipe Appa-
ratus and Materials of all kinds in Cases or separately. New Patterns of
Geological Hammers, with prices. List of New and Second-hand Books of

JAMES R. GREGORY,
MUSEUM OF GEOLOGY.

88, CHARLOTTE STREET, FITZROY SQUARE.
LABORATORY, 38, GRACECHURCH STREET, LONDON, E.G.

A. ANTHONY NESBIT, F.C.S.,

WATER ANALYST,
Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part of
the Kingdom.

DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted
by the principal Banks, Public Offices, and Railway Companies throughout

Ireland.

It writes almost instantly Full Black. I Flows easily from the Pen.
Does not corrode Steel Pens. Blotting-paper may be applied at the
Is cleanly to use, and not liable to Blot. I moment of writing.

Can be obtained in London, through Messrs. Barclay & Sons, Earring-

don Street; W. Edwards, Old Change; F. Newbeky & Sons, Newgate
Street ; Wm. Mather, London and Manchester ; J. Austin & Co., Duke
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had o!

all Stationers.

BEWLEY & DRAPER (Limited), Dublin.

NOW READV,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE +1. jd. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED DESCRIPTIVK.

Demy 8vo, 4S0 pp., Illustrated with 1,600 Woodcuts.

Most Complete and Cheapest List oj Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C

.THE

^65 ASTRONOMICAL TELESCOPE
HAS A 3-INCH OBJECT-GLASS.

Which shows the Ring of Saturn, Belts of Jupiter, and separates the

principal Double Stars.

S. & B. SOLOMONS,
61, PALL MALL,

OPPOSITE MARLBOROUGH HOUSE
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EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE POHTOISE.
PRICE LISTS FREE.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE 14*. PORTABLE TIN CASE FOR DITTO, m. t<L

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, ST. BRIDE ST. (late 2, Foster Lane), LOXVO.V.

^ O. TtSLEY & Co.
ORTICIANS, *'

X72, BROMPTON ROAD, S.W.
(Close to South Kensington Museum).

THE PHONEIDOSCOPE
An Ii>5trainem for Obserring the Coloor-Figtires of Liquid Films tmder the

action of Sonorous Vibrations.

Being « visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive

Pamphlet, &c., in Cardboard Box. lox. 6d.

MAJCUFACTUBED AKD SOLD WHOLMALK AND RKTAIL BY
S. C TLSLEV & CO.. 172. BROMPTON ROAD. LONDON, S.W.
TELEPHONIC ELECTRICITY. All Hatotals supplied for experi-

mental purposes

Pr:\e Lzsii of Electrical and Acoustic Apparatus, vjitk DraTuings atid
Description 0/ the Harmonozraph, Pest hrce, 2d.

JAMES WOOLLEY, SONS, & CO.,

69, MARKET STREET, MANCHESTER.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established 1S07.

Net Premioms and Interest ......_>..... ~. ;£396,818
Accumulated Fimds .^.^^.^^^ — •^ ;C3,o83,28i

Also a Subscribed Capital o£ more than ... .....>.- Xr.500,000
Reports, Prospectuses, and Forms may be had at the OfiBce. or from aa>

o£ the Company s Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement fear Sdence Classes, Private Study, or Buaitess-

Purposes.

Illustrated Priced Catalogues post frte for six stamps.

Carriage allowed to any station in England or Wales, on orders of 40*,
value and upwards.

MOTTERSHEAD AND CO.
7, EXCHANGE STREET, & 10, HALF MOON STREET,

MANCHESTER..

W. L A D D & CO.,
Scientific Instrument Maaofactnrers

(By ApfHrinttrunt to tht Royal Institution of Great Britatn),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.

EDMUNDS' PHONOSCOPE for makuig Vocal Vibra-
tions visible in a Vacuum Tube.

HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

EDWARD PATERSON,
EkctrUal Engineer and Sciaitific Apparatus Manu/aciureTf

3. BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GR.A.Y'S INN ROAD.

Experiments in Electric Lighting carried out

Electrtcal Apparatus of all dacriptions for Lecture Purposes
Loaned out.

FOR CLASS DEMON-

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted for priuite study.

Price Lists on Application.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.
By Special Appointment to His Majesty the King of luly.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific ojxniongivenaj to GKKUIN"ENES<= PURITY
a»d VALUE.— Bhycb Wrigkt, 50, Great RusseU Street, Locdon. '

APPARATUS
STRATION and fcr SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES ar.d LAMPS for Hje and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS a.nd VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE. &c.. for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20T.

EDISON'S ELECTRIC PEN £8 8s.
ELECTRIC and MAGNETIC APPA-

RATUS of all Descriptions.

Nno Illustrated Catalogue of60pagespost free 6 stamps.

Orders over £i carriage paid to any part of the United Kingdom.

HOLLOWAYS OINTMENT
A CERTAIN'

REMEDY
For BAD BBEASTS, OLD "WOUNDS, and SOEZS. If

effectually rubbed on the Heck and Chest, it cures S0££
THEOATS, BEONCHITIS, COUGHS and COLDS; and for

GOUT, BHE¥]lATIS]f , aad all Skin Diieases it is unequalled^
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Now ready, price Six Shillings, the FIRST PART OF THE

ATLAS OF HISTOLOGY.
By E. KLEIN, M.D., F.R.S.,

Lecturer on Histology at St. Bartholomew's Hospital Medical School ; and

E. NOBLE SMITH, L.R.C.P., M.R.C.S.,
A Complete Representation of the Microscopic Structure of Simple and Compound Tissues of Man and the higher Animals in

carefully executed Coloured Engravings, with Explanatory Text of the Figures, and a Concise Account of the
hitherto ascertained Facts in Histology.

The ATLAS of HISTOLOGY will be completed in Ten or Twelve Numbers, each number containing Three or Four Royal
Quarto Plates and the corresponding Text, Price Six Shillings each Part.

EXTRACT FROM THE AUTHOR'S PREFACE.
This work is intended to be a pictorial and literal representation of the structure of the tissues of Man and other Vertebrates ;

its chief aim being to teach not so much the history of histology as histology itself in its modern aspect. The subject is divided into

chapters, each receiving its separate and due share of illustrations and text.

The Illustrations are drawn and executed by Mr. E. Noble Smith, They are coloured and uncoloured.
The Text comprises, besides the explanation of the illustrations themselves, a good deal of other matter that either need not

be specially illustrated, being intelligible by means of the given figures, or that cannot be done so if the work is to be kept within a

reasonable limit.

The subject-matter will be treated in this order; first, the elementary tissues—^blood, epithelium, and endothelium, connective
tissues, muscular tissues, the nervous, vascular, and lymphatic system ; then follows a short chapter on " Cells in General," after

which the compound tissues will be considered seriatim ; the alimentary canal and its glands, the respiratory organs, the urinary and
genital organs, the skin and special sense organs. The concluding chapter treats of organs the nature of which is not sufficiently

well-known, as the supra-renal capsule, the thyroid and coccygeal gland.

London: SMITH, ELDER, & CO., 15, Waterloo Place,

CHEMICAL APPARATUS-SCIENTIFIC INSTRUMENTS.
Porcelain, Glass, Stone> and Metal Apparatus for Chemical and Philosophical Purposes and Lectures.

ELECTRICAL, MEDICAL, AND EXPERIMENTAL COILS AND APPARATUS.

BUNSEN'S MODIFIED FILTER PUMPS, from 10s. 8d. to 67s.
ELECTRIC LAMPS FROM 35s. UPWARDS, AND BATTERY OF 40 QUART BUNSEN'S CELLS FOR SAME AT £8.

GEISSLER'S TUBES.
Catalosues and Illustrations will be sent gratuitously. A Liberal Discount allowed to Wholesale Buyers.

WHOLESALE IMPORTERS and MANUFACTURERS, >

Sets o£ Apparatus
according to Professor
Valentin's "Book of
Chemistry," Professor
Attfield's " Manual o?
Chemistry," &c., always
in stock.

A U It* JD X!i JLi 8> U CL \J \J*
^

\
required by the Govern-

SoleAgentsforGrenefs Batteries, and Contractors to the Government.
j

""^"^ Schools always

I

ready and kept in stock.

34, Maiden Lane, Southampton St., Strand, W.C. I

CAILLETET'S APPARATUS FOR LIQUEFACTION OF GASES-
For the convenience of Teachers and Students at the South Kensington Classes, the Science and Art Department has authorized us to keep a stock in

the store-room, first floor of the building, where the diflferent sets and other articles are always ready for delivery.

THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Privati

Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels

in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade. ^

Proceedings will be taken against all Persons selling or using any Telephones, or otherwbe infringing \\\i

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

Just published, 4to, price 7^. dd., illustrated.

JOHANNES MULLER ON CERTAIlSf VARIATIONS IN THE VOCAL
ORGANS OF THE PASSERES THAT HAVE HITHERTO ESCAPED NOTICE. The Translation by F. Jeffrey

Bell. Edited, with an Appandix, by A. A. Garrod, F.R.S.

Oxford : Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, PubUshers to the^ University.

Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by

MACMILLAN AND Cc, at the Office, 29 and 30. Bedford Street, Covent Garden.—Thursday. March 13, 1879.
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MICROSCOPIC OBJECTS
Of Juperlatlve perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prite Medal awarded for Excellence, Variety, tSr-v.

EDMUND WHEELER, 48N, TolUngton Road. Holloway, London, N.

KOYAL AGRICULTURAL SOCIETY OF
ENGLAND.

AGRICULTURAL EDUCATION.
The Examination of Candidates fcr the Society's Priie and Cerlificater,

including the Life Membership of the Society, will commence en MONDAY,
April 7th, at 2 p. M.
Copies of the Form of Entry, which is required to le ftnt in by April ist

1870, may be had on applicaticn to

H. M. JENKINS, Secretary.

12, Hanover Square, London, W.

QUEEN'S UNIVERSITY IN IRELAND.
NOTICE is Hereby Given that on FRIDAY, the 1 8th April next, the

Senate will proceed to elect an EXAMINER in MEDICINE at a salary of

.j£ioo, to hold such Examinations during the ensuing year as are now, or shall

be, appointed by the Senate.
Applications are to be made by letter addressed to the Secretary, Queen's

University, Dublin Castle, en or before TUESDAY, the Eth APRIL.
- None received after that date will be considered.

It is particularly desired by the Senate that no personal applicaticn of any
kind be made to its individual members.

By order of the Senate,

G. JOHNSTONE STONEY, M.A., F.R.S.,
Secretary to the Uni\-ersity.

Queen's University, Dublin Castle, 14th March, 1879.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Piace, each SUNDAY
AFTERNOON, ccmmencing at Four o'clock precisely. Sunday,
March 23.—Walter Herries Pollock, Efq.. M.A. (Cantab), on
" Richelieu : the Political Times of Louis the 14th of France."—Members'
Annual Subscription, {,1. Payment at the Door—One Penny, Sixpence,

and (reserved seats) One Shilling.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

SeTcn hours from London. Separate Bedrooms. Systematic Teaching

in Science, Foreign Languages, and University Courses.
Calendar post free from

The Principal—BENJAMIN RALPH. LL.B. Dub.

ROYAL POLYTECHNIC.—CLASSES for
tMe preparation of Students for University Examinations, under the

directun of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-

versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

BERNERS COLLEGE.—The Laboratory
and Class Rooms are open for Private and Class Study, morning and
evening. ANALYSES performed. Especial arrangements for Gentle-

men and Ladies preparing for the various Examining Boards. Fees
moderate.—Apply to Prof. Gardner, at Bemers College, 44, Berners

Street. W.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. fin

Honours). Education on Natural Principles. A limited number ofPupils.

TUITION for the UNIVERSITIES, CIVIL
Service, and Army.—Pupils prepared for the above by a Tutor in South
Kensington. Address

—

Tutor, Lamley's Library, Thurlce Place,

South Kensington.

GEOLOGY In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9*., he says :—" As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of rerbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied on Uie following

terms, in plain Mahogany Cabinets :

—

,

100 Specimens, in Cabinet, with 3 Trays ... .m ~< ;fa a o
200 Specimens, in Cabinet, with 5 Trays ...... m. 5 5 o
300 Specimens, in Cabinet, with 9 Drawers ... ... 10 10 e
400 Specimens, in Cabinet, with 13 Drawers ... •.. 21 o o

More extensive Collections at 50 to 5,000 Guineas each.

COLLECTION of CRAG FOSSILS, Red
and Coralline, about 65 Species, 400 Specimens, cleaned, hardened,
named.— For particulars address Mr. J. W. Elwes, Otterbcume,
Winchester.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON, MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET, BIRMINGHAM.
T. B. has last week posted to his subscribers Plumatella refens just

emerging from the Statoblast, with sketch from life. He has also distributed

Embryo Trout and Salmon, Young Tadpoles, Sponge, Fredericella, Flosci;

laria, Melicerta, CEcistes, &c.
Weekly announcements will be made in this place of organisms T. V,.

is supplying.
Price List cf Specimens on application, with Stamped Addressc

Envelope.
A friend has e flfered T B. a constant supply of mounted and unmcuntt'

specimens of all kinds of Parasites of Man and Animals (Entozca aii'

Ectozoa), also sections of all Mammalian organs.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (Astronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrCbner & Co., 57 and 59,
LudgateHill, London.

JUSTIN WINSOR, Librarian.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Cu-cles, >,$. (id. per ounce ; Squares,
2J. gd. ; post free 2d. extra ; Ground edged Slips, $s. per gross ; also

other Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, isi. High Street, Stoke Newington. N.

DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has

for sale specimens of the above ; also Cut Precious Stones in all Colours.

T2, FRITH STREET, SOHO, W,

MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List, in

Pocket Case, 2s. ; 24 ditto (second series), 2j. ; Mch's Scale of Hardness
of Minerals, 9 Specimens with File and streak tablet in a convenient Case,.

41.; von Kohbell's Scale of Fusibility ef Minerals, 6 Specimens in Pccket
Case, 2s. ; Geokgical Collecting Bag complete, 4^^. ; Ditto Hammer
Holder and Strap, 2S. Geological Charts, Books, Hammers, Chisels,

Lenses, Acid Bottles, Glass-capped Boxes, Cement for Meunting and Re
pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fessils, ar

Rocks, sent en approval and for selection to all parts of the world.

THOMAS J. DOWNING,
38, WHISKIN STREET, LONDON, E.C.

catalogues free.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Shberness-ON-Sea, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he

cannot receive any more orders for "extra selected " specimens at present.

Orders for loj. Collections of 100 " good " specimens can be executed

without delay.
" NOTES ON THE GEOLOGY OF SHEPPEY " post free on appli-

cation.

MINERALOGY AND GEOLOGY.
A New List of Collections of Fessils, Minerals, and Rocks now ready,

including Special Collections to illustrate the various Text-books, in

Cabinets. List of Sections cf Rocks for the Microscope. Blowpipe Appa-
ratus and Materials of all kinds in Cases or separately. New Patterns of

Geological Hammers, with prices. List of New and Second-hand Books of

JAMES R. GREGORY,
MUSEUM OF GEOLOGY,

88, CHARLOTTE STREET, FITZROY SQUARE.

HOW to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH and PRINT aCARTE, see ILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to

TRANSFER L-\NTERN SLIDES.
J. LANCASTER & SON, Bull Street, Birmingham.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., &c., in three siies.

No. I, to bum 3 hours, £2 as.; No. 2, to bum 6 hours, £z y- largest

size, £s ss. Set of 20 Quart Bunsen's Cells, £^ 4J. Model Electri

Lamp and 10 Cells, £2 12s. 6d.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form,

from IS. 6d. New cheap Electric Lamps and Battenes. Induction

Coils and Frictional Machines are specialties. Electrical Bells, tire

and Thief Alarms, and Automatic Switch-boards. Magnets, Covered

Wires, Screws, and all Materials. Apparatus for Science leacfters.

Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-

tns made to sketch.-DALE & CRAJJPTON. Manufactunng Elee.

tricians, 4, Little Britain, E.C.
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ADVERTISING.C H. MAY Sc C O.,
GENERAL ADVERTISING OFFICES,

7S, GRACECHURCH STREET, LONDON, E.C.
(The only Address.)

ESTABLISHED 1846.

Advertisements of every description received for issertion in all News-
papers, MagaxL^es, Reviews, &c., at the same rates as at the offices of the
papers.

Estimates for General Advertising. Reduction for a series.

Liberal terais to large advertisers.

Advertisements are also recei%-ed for all newspapers, which may be ad-
dressed to these Offices, without extra charge, and replies forwarded, if

required.

C. H. MAY & CO., having special communication with the leading news-
papers three times daily, can guarantee the utmost promptitude and correct-

ness of insertion to all Advertisements entrusted to them.

The Press Manual, containing a complete List of Newspapers published
in the L'nited Kingdom. Post free, dd.

THE

iE5 ASTRONOMICAL TELESCOPE
HAS A 3-INCH OBJECT-GLASS.

Which shows the Ring of Saturn, Belts of Jupiter, and separates the
principal Double Stars.

S. & B. SOLOMONS,
61, PALL MALL,

OPPOSITE M.4RLB0R0UGH HOUSE

ENGRAVINGS AND ELECTROTYPES
FuR S.\LE, at prices ranging from ir. to lOJ., in gxxi condition, ready for
printing. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent p-ost free on application.

FACSIMILE OF SIGNATURE for jj. An exact copy of any name
guaranteed. These signatures beir.g engraved in bold relief, are useful for
Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent p-jst free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportunity
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frank-
lin Nash, -\rtist and Engraver, 75, Fleet Street, Ljudon, E.C.

FOR SALE.—Large Monocular Micro-
scope.—Mechanical Stage, Polaiiscope, Frog-plate, two Eye-pieces,
i-inch, J-inch, and J-inch Objectives and accessories for ;^I5. C., 11,
Bull Ring, Homcastle.

LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C

A. ANTHONY NESBIT, F.C.S.,

WATER ANALYST,
Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part of
the Kingdom.

THE BEST FARMER S' NEWSPAPER.
THE CHAMBER OFAGRICULTURE JOURNAL

AND FARMERS' CHRONICLE,
Edited by John Ai^gkrnon Clarkk, Secretary to the Central Chamber

of Agriculture,

Devote* special attention to the discussions and proceedings of the Chamber
of Agriculture of Great Britain (which now number upwards o£ 18,000
meoiben), besides givmg original papers on practical farming, and a macg of
intelLgence of particulai value to the agriculturist.
The Lindon Com, Seed, Hop, Cattle, and other Markets of Monday are

specially rep-irtcd in this Journal, which is despatched the same evening so
as to ensure dehvery to country subscribers by the first post on Tuesday
morning. Price yi., or prepaid, 15J. a year post free.

Published by W. PICKERING 21, Anindel Street, Strand, W.C.

LA SEMAINE FR/VNQAISE : a Weekly
Newspaper and Review ia the French Language. Politics, Literafire,
Science, .\rt, Varieties, Notes. Price ^li. , through bjjlcsellers, and at
the railway bookstalls. O.Bce, 37, Southampton Street, Strand, W.C

LA SEMAINE FRANgAISE: Journal Frangaise pour
I'Angleterrc : Poliri-iue, Litterature, Sciences, Arts, Vari^t&, Nouvellcs,
et Notes. Un exemplaire par la p:>ste, 4|</., en timbres poste. Abonnc-
ment franca par la p>ste—un an, i3j. : six mois, gs. gJ. Prix ^d., chei
tous les libraires et aux gares dss chemins de fer. On s'ab^one aux
bureaux, 37, Southampton Street, Strand. Londres, W.C.

L.A. SEMAINE FRANCAISE.—"'La Semaine Fran-
gaise' has bein brought out .n Load>a for the benaSt o? those English
readers whj may wish to s;udy contempjrary Fre.ich frjm all points of
view, instead of confining their reading to one pirticnlar Gallic prin:.
It certaialy merits success."

—

Graphic.

LA SEMAINE FRANCAISE.—For all who reai and
speak French.

LA SEMAINE FRANCAISE.—For Teachers and
Schools.

LA SEMAINE FRANCAISE.—For General and
Family Reading.

LA SEM.AINE FRANCAISE.—« Tel est le litre d'un
journal hebdomadaire, nous pourrions dire d'uae revue de tous les j ur-
naux fraacais accredites. Ce journal reunit, sous le meme convert, 24
ou 33 pages grand formit, et dans ces pages soat publics, en frangais,
les mei'.leurs artxles, poLtijue^ critiques et litteraires, qui ont paru
pendant la semaine dans les j ournaux de Paris. Assurcmeat le numero
que nous avjns sous les yeux est un excellent sp^cimea de ce que peut
feire un heureux choir, guide par une intelligence parfaite de ce qui peat
interesser les leoteurs."

—

SouveUe Chronique di jfersey.

LA SEMAINE FRANCAISE.—"The numbers before
us are full of gjod things It will be far better for most than any
one of the best papers published in Paris itself. We are much pleased
with the character of it, and believe it will be highly vala«i in all thise
many households where French is cultivated. The printing is very well
done."

—

Queen.
Terms qf Sl-bscriptios :

—

s. d.
Three months ... ._ .« ... ... ... 5 o
Six „ ...... ... ™ _ ... 9 9
Twelve „ ..._... ... ... ... 18 o

P.0.0. payable to T. S.'axswick, at King Street, Covent Garden, Wt^.C.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailifis, and others
interested in the management of landed proi)erty throughout Scot.and and
the Northern CouHties of EnglaJid.
The AGRICULTURIST has also a very consideiable circulatioa on the

Continent of Europe, America, Australia, and the Colonies.
The AGRICULTURIST is published every Wednesday afternoon In

time for the evening mails, and contains Reports of all the principal British
and Irish Markets of the week, besides telegraphic reports of those held o*
the day of publication.
The Veterinary Department is edited by one of the leading Veterinarian*

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under H;<a'ac»,

Full Reports are given of the Meetings of the Rojral Agricultural Society
of Ejigland, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,
and all the principal Agricultural Associations throughout Great Bntain
and Ireland.
For Advertisers addressing thouselres to Farmers a better me^iun doe>

not exist.

Price 3^ By post, 3^. Annual Subscription, payable in advance, i4x.

Office.—377, High Street, Edinburgh.
Post-Ofice Orders payable to Charles Anderson, Jan., Edinburgh.

Established 1843.

THE "HANSA,"
PabEshed ance 1864, in Hamburg, is the only independent professional
paper in Germany, dedicated exclusively to Maritime Objects, Essays,
Cnriques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
lopment of Maritime Affairs in every respect. Every second Sunday one
Number in 4to at least ; frequent supplements and drawings. Subscription
at any time ; preceding numbers of tile year furnished subsequently. Price
i2». for twelve months. Advertisements ^d. a line, widely spread by this
paper; considerable abatement for 3, 6, 12 months' insertion. Business
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, 38. Edited hj
W. V. Frbeden, M.R., Hamburg, Alexander Street, 8.

THE BREWERS' GUARDIAN:
A Fortnightly Paper devoted to the Protection of Breweis' Interest^:,

Licensing, Legal, and Parliamentary Matters.
RsvTKW or THE Malt ano Hop Trades ; and Wink and Spirit Tpadb

Record.
The Organ of the Country Brewos.

" The Brewers' Guardian " is published on the evoiings of every-ahemate
Tuesday, and is the only journal officially connected with brewing interests.

Subscription, i6r. 6d. per annum, post free, dating from any quarter day.
Single CojHes, u. each. Registered for transmission abroad.

Offices -5, Bond Cboit, Walbrook, London E,C.
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CLARENDON PRESS
PUBLICATIONS.

TEXT-BOOK of BOTANY, MORPHO-
LOGICAL and PHYSIOLOGICAL. By Dr. JULIUS
SACHS, Professor of Botany in the University of Wiirzburg.

Translated by A. W. Bennett, M.A. Royal 8vo, half

morocco. 31J. 6d.

GEOLOGYoftheVALLEYoftheTHAMES.
By JOHN PHILLIPS, M.A., F.R.S., Professor of Geo-
logy, Oxford. With Maps and numerous Illustrations. 8vo.

2\s.

VESUVIUS. By Professor Phillips. With
Maps and Illustrations. Crown 8vo. 10s. 6d,

BRITISH BARROWS. A Record of the
Examination of Sepulchral Mounds in Parts of England.
By W. GREENWELL, M.A„ F.S.A. With Description

of Figures of Skulls, and Remarks on Prehistoric Crania,

by G. RoLLESTON, M.D., F.R.S. With numerous Illus-

trations. Svo. 25^.

A HANDBOOK of DESCRIPTIVE AS-
TRONOMY. By G. F. CHAMBERS, F.R.A.S. With
numerous Illustrations. Third Edition, Enlarged. Demy
Svo, 28r.

LESSONS on THERMODYNAMICS. By
R, E. BAYNES, M.A., Senior Student of Christ Church,
Oxford, and Lee's Reader in Physics. Crown 8vo. ^s. 6d.

An ELEMENTARY TREATISE on HEAT,
with numerous Woodcuts and Diagrams. By BALFOUR
STEWART, LL.D., F.R.S. , Professor of Natural Philo-

sophy in the Ovrens College, Manchester. New Edition.

Extra fcap. 8vo. 7J. 6d.

CHEMISTRY for STUDENTS. By A. W.
WILLIAMSON, Phil. Doc, F.R.S., Professor of Che-

mistry, University College, London. New Edition. Extra

fcap, 8vo, 8j, 6d,

EXERCISES in PRACTICAL CHEMIS-
TRY. By A. G, VERNON HARCOURT, M.A., F.R.S.,

and H. G. MADAN, M.A. Series I. Qualitative Exer-

cises. New Edition. Crown 8vo. 7^. 6d.

The KINETIC THEORY of GASES. By
H. W. WATSON, M.A., formerly Fellow of Trinity

College, Cambridge. Svo. 3^. 6d.

A TREATISE on ELECTRICITY and
MAGNETISM. By J. CLERK MAXWELL, M.A.,
F.R.S., Professor of Experimental Physics, Cambridge.
2 vols., Svo. l/. lis. 6d.

A TREATISE on ACOUSTICS. By W. F.
DONKIN, M.A., F.R.S., Savilian Professor of Astro-

nomy, Oxford. Crown Svo, 7^. 6d.

Oxford : Printed at the Clarendon Press, and published by
Macmillan & Co., London, Publishers to the University,

NEW VIEWS IN ASTRONOMY.
Illustrated by Working-Models and by Diagrams, and

Demonstrated by Inductive Philosophy.

MR. JOHN HARRIS having engaged a large and

suitable room at the Town Hall (Station Road), Kilburn,

for the purpose, hopes to have the working-models, &c.,

in readiness by Monday, the 24th of March, for those

interested in Astronomical Science to inspect them. The
models will be at Kilburn Town Hall for (at least) a fort-

night. Cards of invitation, with particulars, will be pro-

curable from the Secretaries of the principal Scientific

Societies, and of the Clubs.

The preparation of these models has necessitated the expenditure of

much time and labour, and, as their purpose is solely to facilitate the cor-

rection of certain fallacies and erroneous theories in the present teaching of ,

astronomical science, Mr. Harris hopes that all those interested in that im-

pcrtant department of knowledge will avail themselves of the opportunity

thus afforded to inspect them.

THE FIRST OF THE TWO LECTURES
(At KILBURN TOWN HALL) on

"THE CIRCLE AND STRAIGHT LINE,"

By JOHN H.^RRIS, is now ready ; containing:—

Introductory Remarks on the Nature of Geometry.
The Genesis of the Circle.

The Fallacy in Legendre's supposed Demonstration of the Circle's Ratio,

Price, in cloth, &s.

Also,

"GEOMETRICAL DEMONSTRATION OF
THE CIRCLE'S RATIO."

Price, in wrapper, or. 6a?.

WERTHEIMER, LEA, & CO., Circus Place, Finsburj-.

Just published, free by post for One Stamp.

The NATURAL HISTORY and SCIEN-
TIFIC BOOK CIRCULAR, No. 35, containing important Works

on ASTRONOMY, CHEMISTRY, MAGNETISM,
MATHEMATICS, METEOROLOGY, OPTICS,
PHYSICAL SCIENCE.

W. WESLEY, 28, Essex Street, Strand, London.

Just published, price \s. post free.

IS NATURE CRUEL?
By Rev. H. H. HIGGINS. M.A.

Liverpool : GILBERT G. WALMSLEY, 50, Lord Street

BRYCE-WRIGHT'S LATEST ARRIVALS.
GEMS.—Two very large Diamonds from the Cape, 35 and 32

carats weight respectively.

MINERALS.—Magnificent Atacamites from Australia; Rit-

tingerite, Xanthocone, Native Amalgam, Large Topazes

from Siberia.

METEORITES.—Very fine series of Aerosiderites.

STONE IMPLEMENTS.—Very fine collection from the

Valley of the Mississippi. Very rare Pottery from the same

locality ; also specimens of Moquis Pottery.

Catalogue oti application. Price Qn& Shilling.

BRYCE-WRIGHT,
90, GREAT RUSSELL STREET, BLOOMSBURY,

LONDON, W.C
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DIARY OF SOCIETIES.
London

THURSDAY, March 20.

Royal Society, at 8.30.—Note en the Arc produced by a Siemen's
Machine ; Further Note on the Substances which produce the Chromo-
spheric Lines ; Note on Young's List of Chromospheric Lines ; Note on
some Phenomena attending the Reversal of Lines : J. Nornian Lockyer.

Royal Institution, at 3.— Sound : Prof. Tyndall.
London Lvstitution, at 7.—Living Pianoforte Composers: E. Dann-

reuther.
LiNNEAN Society, at 8.—On the Rev. T. Blackburn's Collection of New
Aculeate Hymenoptera from the Sandwich Islands : Fred. Smith.—On
the Asexual Reproduction of Ferns: Thos. Sim.—On Recent Collections

of Birds from South Eastern New Guinea : R. Bowdler Sharpe.
Chemical Society, at 8.—On Per-Plumbic Ethide : E. Frankland and A.
Lawrance.—On the Decomposition of Water by Certain Metalloids : C. F.
Cross and A. Higgin.—On the Volumetric Determination of Chromium :

W. J. Sole.—The Production of the Higher Oxides of Iron, Chromiurn.
Manganese, and Bismuth : W. Foster.

FRIDAY, March 21.

Royal College of Surgeons, at 4,—Comparative Anatomy of Man Prof.
Flower.

Royal Institution, at 9.—Detonating Agents: Prof. Abel.

SA TURDAY, March 22.

Physical Society, at 3.

Royal Institl-tion, at 3.—Etching : Seymour Haden.

SUNDAY, March 23.

Sunday Lecture Society, at 4.—Richelieu : W. H. Pollock.

iJfOiVZJ^K, M.\RCH 24. V f| r' IRoyal College of Surgeons, at 4.—Comparative Anatomy of Man : Prof.

'

Flower.
!

London Institution, at 5.—The Life of the Plant : Prof. I'entley.

Society of Arts, at 8.—Dwelling Houses: Dr. Corfield. 1

Medical Society, at 8.30.

TUESDAY, March 23.
Horticultural Society, at i.—Scientific Committee.
Anthropological Institute, at 8.—Some Particulars respecting the
Native Races of Arctic Siberia. Accompanied by an Exhibition of Ethno-
logical Objects Collected in that Region : Henry Seebohn, F.Z.S.—Some'
Rock Carvings found near Sydney, New South Wales : Sir Chas. Nichol-
son, Bart.

Royal Institution, at 3.—Animal Development : Prof. Schafer. '

WEDNESDAY, March a6.

Geological Society, at 8.—On the Geqlcgical Agetf the Rocks forming
the Southern Highlands of Ireland, generally known as " The Dingle
Beds" and " Glen-garriflf Gnts and Shales: Prof. E. HuU, F.R.S.—
Results of a Systematic Survey (in 1878) of the Directions and Limits of
Dispersion, Mode of Occurrence, and Relation to Drift-deposits of the
Erratic Blocks or Boulders of the West of England and East of Wales,
including a Revision of many Years' previous Observations : D. Mackin-
tosh.—On the Southerly Extension of the Hessle Boulder-clay in Lincoln-
shire : A. J. Jukes-Brown.—On the Glaciaticn of the Shetland Isles:

John Home and B. N. Peach.
Royal Society of Literature, at 8.—On the Dramatic Literature of'

Italy: Dr. Davey.
Society of Arts', at 8.—Treatment of Iron to prevent Corrosion : Prof.

BarfT.

Metropolitan Scientific Association, at 7.

THURSDAY, Makch 27.
Royal Society, at 8.30.—On the Organisation of the Fossil Plants of the
Coal-measures, Part X. : Prof. W. C. Williamson.—Observations on the
Physiology and Histology of Convoluia Schultzii: P. Geddes.

Royal Institution, at 3.— Sound: Prof. TyndalL
Society of Arts, at 8.—Dode's I*rocess of Inoxidatine Ircn : L. M.

Stoffel.

London Institution, at 7.—The Harmonium: Ebeneier Prom.

FRIDAY, M.aRch 28.
Royal Institution, at 9.—Etching : Seymour Haden.
QuEKETT Microscopical Club, at 8.—On the "Dual-Lichen" Hypo-

thesis: Dr. M. C. Cooke, M.A.—On a Successful Method of Examining
the Anatomy oi Actinia mesembryanthenmm: F. A. Bedwell, M^A.

Society of Arts, at 8.—Ship Canal through Raraiseran Island : S. McBean.

., SATURDAY, VLkkz^\^.
Geologists' Association-.—Visit to the British Museimi at 2.30.
Physical Society, at 3 —Oil SelecUve Reffection ; Capt. AbneV.HjE..
F.R.S.—On the Fracture of Colloids: Dr. F. Guthrie, F.R.S."- - ""^

SUBSCRIPTIONS TO NATURE
Yearly 28J.
Half-yearly 14J. td.
Quarterly js. 6d.

To the Colonies, United States, 4te Continent, and
all places within the Postal Union :

—

Yearly 30J. 6</.

Half-yearly 15J. 6^.
Quarterly 8j.

Office : 29, Bedford Street, Strand.

. R. & J. Beck,
'"

"31, CORNHILL, LONDON, E.G.,

AND
Q2I, CHESTNUT ST.,

PHILADELPH IA, U.S.A.
STEAM FACTORY-

LISTER NA/ORKS,
HOLLONA^AY, N.

STANDARD

POCKET ANEROID
BAROMETERS,

For Measurement
OF

HEIGHTS,

AS MANUFACTURED
FOR THE

AI.PINE CI.I7BS

of

ENGLAND,
FRANCE,^

and

GERMANY.

Ill SILVER AUD GERMAH

SILYEL

[PRICE FROM £5 5s. od. to £8 8s. od.

FREE BY POST.

Catalogues upon Application.

NO\/V READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4*. id. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS

:

ILLUSTRATED, CLASSIFIED DESCRIPTIVE.
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts.

Most Complete dnd Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time o£ Benjamin Franklin, proTCS

conclusively that a Conductor made of Copper of adequate size is the b«st

of all appliances for the protection o£ every description of building £iom the
destructive effects of lightning.

NEWALIi & CO.'S

PATENT COPPER LIGHTNING CONDUCTOR,
_As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Qieai>est
Conductor ever offered to the pubUc.

It is simple in its application, no insulators being required, and it costs

only one shilling per foot for the standard size, which is safe in any storm.

B. S. NEW^AZiIi * CO.; 130, STRAND, W.C.
36, WATERLOO ROAD, LIVERPOOL.
68, ANDERSTON QUAY, GLASGOW.

MANTTTACTORY—GATESHEAI>-ON.TYNB.
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84 pp., with 136 Plates, demy 8vo, cloth, 30J.

PHOTOGRAPHED SPECTRA. One
Hundred and Thirty-six Photographs of Metallic, Gaseous, and other

Spectra printed by the Permanent Autotj^je Process, with Introduction,

Description of Plates, and Index, and with an extra Plate of the Solar
Spectrum (showing bright lines), compared with the Air Spectrum. By
J. RAND CAPRON, F.R.A.S.

"
. . . . Mr. Capron has earned the thanks of spectroscopists for the

large amount of useful work which he has performed for them in the way
of preliminary investigation. No exact scale or measurement accompany
the photographs, and they will be chiefly useful in indicating by comparison
with each other the lines which belong to particular metals, and the con-
ditions under which particular lines are produced But although no
exact measurements are given, and although the photographs vary very
"perceptibly in length, nearly all show lines which can be used as reference
lines, by measurement from which the wave-lengths of the metal lines can
be determined The advantages of the photographic method are
noticed by the author as follows :

—
' Absolute truth is everything in spectro-

scopic work, and the very best draughtsman working with the most perfect
micrometer cannot, even at the expense of a vast amount of labour, equal
in accuracy a good photograph of a set of spectral lines.' .... The pho-
tographs obtained from the electric light are particularly interesting. This
is, as far as we know, the first extensive series of measurements of spectra
obtained by the ignition of substances in the electric arc."

—

Philosophical
lHagazine.

London : E. & F. N. SPON, 46, Charing Cross.

CHEAPER EDITION, REVISED AND ENLARGED.
This day is published, price 7^. 6d.

PROFESSOR JOHNSTON'S

CHEMISTRY OF COMMON LIFE.
NEW EDITION.

Revised and brought down to the Present Time.

By ARTHUR HERBERT CHURCH, M.A. OxoN.,
Author of " Food, its Sources, Constituents, and Uses," &c., &c.

Illustrated with Maps and numerous Engravings on Wood.

One Volume, crown 8vo, pp. 618.

Summary of Contents.

The Air we Breathe—^The Water we Drink—The Soil we Cultivate—The
Plant we Rear—The Bread we Eat—The Beef we Cook—the Beverages we
Infuse—The Sweets we Extract—^The Liquors we Ferment—The Narcotics
we Indulge in—The Poisons we Select—The Odours we Enjoy—The Smells
we Dislike—The Colours we Admire—What we Breathe and Breathe for—
What, How, and Why we Digest—The Body we Cherish—^The Circulation
of Matter.

WILLIAM BLACKWOOD & SONS, Edinburgh and London.

Price 7^. 6d.

DESCRIPTION OF THE CHEMICAL
LABORATORIES AT THE OWENS COLLEGE. By Prof. H.
E. ROSCOE, F.R.S. From the Plans of Alfred Waterhouse,
A.R.A.

J. E. CORNISH, 33, Piccadilly, Manchester.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations.

Conducted by J. W. Douglas, R. McLachlan, F.R.S., E. C. Rye, F.Z.S.
and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and note
on all subjects connected with Entomology and especially on the Insects of
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of

the entire set to date, at the increased price of 10;. each ; the succeeding
vols, may be had separately or together, at js. each.

London: JOHN VAN VOORST, i. Paternoster Row.
N.B.—Com.munications, &c., should be sent to the Editors at the aboT«

address.

THE JOURNAL OF BOTANY,
BRITISH AND FOREIGN.

Edited by Hknky Trimen, M.B., F.L.S., British Museum ; assisted by
S. le M. MocRE, F.L.S., Royal Herbarium, Kew.

On and after January i, 1878, the JOURNAL OF BOTANY will be
printed and published by T. P. Newman, 32, BotolphLane, E.C , to whom
Subscriptions for 1878 should be sent. The volume for 1877 (price i6j. 6d.,
bound in cloth), covers for the volume (price is.), and back Numbers, can
also be obtained of Mr. Newman. The Aimual Subscription, payable in
advance, is i2f., post free in the United Kingdom, Post-Office Orders
payable at EASTCHEAP.

On the jst of every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edited by John T. Carrington,
With the Assistance of

Frederick Bond, F.Z.S. I Frederick Smith, F.L.S.
Edward A. Fitch. I J. Tenner Wbir, F.L.S.
John A. Power, M.D. | F. Buchanan White, M.D.

The Entomologist was founded for the purpose of diffusing information
with regard to the science generally, and especially respectmg InsecU in-
jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
for Figuring Varieties. Monthly Lists of DupUcates and DesideraU are
published.

Interesting articles on all branches of the science are promised by leading
entomologists. Especial attention is given to the printing of the Woodcut
Illustrations, which are numerous. There are occasionally Coloured
Plates.

SIMPKIN, MARSHALL, and CO.. Stationers' HaU Court.

JOURNAL OF PHYSIOLOGY.
THE

CLASSIFIED LIST OF TITLES OF BOOKS AND
PAPERS

,

On subjects of Physiological Interest published during
the year 1878, has been issued to all subscribers.

Any subscriber not having received his copy is

requested to communicate with Messrs. Macmillan.
Afew extra Copies are Now on Sale, Price 4J.

MACMILLAN & CO., London.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION. PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.C.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

FLETCHER'S
PERFECTED GAS FURNACE.

The simplest and cheapest of all, both

in first cost and in use. Will work with

any gas supply
from lo to IOC

feet per hour,

and will fuse

with ease sub- MR
stances infusi-

ble in any
knownfurnace.

Prices from ^
13s. 6d.

Fletcher's New Patent Blowpipe & Perfected Mouthpiece.

Complete

Illustrated

List on

Application.

THOS. FLETCHER, Museum Street, Warrington.
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JAMES WOOLLEY, SONS, & CO.,

(^, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adaptedfor private study.

Price Lists on Application.

g^ O. TISLEY & Co.
OPTICIANS, ''

X72, BROMPTON ROAD, S.W.
{Close to South Kensington Museum).

THE PHONEIDOSCOPE
An lastrumeut for Obsemng the Colour-Figures of Liquid Fdms tmder the

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, DescriptiTC
Pamphlet, &c., in Cardboard Box, lox. td.

MANUFACTURED AND SOLD WHOLESALK AND RETAII. BY
S. C. TISLEY & CO., 172, BROMPTON ROAD. LONDON, S.W.
TELEPHONIC ELECTRICITY. AU Materials suppUed for exper'-

mental purposes.

Price Lists of Electrical and Actmstic Apparatus, "aiith Dra-wings and
Description 0/ the Harmonos^raph, Post Free, 2d.

MICROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth,

Fish Scales, Anatomical Preparations from the Himian Subject and Lower
Animals, Palates of MoUusca, Sections of Shells and Pearls, Polyzoa, whole
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echlnoder-
mata. Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara-
tions, Diatomacese, Salts, Crystals, Sections of Rocks, Fossils, Minerals,
&c
Ochreous Iron in Moss-lSce Forms in Calcite, is. 6d. post-free.
Stellar Mica, or Canadian Phlogopite, is. 3d. post-free.

Catalogues firee.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONDON, W.C.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE J4S- PORTABLE TIN CASE FOR DliTO, 2s. 6d.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5, ST. BRIDE ST. {late 2, Foster Lane), LONDON.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion givenas to GENUINENESS, PURITY,
and VALUE.— Bbyck Wright, §0, Great Russell Street, London.

HOLLOWAYlS PILLS
THIS

MEDICINE

Is a Certain Cure for all Disorders of the LIVEE, STOMACH
AND BOWELS. A Great PUEIFIES of the BLOOD; a

Powerful Invigorator of the System, in cases of WEAEITESS
AND DEHTT.TTY, and I3 ue^uaMed in Female Complaiata,

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Established iZc-j.

Net Premiums and Interest - ... .- ;C396.8i8
Accumulated Funds ... ... ... ... ... ;£3,o83,a8i
Also a Subscribed Capital o£ more than ... ... ... .~ >^i, 500,000

Reports, JVospectuses, and Forms may be had at the Office, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer^

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out

Electrical Apparatus of all descriptions for Lecture Purposes
Loaned out.

FOR CLASS DEMON-APPARATUS
STRATION and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS,
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20J.

EDISON'S ELECTRIC PEN £8 8s.
ELECTRIC and MAGNETIC APPA-

RATUS of all Descriptions.

New Illustrated Catalogue of60pagespost free 6 stamps.

Orders over £2 carriage paid to any part of the United Kingdom.

EUDOLPH KOBNIG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.
PARIS, 26, RUE DE POHTOISE.

PRICE LISTS FREE.

W. L A D D & C O.,

Scientific Instrument Manufacturers
(By Appointment to the Royal Institution of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for makicg Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This in.stniment is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

HORNE'S POMPBIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.

By Special Appointneat t* His M^^'esty tbe King of Italy.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wire Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the
Company's Patents.

Application for Price Lists or further information to be made to the Manager.

W^ith Maps, Coloured Plates, and Woodcuts, 8vo, 2\s.

NOTES BY A NATURALIST ON THE "CHALLENGER." Being an Account of
Various Observations made during the voyage of H.M.S. "Challenger" Round the World in 1872-76. By H. N.
MOSELEY, F.R.S., Member of the Scientific Staff of the " Challenger." \yust ready.

MAROCCO AND THE GREAT ATLAS, JOURNAL OF A TOUR IN. By Sir j.
D. HOOKER, K.C.S.I., C.B., F.R.S., and JOHN BALL, F.R.S., with Appendices, including a Sketch of the Geology
of Marocco, by G. Maw, F.L.S., F.G.S. With Map and Illustrations. 8vo, cloth extra. 2\s.

" Not only a pleasant record of a most agreeable expedition in regions where travelling is not easy for Europeans, but a contribu-
tion to science for which naturalists will be thankful. "

—

Daily News.

With One Hundred Illustrations.

WATERTON'S WANDERINGS IN SOUTH AMERICA. New Edition, Edited, with
Biographical Introduction and Explanatory Index, by the Rev. J. G. WOOD. Medium 8vo, cloth elegant. 2\s.

" The handsome illustrated edition just published may be said to render for the first time due honour to a work of high value any
enduring interest The work has the interest of a romance."

—

Daily News.
"One of the most delightful books ever written No better editor could be found for such a work than Mr. Wood,

The biography is exceedingly interesting ; and the editing of the book is excellent. A special word of praise is due to the
illustrations. "

—

Saturday Review.

MACMILLAN AND CO., LONDON.

Just published, 4to, price '}s. 6d., illustrated.

JOHANNES MULLER ON CERTAIN VARIATIONS IN THE VOCAL
ORGANS OF THE PASSERES THAT HAVE HITHERTO ESCAPED NOTICE. The Translation by F. Jeffrey
Bell. Edited, with an Appandix, by A, A. Garrod, F.R,S.

Oxford : Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, PubUshers to the

University.

THE ZULU WAR.
MY COMMAND IN SOUTH AFRICA,

1874-78.
COMPRISING EXPERIENCES OF TRAVEL IN THE COLONIES OF SOUTH AFRICA AND IN THE

INDEPENDENT STATES.

By General Sir ARTHUR THURLOW CUNYNGHAME, G.C.B.,
f , then Lieutenant-Governor and Commander of the Forces in South Africa.

(Second Thousand). With 3 Maps, 8vo, 12s. 6d.

The Times of Feb. 19 says:—"The book is full of incidents which vividly illustrate the condition of the colonies and the

character and habits of the natives. . . . Though its narrative concludes before our actual rupture with the Zulus it contains valuable

illustrations of Cape warfare, and at the present moment it cannot fail to command widespread attention,"

MACMILLAN AND CO., LONDON.

FRYS
COCOA

" If properly prepared, there is no nicer

GOLD MEDAL,
PARIS EXHIBITION.

In Packets and Tins. Pure
Cocoa only, with the super-

fluous oil extracted.

EXTRACT
J. S. FRY & SONS, Bristol and London.

or more wholesome preparation of
cocoa."

—

Food, Water, and Air,
edited by Dr. Hassall.

JOHN NORMAN,
MANUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS,
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.G.

Liists post free on application.

Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—Thursday, March 20, 1879.
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THE NEW BINOCULAR TELESCOPES.
These instruments are the most powerful Binociilars that can be made to be suffi-

ciently portable enough for the tourist's use ; their magnifying power is so great that they

require a steady hand to use them, and the objects must be folly illuminated, otherwise

they will not give as much satisfaction as the " Panergetic," or other high-class Binoculars;

they should be regarded as Telescopes, more than as prospect glasses ; and where there

is a sufficient amount of light, and the circumstances are favourable to their use, objects

may easily be viade out by them which li'oitld be invisible with any ordinary Binocular.

BixocfLAR Telescope, with rack motion in centre to adjust it to the width of the eyes,

with object-glasses \\ inches diameter, in solid sling leather case ... ;^9 lo o

BiNOCUiAR Telescope, the same, but with object-glasses if inches diameter, in solid

sling leather case ... ... ... ... ... ... ... ... £,ix o o

Binocular Telescope, with object-glasses i| inches diameter ... ... ^^13 o o

BiNocuL.\R Telescope, as above, with object-glasses \\ inches diameter, in solid sling

leather case ... ... ... ... ... ... £\(i o o

THE NE^NTBIlSrOCULAB TELESCOPES
IN ALUMINIUM.

BiNOCtLAR Telescope, with rack motion in centre to adjust it to the width of the eyes,

and central focussing screw motion with object-glasses ij inches diameter in solid

aluminium in sling leather case ... ... ... ... ... ... ^15 o o

Binocular Telescope, as above, object-glasses If inches diameter ... ;^i8 10 o

Binocular Telescope, as above, object-glasses If inches diameter ... £21 10 o

Binocular Telescope, as above, object-glasses i| inches diameter ... ^30 o o

Opera Glasses in chaice enamel, inlaid with gold or silver and jewels for presentation.
Special Eye-Glasses worked for Opera and Field Glasses for peculiar sights.

Spectacles and Eye Glasses carefully adapted to suit all peculiarities of vision.

Cylindrical Lenses for the relief of Astigmatism.

Catalogues of Telescopes, Microscopes, Spectroscopes, Meteorological and other Instruments on application.

~~JOHN BROWN ING,
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY,

THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c.

6 3, STRAND, W.C, LONDON.
FACTORY—SOUTHAMPTON STREET and EXETER STREET, LONDON.

PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS.
Microscopes, Spectroscopes, Opera Glasses, 6t*c., Sr^c.
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MICROSCOPIC OBJECTS
Of superlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prite Medal awarded for Excellence, Variety, ^c.

EDMUND WHEELER, 48N, Tollington Road, Holloway, London, N.

ROYAL INSTITUTION OF GREAT
BRITAIN,

ALBEMARLE STREET, W.
The next ACTONIAN PRIZE will be awarded in the year 1879 to an

Essay illustrative of the Wisdom and Beneficence of the Almighty ; the
subject being, "The Structure and Functions of the Retina in all Classes of
Animals, viewed in Relation with the Theory of Evolution." The Prize is

One Hundred Guineas, and will be awarded or withheld as the Managers in
their judgment shall think proper
Competitors for the Prize are requested to send their Essays (with or with-

out their names being affixed) to the Royal Institution, addressed to the
Secretary, on or before the First of October, 1879. The adjudication will
be made by the Managers in 1879.

WARREN DE LA RUE, Sec. R.I.

ZOOLOGICAL SOCIETY'S
PUBLICATIONS.

Now ready.

"Proceedings of the Scientific Meetings of the Society for 1878." Par'
IV., concluding the volume, containing the Papers read at the Scientific
Meetings in November and December, 1878. With 16 Plates, mostly
coloured, 12J. ; with Plates, uncoloured, 3J.

May be had at the Society's Office (11, Hanover Square, W.), at
Messrs. Longmans', the Society's Pubhshers (Paternoster Row, E.C.),
or through any Bookseller.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
March 30.—William Clarke, Esq., B.A. (Cantab.), on "Joseph
Mazzini."—Members* Annual Subscription, {,1. Payment at the Door

—

One Penny, Sixpence, and (reserved seats) One Shilling.

FOR SALE. — LARGE MONOCULAR
MICROSCOPE ; mechanical stage, polariscope, frog-plate, 2 eye-
pieces ; i-inch, l-inch, and J.inch objectives, and accessories, for ;^i5.

—Box C, Post Office, Homcastle.

WANTED, "A MONOGRAPH of the
FOSSIL POLYZOA of the CRAG." By GEORGE BUCK, F.R.S.,
&c. (London : Printed for the Palaeontographical Society, 1859.) 4to-

Messrs. BELL, 4, York Street, Covent Garden.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (Ai^tronomical Obser\'atory, Botanic Garden, Bussey Institution,
Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrCbnkr & Co., 57 and 59,
Ludgate Hill, London.

JUSTIN WINSOR, Librarian.

"HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after
this date all Thermometers verified at the Kew Observatory will be marked,
free of expense, with their monogram, '' K.O.," interlaced, and a register
number, in addition to the maker's number.
The Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Observatory, December 13, 1878.

Scale of Charges for Verification, &c., pest free on application.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separatk Bedrooms. Systematic Teaching
in SciENCB, Foreign Languages, and University Courses.

Calendar post free from

The Principal—BENJAMIN RALPH. LL.B. Dub.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M. B.,

Botany, Physiology, Chemistry. All the work practical.

TUITION for the UNIVERSITIES, CIVIL
Service, and Army.—Pupils prepared for the above by a Tutor in South
Kensington. Address

—

Tutor, Lamley's Library, Thurloe Place,

^uth Kensington.

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON. MICROSCOPIST'S and NATURALIST'S

STUDIO, 17, ANN STREET, BIRMINGHAM.
T. B. has last week posted to his subscribers fresh-water Sponge (Spongilii

fluviaiilis), with sketch from life. He has also distributed Embryo 'I'rout,

Salmon, and Mussels, Young Tadpoles, CrLstatella and Plumatella just
emerging from the Statoblasts, btephanoceros, Floscularia, Melicerta,
Gicistes, &c.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addresse('

Envelope.
A friend has offered T. B. a constant .supply of mounted and unmounts

specimens of all kinds of Parasites of Man and Animals (Entozoa am'
Ectozoa), also sections of all Mammalian organs.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number of Pupils.

LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C

A. ANTHONY NESBIT, F.C.S.,

WATER ANALYST,
Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part of
the Kingdom.

HOW to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH andPRINT aCARTE, seeILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to
TRANSFER LANTERN SLIDES.

J. LANCASTER & SON, Bull Street, Birmingham.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., &c., in three sizes.

No. I, to bum 3 hours, ;^2 as. ; No. 2, to burn 6 hours, {,^ 3s. ; largest

size, £5 5s. Set of 20 Quart Bunsen's Cells, £4 4^. Model Electri

Lamp and 10 Cells, £2 12s. 6d.

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of every form»
from IS. 6d. New cheap Electric Lamps and Batteries. Induction
Coils and Frictional Machines are specialties. Electrical Bells, Fire
and Thief Alarms, and Automatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science Teachers.
Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON, Manufacturing Elec-
tricians, 4, Little Britain, E.C.

GEOLOGY In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9*., he says

:

—" As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, s«ch as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
Callege, London." These Collections are supplied on the following
terms, in plain Mahogany Cabinets :^

^

100 Specimens, in Cabinet, with 3 Trays m. ... m. £2 a o
zoo Specimens, in Cabinet, with 5 Trays ... ~. ... 5 5 o
300 Specimens, in Cabinet, with 9 Drawers ... ... 10 10 a

400 Specimens, in Cabinet, with 13 Drawers .» ... ai o o
More extensive Collections at 50 to 5,000 Guineas each.

SHEPPEY FOSSILS.
W. H. SHRUBSOLE, Sheerness-on-Ska, respectfully intimates that

the appeal recently made by him has been so heartily responded to, that he
cannot receive any more orders for " extra selected " specimens at present.

Orders for loi. Collections of 100 " good " specimens can be executed
without delay.
"NOTES ON THE GEOLOGY OF SHEPPEY" post free on appli-

cation.

MINERALOGY AND GEOLOGY.
A New List of Collections of Fossils, Minerals, and Rocks now ready,

including Special Collections to illustrate the various Text-books, in

Cabinets. List of Sections cf Rocks for the Microscope. Blowpipe Appa-
ratus and Materials of all kinds in Cases cr separately. New Patterns tf

Geological Hammers, with prices. List of New and Second-hand Books of

JAMES R. GREGORY,
MUSEUM OF GEOLOGY,

88, CHARLOTTE STREET, FITZROY SQUARE.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Cucles, 3*. 6d. per ounce ; Squares,

as. gd. ; post free 2a?. extra ; Ground edged Slips, 5/. per gross ;als*

other Mounting Materials and Objects prepared for motinting.— CHAS>.
PETIT, 151, High Street, Stoke Newington, N.
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DIAMONDS IN MATRIX.
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has

IjX sale specimens of the above : also Cut Precious Stones in all Colours.

12. FRITH STREET, SOHO, W.

MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List, in

Pocket Case, 2i. ; 24 ditto (second series), 2J. ; Moh's Scale of Hardness

of Minerals, 9 Specimens with File and streak tablet in a convenient Case,

4f. ; von Kohbell's Scale of Fusibility cf Minerals, 6 Specimens in Pocket

Case, IS. ; Geological Collecting Bag complete, +f. ; Ditto Hammer
Holder and Strap, is. Geological Charts, Bi^oks, Hammers, Chisels,

Lenses Acid Bottles, Glass-capped Boxes, Cement for Mounting and Re-

pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fossils, and

Rocks, sent on approval and for selection to all parts of the warld.

THOMAS J. DOWNING,
38, WHISKIN STREET. LONDON, E.G.

CATALOGUES FREE.

LA SEMAINE FRANCAISE : a Weekly
Newspaper and Review in the French Language. Politics, Literature,

Science, Art, Varieties, Notes. Price 4</. , through booksellers, and at

the railway bookstalls. Office, 37. Southampton Street, Strand, W.C.

LA SEM.AINE FRANCAISE: Journal Frangaise pour
rAngleterre : Politique, Litterature, Sciences, Arts, Variet^s, Nouvelles,

et Notes. Un exemplaire par la poste, \\d., en timbres poste. Abonne-

ment franco par la pjste—un an. \Zs. ; six mois, 9-f. 9^. Piix \d., chei

tons les libraires et aux gares des chemins de fer. On s'abonne aux

bureaux, 37, Southampton Street, Strand, Londres, W.C.

L.A SEMAINE FRANCAISE.—" 'La Semaine Fran-
caise' has been brought out in'London for the benefit of those English

readers who may wish to study contemporary French from all points of

view, instead of confining their reading to one particular Gallic print.

It certainly merits success."

—

GraJ>hic.

LA SEMAINE FRANCAISE.—For all who read and
speak French.

LA SEMAINE FRANCAISE.—For Teachers and
Schools.

LA SEMAINE FRANCAISE.—For General and
Family Reading.

LA SEMAINE FRANCAISE.—" Tel est le titre d'un
journal hebdomadaire, nous pourrions dire d'une revue de tous les jour-

naux frangais accreditee. Ce journal reunit, sous le me.Tie convert, 24

ou 32 pages grand format, et dans ces pages sont public's, en frangais,

les meilleurs articles, poKtiiue;, critiques, et litteraires, qui ont paru

pendant la semaine dans les journaux de Paris. Assurement le numero
que nous avons sous les yeux est un excellent specimen de ce que peut

faire un heureux choix, guide par une intelligence parfaite de ce qui peut

interesser les lecteurs."

—

Nouvelle Chroniqiie de Jersey.

LA SEMAINE FRANCAISE.—"The numbers before
us are full of good things It will be far better for most than any
one of the best papers published in Paris itself. We are much pleased

with the character of it, and believe it will be highly valued in all those

many households where French is cultivated. The printing is very well

done."

—

Queen.
Terms OF Subscription:— s. d.

Three months 5 o
Six „ 9 9
Twelve „ 18 o

P.O.O. payable to T. Spanswick. at King Street, Covent Garden, W.C.~
THE

MONTHLY JOURNAL OF SCIENCE
AND ANNALS OF

BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRIAL ARTS,
MANUFACTURES, AND TECHNOLOGY.

Edited by WILLIAM CROOKES, F.R.S., &c.

On Monday next. No. LXIV., April, 1879.

Price ONE SHILLING and SIXPENCE.
Contents :

—

I. Is Nature Perfect?

II. Thoughts on our Conceptions of Physical Law. By Prof. Francis
E. Nipher.

III. The Old Stannaries of th? West of England. By James Quick.
IV. A New Theory of Terrestrial Magnetism. By Profs. Perry and

Ayrton.
V. The Jablochkoff Candle: its Practical Results in London. By

Charles W. Quin.
VI. The Tornado in Wisconsin in 1878.

VII. The Electric Light for India.

VIII. Painless Death.
orrespondence.—The Sea Serpent.—Spider's Web for Micrometers.—The

Senses of the Lower Animals.—Optical Illusions.

Reviews of Books—Science Notes, &c. , &c.

London: 3, Horse-Shoe Court, Ludgate Hill, E.C.

GARDENING ILLUSTRATED : a new
Weekly Journal for all interested in Gardening in Town or Country.

Price \d. weekly. Profusely Illustrated. Flowers, Fruits, Vegetables,

Town and Suburban Gardening, Villa Gardening, the Cottage Garden,

Window Gardening, Work in the Garden for every week. May be had
of all Newsagents and at the Book-stalls, \d. every Saturday. Post free

for twelve months for 6j bd. Specimen copy, \\d. in stamps. Office,

37, Southampton Street, Covent Garden, London, W.C.
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Coal-measures, Part X. : Prof. W. C. Williamscn.—Observations on the

Physiology and Histology of Convoluta Schultzii: P. Geddes.
Royal Institution, at 3. — Sound: Prof. Tyndall.

Society op Arts, at 8.—Dode's Process of Inoxidating Ircn : L. M.
Stoffel.

London Institution, at 7.—The Harmonium: Ebenezer Prout.
FRIDAY, Makck 28.

Royal Institution, at 9.—Etching: Seymour Haden.
QuEKKTT Microscopical Club, at 8.—On the "Dual-Lichen" Hypo-

thesis: Dr. M. C. Cooke, M.A.—On a Successf 1 Method of Examimng
the Anatomy oi Actinia mesembryanthenium: F. A. Bedwell, M.A.

Society of Arts, at 8.—Ship Canal through Ramiseran Island : S. McBean.
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Marriage and Mortality Table : T. B. Sprague.

TUHSDAY, April 1.

Zoological Society, at 8.30.—To exhibit and make Remarks cna Drawing
of the Dolphin (_Dclphinus delphii): Prof. Flower.—Remarks on the
Bird's Eggs Collected during the C^a/i!<?«^4rr Expedition: Mr. Sclater.

—

A Contribution to the Avi-fauna of the Zooloo AJchipelago : R. Bowdler
Sharpe, F.Z.S.

Royal Institution, at 3.—Animal Development: Prof. Schafer.
Statistical Society, at 7.45.—The Silver Question : Stephen Bourne.
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Africa contained in Janson's Atlas, published in Pans in 1612, and exhi-

bited by R. Ward.—The Submarine Telegraph to South Africa : J. Sive-

IVEDNESDAY, April 2.

Ento.viological Society, at 7.

Society of Arts, at 8.—Some Causes of the Recent Depression in Trade :

B. Francis Cobb. •
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Royal Society, at 8.30.—On the Thermal Conducti-»-ity of Water: J. T.
Bottomley.—The Preparation in a State of Purity of the Group of Metals
known as the Platinum Series, and Notes upon Iridio-Platinimi : Geo.
Matthey.—On the Reversal cf the Lines of Metallic Vapours, No. VI. :

Profs. Liveing and Dewar.
Royal Institution, at 3.— Sound : Prof. Tyndall.
Chemical Society, at 8.—On the Transformation of Aurin into Trimethyl-
psrarosaniline : R. S. Dale and C. Schorlemmer.—On a Gold Nugget
from South Aiierica: Mr. Attwood.—On the Solution of Aluminium
Hydrate by Ammonia and a Physical Isomeride of Alumina : G. C. F.

Cross.
LiNNEAN Society, at 8.— Notes on Moguilea, &c. : John Miers.

FRIDAY, April 4.

Geologists' Associ..vtion, at 8.

Royal Institution, at 9.—Molecular Physics: Mr. Crcoke;.
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Royal Institution, at 3.—Etching: Seymour Haden.
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THE JOURNAL OF BOTANY,
BRITISH AND FOREIGN.

Edited by Henry Trimkn, M.B., F.L.S., British Museum ; assisted by
S. le M. MocRE, F.L.S., Royal Herbarium, Kew.

On and after January i, 1878, the JOURNAL OF BOTANY will bt
printed and published by T. P. Newman, 32, Botolph Lane, E.C , to whom
Subscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6d.,
bound in cloth), covers for the volume (price is.), and back Numbers, can
also be obtained of Mr. Newman. The Annual Subscription, payable in

advance, is 12s., post free in the United Kingdom. Post-Office Orders
payable at EASTCHEAP.

JOURNAL OF PHYSIOLOGY.
THE

CLASSIFIED LIST OF TITLES OF BOOKS AND
PAPERS;

On subjects of Physiological Interest published during
the year 1878, has been issued to all subscribers.

Any subscriber not having received his copy is

requested to communicate with Messrs. Macmillan.

Afew extra Copies are Now on Sale, Price 4J.

MACMILLAN & CO.. London.

HOLLOWAYS OINTMENT
A CERTAIN

REMEDY
For BAD BREASTS, OLD WOUNDS, and SORES. If

effectually rubbed on the Neck and Chest, it cures SOBE

THEOATS, BEONCHITIS, COUGHS and COLDS; and for

GOUT, BHEUMATISH, and all Skin Diseases it is onequalled.

DIAMONDS AND OTHER PRECIOUS
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THE DICTIONARY OF MUSIC AND MUSICIANS,
By Eminent "Writers, British and Foreign.

Edited by GEORGE GROVE, D.C.L.
VOL. I. A TO IMPROMPTU.

768 pages, 8vo (double column), cloth, Illustrations in Music Type and Woodcut. Price i\s.

AjHong the principal articles are the folloiving

:

—
Abbreviations . . .

Academic de Musique
Accademia
Accent . . .

Accents . .

Accidentals

Accompaniment
Adam, Adolphe Charles

Additional Accompani-
ments

iEolian Harp....
Agostini

Agremens
Agujari

Albert, Heinrich . . .

Alboni

Aldrich

Alphabet, the Musical
Amati Family'. . . .

Amljrosian Chant . .

Analysis

Ancient Concerts . .

Andre
Anthem
Apollonicoa ....
Appogiatura ....
Ame, Dr
Arnold, Dr
Arpeggio

Arrangement . . .

Artaria

Art of Fugue....
Ascending Scale . . .

Attwoad
Auber
Bach Family ....
Bachelor of Music . .

Bagpipe
Baillot

Balfe

Ballad

Ballet

Banti

Bar
Barnard, Rev. John .

Bamett, John . . .

Barrel Organ ....
Baryton

Bass P. .

Bass Clarinet, and Bas-
set H&m ....

Bassoon

Beats

Beethoven
Beggar's Opera . . .

Bellini

Bellows

Bells

Benedict ....
Bennett, Sterndale .

Berg, Adam . .

Beriot, C. A. De .

Berlioz

Berton

Birmingham Festival

.

Bishop

Bizet

Blaze, Castil . . . .

Blow
Boccherini . . .

Franklin Taylor.

John Hullah.

Miss PhilUmore.

E. Prout.

Rev. T. Hel.TiDre.

Franklin Taylor.

E. J. Hopkins.

Francis Hueffer.

E. Prout.

A. J. Hipkins.

E. H. Pember, Q.C.
Franklin Taylor.

Julian Marshall
Dr. Franz Gehring.

Julian Marshall.

Dr. Rimbault.

Franklin Taylor.

Paul David.

Rev. T. Helmjre.

Editor.

Charles Mackeson.

C. F. Pohl.

Dr. E. G. M:nk.
Wm. H. Husk.
Franklin Taybr.
Wm. H. Husk.
Dr. Rimbauh.
Paul Da\-id.

C. Hubert H. Parry.

C. F. Pohl.

Editor.

W. Pole.

Wm. H. Husk.
Francis Hueffer.

A. MaczewskL
C. A. Fyffe.

Dr. W. H. St'.ne.

Paul David.

Dr. Rimbault.

W. H. Cummings.
H.Sutherland Edwards.
Julian Marshall.

Franklin Taylor.

Wm. H. Husk.
Dr. Rimbau't.

E. J. Hopkins.

Paul David.

John Hullah.

Dr. W. H. Stone.

Dr. W. H. Stone.

C. Hubert H. Parry.

Editor.

Wm. H. Husk.
H. Sutherland Edwards.

E. J. Hopkins.

C. A. W. Troyte, and
H. H. Statham.
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Pocket Case, 2J. ; 24 ditto (second scries), ax. ; Mob's Scale of Hardness
of Minerals, 9 Specimens with File and streak tablet in a convenient Case,
4r. : von Kohbell's Scale of FusibiLty of Minerals, 6 Specimens in Pcxket
Case, 2J. ; Geological Collecting Bag complete, 45. ; Ditto Hammer
Holder and Strap, ar. Geological Charts, Books, Hammers, Chisels,
Leases, Add Bottles, Glass-capped Boxes, Cement for Mounting and Re-
pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fossils, and
Rocks, sent on approval and for selection to all parts of the world.

THOMAS J. DOWNING,
38: WHISKIN STREET, LONDON, E.a

CAT-\LOGUES FREE.

MINERALOGY AND GEOLOGY.
COLLECTIONS ILLUSTRATING ABOVE SCIENCES FROM ^I.

ALSO SINGLE SPECIMENS AT VERY REASONABLE PRICES.
POLISHED STALAGMITE AND FLUOR SP.AR.

SCRAPS FOR BLOWPIPES ir. per doz. bjxes.

TABLE OF HARDNESS, sj. &/.

GEOLOGICAL CHISELS AND HAMMERS.
PKIVATE LESSONS AND EVENING CLASSES-

SAMUEL HENSON,
277 {Latewyi), STRAND, LONDON, W.C.

VoL II., Pitt 2, April, 1879, 4 Plates, ys.

JOURNAL OF THE ROYAL MICROSCO-
PICAL SOCIETY.

Containing its Transactions and Proceed ngs. with other infonnatloa relat-
ing tj Invertebrata and Cryptogamia, E-nbryoHgy, Histolo^, Microso>py,
&C. Edited, under the direction o^ the Pubhcauon Committee, by Feank

Crisp, LL.B., B-A-, F.L.S.

TTte President's Address, by H. J. Slack, F G.S.—Observations on Dtu-
tylocalyx pumicens (Stuchburg) with a description of a new Variety, D.
stuchbury, by W. J.jSollas, M.A., F.G.S. (4 Plates).—The Aperture Question,
by J. Mayall, jun-. F.R,A.S.

Cells and their Ai^tal Phenomena.—Oil Immersion Objectives.—Poison
Apparatus and Anal Glands of Ants.—Degenerarion of Visual Organs in
Arachnida.—Ascent and Grculaiim of Sap.—The Tomopteridac.—New
Rotifer, Tetraptertm volitaru.—Development of SpongiUa _flieviatilis.—
Movements of Diatoms ; and many other Notes of recent Biological and
Microscopical Investigations.

Bibliography of English and Foreign B^oks.—Journals and Transactions.
—Proceedings of the Society.

WILLIAMS & NORGATE, London and Edinbaigh.

THE
MONTHLY JOURNAL OF SCIENCE

AND AVNALS OF
BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRI.\L ARTS.

M.\NUFACTURES, AND TECHNOLOGY.

Edited by WILLIAM CROOKES. F.R.S-, &c^

On Monday next. No. LXIV., April. 1879.

Price ONE SHILLING and SIXPENCE.
CbNTESTS :

—
I. Is Nature Perfect?

II. Thoughts on our Conceptions of Physical Law. By Prof. Francis
E. Nipher.

III. The Old Stannaries of th? West of England. By James Quick.
rV. A New Theory of Terrestrial Magnetism. By Profs. Perry and

Ayrton.
V. The Jablochkoff Candle: its Practical Results in London. By

Charles W. Quin.
VI. The Tornado in Wisconsin in 1878.
VII. The Electric Light for India.

VIII. Painless Death-
Correspondence-—The Sea Serpent—Sp'-der's Web for Micrometers.—The

Senses of the Lower Animals-—Optical Illusions.
Reviews of Books—Science Notes, &c. , &c.

London: 3, H«rse-Shoe Court, Ludgate Hill, E-C.

MIND,
A QUARTERLY REVIEW OF PSYCHOLOGYAND PHILOSOPHY.

No. 14, APRIL, 1879, Price jr.

Annual Subscription, izi.. Post Fkeb.

I.—Laura Bridgman. By G- Stanley HalL
II.—Harmony of Colours. By James Sully.

Ill-—The Stanhope Demonstrator. By Rev. Robert Harlev, F.R.S.
IV.—Jshn Stuart MiU (I.). By Prof Bam.
V.—Definition De Jure and De Facto. By Alfred Sidgwick.

VI.—The Personal Aspect of Responsibility. By L. S. Bevington.
Notes and Discussions, Critical Notices, &c.

WILLIAMS & NORGATE, 14, Henrietta Stieet, Covent Garden, London ;

and 20, South Frederick Street, Edinburgh.

THE JOURNAL OF BOTANY,
BRITISH AND FOREIGN.

Edited by Hkhkt Tsimem, M-B., F.L.S., British Museum; assisted by
S. leU. Mocks, F L.S., Royal Herbarium, Kew.

On and after January i, 1878. the JOURNAL OF BOTANY wffl be
printed and published by T. P. Nbwman, 32, Botolph Lane, E.C , to whom
Subscriptions for 187S should be sent The volume for 1877 (price i6j. td.,
bound in cloth), covers for the volume (price is. \ and bacjc Numbers, can
also be obtained of Mr. Newman. Tbr Annual Subscription, payable in
advance, is lar., post free in the United Kingdom. Pogt-Ofiice Orders
payable at EASTCHEAP.
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TO ORNITHOLOGISTS.
New ready, Vol. IV. of the " Catalogues of Birds in the British Museum."

CATALOGUE of the PASSERIFORMES
OR

PERCHING BIRDS
IN THE COLLECTION OF THE BRITISH MUSEUM.

CICHLOMORPH/E, Part I.,

Containing the Families of Campoy hagidje and Muscicapidae.

By R. BOWDLER SHARPE.
I vol., 8vo, with 14 Coloured Plates, cloth, 205.

BERNARD QUARITCH, 15 Piccadilly. London.

DR. SMILES' POPULAR BIOGRAPHIES.
With Portrait by Rajon, and 50 Illustrations, crown 8vo, i2j.

The BAKER of THURSO: Life of Robert
DICK, Geologist and Botanist. By SAMUEL SMILES, LL.D.,
Author o£ " Lives of the Engineers."

"It was my gratification to meet a remarkable man in Thurso, named
Robert Dick, a baker by trade. I am prcud to call him my distmguished
friend. Here is a man who is earning his daily bread by hard work, who is

obliged to read and study by night, and yet who is able to instruct the
Director-General cf the Geographical Society."

—

Sir Roderick Mur-
CHISON.
" Men of Dick's type are rare ; their e.xample is too precious to be lost

:

but they are themselves the last to recognise their own value. Dr. Smiles
has done a good work in rescuing from obscurity a life so lofty in its ex-
ample."

—

Quarterly Review.

II.

^With Portrait by Rajon, and 30 Illustrations, crown 8vo, lof. dd.

Xhe SHOEMAKER of BANFF: Life of
THOMAS EDWARD, Scotch Naturalist. By SAMUEL SMILES,
LL.D., Author cf " Self-Help," &c.

" This homely and simple story is a record of success in unsuccess—of
fame unmingled with any sordid advantage— of work absolutely disinterested
and done ' for nought,' as all the noblest work has been done. It is the
story of a poor shoemaker who is a famous natural philosopher without
ceasing to mske shoes, or attaining in his old age to any seat more easy than
that of his familiar bench."

—

Blackwood's Edifibnrgh Magazine.

JOHN MURRAY, Albemarle Street.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations.

Conducted by J. W.Douglas, R. McLachlan, F.R.S., E. C. Ryk, F.Z.S,
and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and note
on all subjects connected with Entomology and especially on the Insects o£
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com.
mence with the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of

the entire set to date, at the increased price of iqj. each ; the succeeding
vols, may be had separately or together, at 7J. each.

London: JOHN VAN VOORST, i, Paternoster Row,
N.B.—Communications, &c., should be sent to the Editors at the above

address.

THE "HANSA,"
Published since 1864, in Hamburg, is the only independent professional

paper in Germany, dedicated exclusively to Maritime Objects. Essays,
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
lopment of Maritime Affairs in every respect. Every second Sunday one
Number in 4to at least ; frequent supplements and drawings. Subscription

at any time ; preceding numbers of the year furnished subsequently. Price

12*. for twelve months. Advertisements ^d. a line, widely spread by this

paper; considerable abatement for 3, 6, 12 months' insertion. Business
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by
W. V. Frbeden, M.R., Hamburg, Alexander Street, 8.

BRYCE-WRIGHT'S LATEST ARRIVALS.
GEMS.—Two very large Diamonds from the Cape, 35 and 32

carats weight respectively.

MINERALS.—Magnificent Atacamites from Australia ; Rit-

tingerite, Xanthocone, Native Amalgam, Large Topazes
from Siberia,

METEORITES.—Very fine series of Aerosiderites.

STONE IMPLEMENTS.—Very fine collection from the

Valley of the Mississippi. Very rare Pottery from the same
locality ; also specimens of Moquis Pottery.

Catalogue oh application. Price One Shilling.

BRYCE-WRIGHT,
90, GREAT RUSSELL STREET, BLOOMSBURY,

LONDON, W.C

NEW VIEWS IN ASTRONOMY.
By JOHN HARRIS.

Having decided on exhibiting (at the Town Hall,

Kilburn) some carefully prepared Working Models
and Diagrams illustrating certain of the subjects be-
longing to Astronomical Science, Mr. Harris desires to
briefly specify the object and purpose of the Exhibition.

The " New Views " (twelve in number) are not of
the character of sudden notions on the subjects to

which they apply. It is believed that each of them is

quite " new " to the educated public : even to .Astro-

nomers and other men of Science. It is quite certain

that, in each case of the twelve, the subject brought
under consideration is of the highest interest and im-
portance. Collectively they constitute the result of a

searching and very careful examination of the most
important theories of what is at the present time

considered the orthodox doctrine of Physico-As-
tronomical Science : an examination carried on per-

sistently for a number of years. In each case, v/ithout

exception, the argument has been repeatedly subjected

to revision and re-examination, and they are now
brought prominently forward, not only with confidence,

but with assured certainty, on the part of Mr. Harris,

that Fact and the Rules of Inductive Philosophy will,

on the most rigid scientific scrutiny, be found to

justify the "New Views" and condemn the "Old
Theories " in each and every instance.

It may be well here to state distinctly that no one
has any pecuniary interest whatever in the matter.

The object and purpose of this mode of proceeding

is to communicate knowledge—presumably of very

great interest and importance to the public— in a short

time, which otherwise, partly from opposing prejudice,

and partly from the defetisive attitude which professional

men of Sciencefeel bound to assume on such questions,

would probably take a long time to make known,

Mr. Harris purposes to devote as much time as prac-j

ticable to explaining the models and diagrams to visitorsi

at the stated times of exhibition ; and, should it appeaf
desirable, will give explanatory lectures on the severs

subjects successively.

The Models, etc., will be on exhibition from 3 to

o'clock P.M., and from 8 to 9 o'clock p.m., on Mondays^
Wednesdays, and Fridays of each week, commencing on
Monday the 7th April, and probably continuing through-

out April.

The Explanatory Lectures, if given ((which for the pre-

sent is not decided), willprobably be in thefollowing\

order

:

—
Monday April ^ith.-

Wednesday „ 15 /"/;.-

Saturday ,, 1 8tli.-

Monday „ 20//?.-

Wednesday „ '2.2nd.-

Saturday „ 2$th.-

-" Gravitation and Centrifuoralj

Force."
-" The Theory ofCometary Orbits;
- " Aberration of Light."

-"The Law of Gravitation : andtht
Relative Orbital Planes
Planetary Revolution."'

-" Theory of the Double Tide : and

the Pendulum as a Measurer
Terrestrial Gravitation.''

-Velocity-Theory, and Undulator
Theory of Light."

Cards of Admission will be supplied to the Secretaries and

Librarians of tlie principal Scientific Societies, and to the'

Secretaries of Clubs connected with Science, etc.
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DIARY OF SOCIETIES.
London

THURSDAY, April 3.

RoYAi. Society, at 8.30.—On the Thermal Conductivity o£ Water: J. T.

Bottomley.—The Preparation in a State of Purity of the Group of Metals

known as the Platinum Series, and Notes upon Iridio-Platinum : Geo.

Matthey.—On the Reversal cf the Lines of Metallic Vapours, No. VI. :

Profs. Liveing and Dewar.
Royal Institution, at 3.— Sound : Prof. Tyndall.

Chk.mical Society, at 8.—On the Transformation of Aurin into Trimethyl-

pararosaniline : R. S. Dale and C. Schorlemmer.—On a Gold Nugget
from South America: Mr. Attwood.—On the Solution of Aluminium
Hydrate by Ammonia and a Physical Isomeride of Alumina : G. C. F.

Cross.

LiNNEAN Society, at 8.—Notes on Moguilea, &c. : John Miers.
FRIDAY, April 4.

Geologists' Association, at 8.

Royal Institution, at 9.—Molecular Physics: Mr. Crookes.
SATURDAY, April 5.

Royal iNSTiTtrriON, at 3.—Etching : Seymour Haden.
SUNDAY, April 6.

StJND.^Y Lecture Society, at 4.—Lessons of Materialism : Prof. Maudsley.
MONDA Y, April 7.

Royal Institution, at 5.—General Monthly Meeting.
Victoria Institute, at 8.—The Antiquity of Man : T. K. Callard.

TUSSDAY, AvRii. p.
Anthropological Instititte, at 8.—Exhibition of Antiquities from the

United States of Colombia : W. D Bowles.—On the Mummy of a Papuan
from Damley Island: Prof. W. H. Flower, F.RS.—Rag-bushes and

kindred Obser\ances : M. J. Walhcuse, F.R.A.S.—Trellech : F. G.

Hilton Price, F.G.S.
Horticultural Society, at i.—Scientific Committee.
West London Scientific Association, at 8.—The Fore-limbs cf Mam-
mals : A. Hensman.

WEDNESDAY, April 9.

Royal Microscopical Society, at 8.—On the Thermal Death Point of

known Monad Germs in Fluid: Rev. W. H. Dallinger.—An Illuminating

Traverse-Lens : R. B. Tolles.

Geological Society, at 8.—On the Geological Age cf the Rocks forming

the Southern Highlands of Ireland, generally known as " The Dingle

Beds" and " Glengarriff Grits and Shales: Prof. E. Hull, F.R.S.—
On the Silurian District cf Rhymney and Pen-y-lan, Cardiff: W. J.

SoUas, M.A.—On some Three-Toed Footprints from the Triassic Con-
glomerate of South Wales: W. J. Sollas, M.A.—.\ Contribution tj the

History of Mineral Veins : J. Arthur Phillips.

THURSDAY, April 10.

Mathematical Society, at 8.

SUBSCRIPTIONS TO NATURE
Yearly 28j.

Half-yearly 14J, 6d.

Quarterly "js. 6d.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 30J. 6d.

Half-yearly iSs. 6d.

Quarterly Zs.

Office : 29, Bedford Street, Strand.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time of Benjamin Franklin, prores

conclusively that a Conductor made of Copper of adequate size is th« bsst

of all appliances for the protection of every description of building fiom the
destructive effects of lightning.

NEWALL & CCS
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the public

It is simple in its applicauon, no insulators being required, and it costs
only one shilling per foot for the standard sixe, which is safe in any storm.
B. S. NE"WAl.Ii ft CO.- 130, STRAND, W.C.

36, WATERLOO ROAD, LIVERPOOL.
68, ANDERSTON QUAY, GLASGOW.MANUFACTORY—GATESHEAD-ON.TYNB.

THE BEST FARMERS' NEWSPAPER.
THE CHAMBER OFAGRICULTURE JOURNAL

AND FARMERS' CHRONICLE,
Edited by John Algkrkon Clarkb, Secretary to the Central Chamber

of Agriculture,

Devotes special attention to the discussions and proceedings of the Chamber
of Agriculture of Great Britain (which now number upwards of 18,000
members), besides giving original papers on practical farming, and a mass of
intelligence of particular value to the agriculturist.
The London Corn, Seed, Hop, Cattle, and other Markets of Monday ara

specially reported in this Journal, which is despatched the same evening so
as to ensure delivery to country subscribers by the first post on Tuesday
morning. Price yi. , or prepaid, i$s. a year post free.

Published by W. PICKERING 21, Arundel Street, Strand, W.C
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HOW to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH and PRINT aCARTE, see ILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to
TRANSFER LANTERN SLIUES.

J. LANCASTER & SON, Bull Street, Birmingham.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., &c.. in three siies.

No. I, to bum 3 hours, £a ai. ; No. 2, to bum 6 hours, £% y. ; largest
size, £1 ss. Set of 29 Quart Bunsen's Cells, £^ ^s. Model Electric
Lamp and 10 Cells, £2 \2s. dd.
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NOW READY, PART XV., Price 4J. (,d..

THE JOURNAL OF PHILOLOGY.
EDITED BV

WILLIAM ALOIS WRIGHT, MA,
Felbw of Trinity College, Cambridge.

INGRAM BYWATER, M.A.
Fellow of Exeter College, Oxford.

AND
HENRY JACKSON, M.A.,

Fellow of Trinity College, Cambridge.

Contents :

—

How were the Bodies of Criminals at Athens Disposed of after Death
Herman Hager.

Upon Notices of Army Surgeons in Ancient Greek Warfare. H.
Hager.

" Shall " and " Should " in Protasis, and their Greek Equivalents.

W. W. Goodwin.
Lucretius Proemium and Epicurean Theology. John Masson.

Notes on the vEneid. H. Nettleship.

An Interpretation of DM3 \\V- C. Taylor.

A Word of Lucilius. R. Ellis.

On the Dirae. R Ellis.

On some Passage^; in the Medea of Euripides. W. C. Green.

On some Peculiarities in the Use of the Future Participles of Greek
Verbs. F. A Paley.

On Choephoroe 472—3 (481—2 Dind.). F. A. Paley.

On the iVlS. of Sophocles in the Library of Trinity College, Cambridge.
' L. Campbell.

The Antigone of Sophocles. Two Criticisms. Evelyn Abbott.

Note on Odyssey v. 368. Henry Molden.
Note on Xenophon's Hellenics. I. c. vii. § 2. Henry Maiden.

On the word /3ovyatos and the Prefix finu-. J. P. Postgate

Some New Latin Fragments R. Ellis.

Judges and Litigants. Perceval M. Laurence.

On Early Greek Written Literature. Henry Hayman.
Some Further Observations on Ancient Theories of Causation. D. D.

Heath.
William George Clark. H. A. J. Munro.

MACMILLAN & CO.. London.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulatef extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others

interested in the management of landed property throughout Scotiand and

the Northern Counties of England.
The AGRICULTURIST has also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.

The AGRICULTURIST is published every Wednesday afternoon ic

time for the evening mails, and contains Reports of all the principal Brilisb

and Irish Markets of the week, besides telegraphic reports of those held or

the day of publication.

The Veterinary Department is edited by one of the leading Veterinananj

in the country, and is invaluable to the breeder and feeder as a guide to the

rearing of anin- 's, and their treatment when labouring under disease.

Full Repo' e given of the Meetings of the Royal Agricultural Society

o£ England, Royal Agricultural Society of Ireland, the Highland and

Agricultural . etv of Scotland, the Scottish Chamber of Agriculture,

and all the prmcipal Agricultural Associations throughout Great Britain

and Ireland.

For Advertisers addressing thenwelves to Farmers a better medium doe»

not exist.

Price 3ii. By post, j^d. Annual Subscription, payable in advance, i4«.

Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh.

Established 1843.

Price iv. Monthly.

MACMILLAN'S MAGAZINE
FOR APRIL, 1879.

CONTENTS.
—" The Royal Family of Egypt." By Roland L. N. MIchell,—"Haworth's."—By Frances Hodgs )n Burnett, Author of "That Lass

o' Lowrie's." Chapters XXXIII —XXXVII.—" The Southern States of the American Union." By Archer Anderson.
—" Recent Homeric Cnticism.—Mr. Paley's Defence." By Prof.

Mahaffy.
" Chamouni and Rydal." By J. Truman.
"What is to be done with the Slums?" By W. T. McCuUagh

Torrens, M.P.
—"A Doubting Heart." By Miss Keary. Chapters XXII., XXIII.—"Bums's UnpubUshed Common-place Book." By William Jack.

No. II.

g,
—"Reciprocity." No. III. The Best Remedy for the Present Indus-

trial Distress. By A. J. Wilson.

MACMILLAN & CO., LONDON.

Extra fcap. 8vo, 31. 6d.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer on

Chemistry m St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & C()., London.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion givenas to GENUINENESS, PURITY,
and VALUE.— Bryck Wright, 90, Great Russell Street, London.

THE
On the ist of every Month, price Sixpence.

E ENTOMOLOGIST:
RATEn TOTIRNAT. OR BRITISH ENTOMOIAN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edited by John T. Carrington,
With the Assistance of

Frederick Bond, F.Z.S. I Frederick Smith, F.L.S.
Edward A. Fitch.

| J. Jenner Wbir, F.L.S.
John A, Power, M.D. I F. Buchanan White, M.D.

The Entomolo^t was founded for the purpose of diffusing information
with regard to the science generally, and especi.illy respecting Insects in-

jurious to Farm or Garden ; for Recording ihe Capture of Rarities ; and
for Figuring Varieties. Monthly Lists of Duplicates and Desiderata are
published.

Interesting articles on all branches of the science are promised by leading
entomologi!.ts. Especial attention is given to the printing of the Woodcut
Illustrations, which are numerou.°. There are occasionally Colousid
Plates.

SIMPKIN. MARSHALL, and CO , Stationers' Hall Court.

LA SEMAINE FRANCAISE : a Weekly
Newspaper and Review in the French Language. Politics, Llterat'ire,

Science, Art, Varieties, Notes. Price ^<i. , through booksellers, and at

the railway bookstalls Office, 37, Southampton Street, Strand, W. C.

LA SEMAINE FRANCAISE: Journal Frangaise pour
I'Angleterre : Politique. LItterature, Sciences, Ans, Variettfs, Nouvelles,

et Notes Un exemplaire par la poste, ^\ti., en timbres poste. Abonne-
ment franco par la p:)ste—un an, iZs. : six mois. gs. ad. Pilx 4^/., chei
tons les libraires et aux gares des chemins de fer. On s'abonne aux
bureaux, 37, Southampton Street, Strand, Londres, W.C.

LA SEMAINE FRANQAISE.—" 'La Semaine Fran-
gaise' ha? been brought out in Lond >n for the benefit of those English
readers who may wish to study contemporary French from all points of

view, instead of confining their reading to one particular Gallic print.

It certainly merits success."

—

GraJ>hic.

LA SEMAINE FRANCAISE.—For all who read and
speak French.

LA SEMAINE FRANCAISE.—For Teachers and
Schools.

LA SEMAINE FRANCAISE.—For General and
Family Reading.

LA SEMAINE FRANgAISE.— " Tel est le titre d'un
journal hebdomadaire, nous pourrions dire d'une re.ue de tous les jour-

naux franpais accr^dites. Ce journal reunit, sous le meme convert, 24
ou 32 pages grand format, et dans ces pages sont publies, en frangais,

les melUeurs articles, politique^, critiques, et litteraires, qui ont paru
pendant la semaine dans les journaux de Paris. Assurement le numero
que nous avons sous les yeux est un excellent specimen de ce que peut
faire un heureux ch ilx, guide par une Inteligence parfalte de ce qui peut
interesser les lecteurs."

—

Noiivelle Chronique de Jersey.

LA SEMAINE FRANCAISE.-"The numbers before
us are full of good things It will be far better for most than any
one '>f the best papers published in Paris itself. We are much pleased

with the character of It, and believe it will be highly valued in all those

many hnuseh )lds where French is cultivated. The printing is very well

done. "

—

Queen.

P.0.0. payable to T. Spanswick, at King Street, Covent Garden. W.C.
Ter.ms of Subscription:— s. d.

Three months S °
Six „ 9 9
Twelve „ ... 18 o

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to los., in good condition, ready for

printing. Small, medium slie, and large engravings, comprising a great

variety of subjects, suitable for Publishers, Advertisers, and Amateurs.

Specimen of any subject reauired sent post free on application.

FACSIMILE OF SIGNATURE for sj. An exact copy of any name
eruaranteed. These signatures being engraved In bold relief, are useful for

Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.G.

ARTISTIC.—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an .ipportunlty

is offered of acquiring the ART of DRAWING and EXGRAVING
on W )OD in a thoroughly satisfactory and perfect style. The terras

are moderate, and the hours can be made to suit the convenience of

pupils. Persons residing in the country can receive full Instructian by
lorrespondence. For further particulars call or address Mr. J. Frank-
lin Nash, Artist and Engraver, 75, Fleet Street, L..ndon, E.C.

WANTED, Clean Copies of NATURE,
No. 358 and 433.—Address^ Office of Nature, 29, Bedford Street,

Strand.



April z, 1879] NATURE clxxvii

ADVERTISING.
C. H. MAY cSt CO.,

GENERAL ADVERTISING OFFICES,

78, GRACECHURCH STREET, LONDON, E.C.
(The only Address.)

ESTABLISHED 1846.

Advertisements of every description received for insertion in all News-
papers, Magazines, Reviews, &c., at the same rates as at the offices of the

papers.
Estimates for General Advertising. Reduction for a series.

Liberal terms to large advertisers.

Adverusements are also received for all newspapers, which may be ad-

dressed to these Offices, without extra charge, and replies forwarded, if

required.

C H. MAY & CO., having special communication with the leading news-
papers three times daily, can guarantee the utmost promptitude and correct-

ness of insertion to all Advertisements entrusted to them.

The Press Manual, containing a complete List of Newspapers published
in the United Kingdom. Post free, td.

MICROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth,

Fish Scales, Anatomical Preparations from the Htiman Subject and Lower
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder-
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara-
tions, Diatomacrae. Salts, Crystals, Sections of Rocks, Fossils, Minerals,

&C.
Ocbreous Iron in Moss-like Forms in Calcite, xs. td. post-free.

Stellar Mica, or Canadian Phlogopite, ix. -^d. post-free.

Catalogues free.

THOS. D. RUSSELL,
48, ESSEX STREET, STRAND, LONDON, W.C.

JOHN NORMAN,
MANUFACTURER OF

MICROSCOPES, OBJECTS, CABINETS,
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.G.

Lists post free on application.

FRY'S
GOLD MEDAL,

PARIS EXHIBITION.

COCOA In Packets and Tins. Pure
Cocoa only, with the super-

fluous oil extracted.

EXTRACT
" If properly prepared, there is no nicer

or more wholesome preparation of
cocoa."

—

Food, Water, and Air,
edited ty Dr. Hassall.

J. S. FRY & SONS, Bristol and London.

HOENE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.

By Special Appointment to His Majesty the King of Italy.

MICROSCOPES, OBJECTIVEST^
CENTENNIAL EXHIBITION, PHILADELPHIA, U.SJL

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.C.

Fully Illustrated Catalogue and full Instructions by Post^ 6 Stanqis.

Mailed abroad free.

BARCLAY & SON,
138, REGENT STREET, LONDON.

To Her Majesty and H.R.H. the Prince of Wales.

DUPLEX LAMPS.

MODERATOR LAMPS.

READING LAMPS.

MICROSCOPE LAMPS.

BEST COLZA OIL.

A I KEROSINE OIL.

WAX, SPERM,
AND

PARAFFINE CANDLES.

ILLUSTRATED CATALOGUES POST FREE.

JAMES WOOLLEY, SONS, & CO.,

69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the yarioiu Public Examinations.

Portable Chemical Cabinets adaptedfor priva**. study.

Price Lists on Ai^lication.

EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND,

PARIS, 26, RUE DE PONTOISE.
PRICE LISTS FREE.

W. L A D D & CO.,
Scientific Instrument Manufacturers

(By AppimUmtni to tht Royal ItuHtutian of Great Britain),

II & 12. BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU«

MATIC BATTERY for Cautery and general purposes.

EDMUNDS' PHONOSCOPE for makuig Vocal VitHa-
tions visible in a Vacuum Tube.

HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately arailable in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Jlhutratsd CataUgite, Sixpence.
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0. TlSLEYdCo.,
OPTICIANS.

X72, BROMPTON ROAD, S.W.
(Close to South Kensington Museum).

THE PHONEIDOSCOPE
An In.strument for Observing the Colour-Figures of Liquid Films under the

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Moleculiu: Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive
Pamphlet, &c., in Cardboard Box, lot. (>d.

MANUFACTURED AND SOLD WH0LK8ALB AND RBTAIL BY
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W.
TELEPHONIC ELECTRICITY. All Materials suppUed for experi-

mental purposes.

Price Lists of Electrical and Acoustic Apparatus, with Drawings and
Description of the Harmonos:raph, Post Free, 2d.

NOXA' READY.
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4S. yd. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS

;

ILLUSTRATED, CLASSIFIED DESCRIPTIVE.
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts.

Mosl Complete And Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREEl,
LONDON, W.C.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE 14J. PORTABLE TIN CASE FOR DITTO, 2s. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
5, ST. BRIDE ST. (late 2, Foster Lane\ LONDON.

OLDRIDGE'S BALM OF COLUMBIA
Prevents Baldness and the Hair turning Grey, and fonns the

Basis of a Magnificent Head of Hair, Strengthens Weak Hair,

and causes the

WHISKERS AND MOUSTACHIOS to GROW FREELY.

Sold everywhere, 35. dd., 6j. 6d., and 11 j'.,

Wholesale and Retail.

a«, WELLINGTON STREET, STRAND, LONDON. W.C.

Established Sixty Years.

HOLLOWAYS PILLS
THIS

MEDICINE

Is a Certain Cure for aU Disorders of the LIVEE, STOMACH

AND BOWELS. A Great PUEIFIEE of the BLOOD; a

Powerful Invigorator of the System, in cases of WEAKNESS
AND DEBILIIY, and is nneqnalled in Female Complaint*.

CROOKES'
ULTRA GASEOUS STATE OF

MATTER.
MESSRS. MAWSON & SWAN

Are prepared to supply the following Vacuum Tubes illustrating

Mr. Crookes' recent researches :

—

1. THE ELECTRICAL RADIOMETER,
shewing the dark layer of freely vibrating molecules by which, on Mr.
Stoney's theory, the rotation is effected.

2. THE CUP ELECTRICAL RADIOME-
TER, shewing the convergence of the mDlecular streams on the concave
side of the vane.

3. THE " BLUE FOCUS," a Concave Re-
flector at moderate exhaustion, shewing the remarkable appearance of
a luminous focus in an " opticallypure" vacuum, without the presence
of any solid or floating particles.

4. THE ''GREEN FOCUS."
At this e.xtreme exhaustion the momentum of the molecules is ex-
pended on the glass, which becomes flujrcscent at the focus, and very
hot.

5. MOLECULAR SHADOWS.
The molecules impinging on the surface of the glass render it fluores-

cent, except where diverted by any solid object placed in their path.

Hence apparently black shadows of glass figures are projected on the
bulb, and if the molucules are caused to.alter their path by bringing a
magnet near to the tube, the shadows are twisted out of their position.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out

Electrical Apparatus of all descriptions for Lecture Purposes

Loaned out.

APPARATUS FOR CLASS Demon-
stration and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20s.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue of ()0 pagespost free 6 stamps.

Orders over £2 carriage paid to any part of the United Kingdom.

"That excellent periodical The Garden."—Professor Owen.

THE GARDEN : A Weekly Illustrated
Journal of Gardening in all its Branches. Founded and Conducted by
W. ROBINSON, F.L.S., Author of "Alpine Flowers for English
Gardens," &c.
A Coloured Plate is now issued with every number of Tlie Garden.

" Mr. Robinson's valuable and elegant weelily."—Saturday Review
Aug. loth, 1872.

The following are some of the subjects regularly treated of in its pages :—
The Flower Garden. Hardy Flowers.

Landscape Gardening.
The Fruit Garden.
Garden Structures.

Room and Window Gardens.
Notes and Questions.
Market Gardening.
Trees and Shrubs.

Town Gardens
The Conservatory.
Public Gardens.
The Greenhouse and Stove.
The Household.
The Wild Garden.
The Kitchen Garden.

Professor Asa Gray says :
" It seems admirably adapted to the wants andj

tastes of gentlemen who are interested in rural affairs. By such we hear it

highly spoken of; and we think we do a favour to those of that class whaj
know it not as yet, by calling attention to it."

Price 6d. Weekly. Specimen Copy, Post-free, C^d.

Terms of Subscription. — Sent direct from the Office in London, post free.l

payable in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of M
Year, 7^. Address all letters concerning Subscriptions to—The Publisher or"

The Gmrden, 37. Southampton Street, Covent Garden, London, W.C.
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MICROSCOPIC SPECIALITIES.
Series L—24 Medical Pathological Preparations,

in Case £z 2 o
„ II.—24 Physiological Preparations, in Case 220
„ III.—24 Educational ,, ,, 220
„ IV.—48 Physiological ,, ,, 440

Series V.—24 Preparations from the Frog, in

Case /2 2 o
„ VI.—24 Surgical Patliological Preparations 220
„ A.—48 Diatomacese (selected) 2 10 o
,, B.—24 „ (very rare) I li 6

Patholc^cal and Physiological Preparations in great and constantly increasing variety, and of most valuable descriptions. 151. to

30J. per doz.

Descriptive Lists and full particulars on application to

ARTHUR C. COLE & SON,
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W.

Late of 62, St. Domingo Yale, Everton, LiverpooL

SOME OF MESSRS. MACMILLAN & CO.'S NEW BOOKS
The Pathology of Mind. By H. Mauds-

LEV, M.D. Being a Third Edition of the Second Part of

the " Physiolc^ and Pathology of Mind." Recast, much
enlarged, and re-written. 8vo. i8j. [This day.

BY THE SAME AUTHOR.

The Physiology of Mind. Being the
Third Edition, revised, enlarged, and re-written, of the

First Part of " The Physiology and Pathology of Mind."
Crown 8vo. lou. 6J.

Body and Mind: an Inquiry into their
Connection and Mutual Influence, specially with reference

to Mental Disorders. Second Edition, revised and enlarged.

Crown 8vo. 6s. 6d.

Science Lectures at South Kensington.
Vol. II. Crown Svo, Tvith numerous Illustrations. 6^.

Containing Lectures by W. Spottiswoode, P.R.S.—
Professor Forbes—Professor Pigot—W. Froude, F.R.S.
—Dr. Burdon Sanderson—Dr. Lauder Brunton,
F.R.S.—Professor RoscoE, F.R.S., and others,

Marocco and the Great Atlas : Journal
of a Tour in. By Sir J. D. HOOKER, K.C.S.I., C.B.,
F.R.S., and JOHN BALL, F.R.S. With Appendices,
including a Sketch of the Geology of Maroti-o, by G. Maw,
F.L.S., F.G.S. 8vo. With maps and Illustrations, cloth

extra. 21s.

"Since, some years ago, we closed the pages of Palgrave's ' Xarradve of
a Year's Journey through Central and Eastern Arabia,' we have njt perused
a more delightful or instructive b^okof travels than this account or a tour
in Marocco."

—

Xature.
" Almost any account of luch a country ought to be interesting, much

more one given by two such accomplished men of science and practical
writers as Sir Joseph Hooker and Mr. Ball. ITiose who have enjoyed the
brilliant ' Himalayan Journals' of the one, and the ' Alpine Guide ' of the
other .... will be prepared tj find this volume of travels attractive in its

form and manner, as well as solidly instructive in its substance. ... It is

long since any more interesting book of travels has issued from cur press."

—

Saturday Revirtv.

Euclid and his Modem Rivals. By C.
L. DODGSON, M.A., Mathematical Lecturer, Christ

Church, Oxford. Crown 8vo. "js. 6d. {jhtsi ready.

Notes by a Naturalist on the "Chal-
LENGER." Being an Account of various Observations

made during the Voyage of H.M.S. Challenger round the

World in 1872-76. By H. N. MOSELEV, F.R.S.,
Member of the Scientific Staff of the Challenger. With
Maps, Coloured Plates, and Woodcuts. Svo. 21s.

" Th.s is a charming volume. . . . Clearly written in plain English, aod ,

unpretending in its style, there is no doubt that this volume by the accom-
plished nataraUst to tie Expedition will always be a book of reference. The
general reader will find some difficulty in putting the book down, for it is

hard to leave off reading its mteresting natural-history remarks and anec-
dotes."

—

Acadeiny.
" This is certainly the most interesting aiMl suggestive book, descriptive of

a naturalist's travels, which has been pubLshed since Mr. Darwin's Journal
of Researches appeared, more than 40 years ago. That it is worthy to be
placed alongside that delightful record of the impressions, specolations, and
reflections of a master mind, is, without doubt, the highest praise which
Mr. Moseley would desire for his book, and we dj not hesitate to say that
such praise is its desert."—Professor Ray Laxkester, in Xature.

Waterton's Wanderings in South Ame-
RICA. New Edition. Edited, with Biographical Intro-

dnction and Explanatory Index, by the Rev. J. G. WOOD.
With 100 Illustrations. Medium 8vo, cloth elegant. 2I--.

"The handsome illustrated edition just published may be said to render
for the first time due honour to a work of high value and enduring interest.

.... The work has the interest of a romance."

—

Daily Xews.
"One of the most delightful books ever written. . . . No better editor

could be found for such a work than Mr. Wood. The biography is exceed-
ingly interesting, and the ed.ting of the book is excellent. A special word
of praise is due to the illustrations."

—

Saturday Rcrirw.

The School Cookery-Book. Compiled
and Edited by C. E. GUTHRIE WRIGHT, Hon. Sec. of
the Edinburgh School of Cookery. i8mo. \s. [This day.

Sir T. D. AcLAND, Bart., says of this book:—"I think the 'School
Cookery-Book ' the best cheap manual which I have seen on the subject. I

h:>pe teachers will welcome it. But it seems to me likely to be even more
useful for domestic purposes, in all ranks short of those served by professed
cooks. The receipts are numerous and precise, the explanation of principles

clear. The chapters on the adaptation of food to varying circumstances, a^e,
climare, employment, health, and on infants' food, seem to me excellent."

MACMILLAN AND CO., LONDON.

LATELY PUBLISHED, IN &vo, PRICE 5^.

STUDIES IN COMPARATIVE ANATOMY, NO. II.

THE ANATOMY OF THE INDIAN ELEPHANT.
By L. C. ML\LL, Professor of Biologj' in the Yorkshire College,

AND

F. GREENWOOD, Curator to the Leeds School of Medicine.

With lUostrations.

MACMILLAN AND CO., LONDON.



clxxx NATURE lApril^, 1879

E. DENT & Co.,
MANUFACTURERS OF

WATGHES, CHRONOMETERS, ASTRONOMICAL,
TURRET, AND OTHER CLOCKS.

TO HER MAJESTY THE
QUEEN.

To

Foreign Sovereigns.

Catalogues on Appli-

cation,

TO H.R.H. THE PRINCE OF

WALES.

To

Foreign Republics.

Catalogues on Appli-

cation.

Makers of the Great Westminster Clock (Big Ben) ; of the Standard Clock and Standard Galvanic Chronographs
of the Royal Observatory, Greenwich ; and of Sundard Clocks in most principal Home and Foreign Observatories.

MAKERS OF ADMIRALTV STANDARD COMPASSES.
Only Places of Business

—

^1, STEAND. AND 34, ROYAL EXCHANGE, LONDON.

SOME OF
MESSRS. MACMILLAN & CO.'S

ANNOUNCEMENTS. j

Collected Works of Francis Sibson,
M.D., F.R.S. With Illustrations. 4 vols. Sva.

The Relations of Mind and Brain. By
H. CALDERWOOD, LL.D., Professor of Moral Philo-
sophy, Edinburgh. [S^ori/y.

The Theory of Political Economy. By
W. S. JEVONS, F.R.S., Professor of Political Economy,
University College, London, New and Revised Edition.

Northward Ho: a Consecutive Narra-
tive of the Various Attempts to Reach the North Pole.

By Captain A. H. MARKHAM, R.N. With Illustrations.

Crown 8vo.

A Defence of Philosophic Doubt. By
A. J. BALFOUR, M.P. 8vo.

Scientific Essays. By the Same. With
Illustrations. 8vo.

Heat : Easy Lessons in. By Miss
C. A. MARTINEAU. Edited by Prof. W. F. Barrett.

With Illustrations.

Light : Easy Lessons in. By Mrs
AWDRY. Edited by Prof. Barrett. With Illustr^

tions.

Field Geology. By Archibald Geikie,
F.R.S. , Professor of Geology at Edinburgh. With Illus-

trations. Crown 8vo. [SAori/j'.

Political and Educational Addresses.
By Sir JOHN LUBBOCK, Bart., M.P., F.R.S., &c. 8vo.

Sound. By Dr. W. H. Stone. With
Illustrations. Fcap. 8vo [S/ior//y.

Exercises in Arithmetic. By S. Pedley.

MACMILLAN AND CO., LONDON.
Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and publLhed by

MACMfLLAN A.NB Co., at the Office, 29 and 30, Bedford Street. Govern Garden.—Thursday, Apr.l 3. i879-



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE
" To the solid ground

Of Nature trusts the mind which builds for ay,r."—Wordsworth

No. 493, Vol. 19] THURSDAY, APRIL 10, 1879 [Price Sixpence

Registered as a Newspaper at the General Post Office.] [All Rights are Reserved.

BROVVNING'S
AOHEOMATIO TELESCOPES.

Achromatic Telescope, with 2^inch object-glass

of the best quality, 36-inches focus, with

celestial and terrestrial eye-piece, on Brown-
ing's improved equipoised tripod stand,

which enables the observer to command the

zenith, the Telescope with rack adjustment

in case

£10

Achromatic Telescope, witn 3-inch object-glass

of the best quality, 48-inches focus, two
celestial eye-pieces, powers 60 and 150, and
one terrestrial eye-piece, fitted with the

improved equipoise tripod stand, the Tele-

sco{>e with rack adjustment packed in case

£20

Achromatic Telescope, with 4-inch object-glass

of the best quality, 60-inches focus, three

celestial eye-pieces, powers 60, 150, and 200,

and one terrestrial eye-piece on equipoise

tripod stand, the Telescope with rack adjust-

ment packed in case

£30

Citalogus of Achromatic Telescopes, Astronomical and Terrestrial, sent free by post

JOHN BROWNING,
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE

ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE,
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD

UNIVERSITIES, HOBOKEN COLLEGE, &c., &C.

63, STRAND,
FACTORY—SOUTHAMPTON STREET, LONDON, W.C.

w.c.
ESTABLISHED 100 YEARS.



clxxxii NATURE [April lo, 1879

WANTED, Clean Copies of NATURE, No. 472,
for No-dember 14, 1878,

—

Address— Office of
NATURE, 29, Bedford Street, Strand.

MICROSCOPIC OBJECTS
Of superlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Priu Medal awarded for Excellence, Variety, ir'c.

EDMUND WHEELER, 48N, ToUington Road. Holloway. London, N.

The ROYAL SOCIETY.—The Post of Clerk
and Assistant to the Librarian is now VACANT. Applications stating
age and qualifications, accompanied by testimonials, to be sent to the
Secretary, Royal Society, Burl.ngton House, on or before April 26th.
Salary, ;(Ji5o per annum, without apartments.

ROYAL INSTITUTION OF GREAT
BRITAIN,

ALBEMARLE STREET, PICCADILLY, W.
LECTURE ARRANGEMENTS AFTER EASTER, 1S79.

Lecture Hour, Three o'clock.

Ernst Pauer, Esq.—Three Lectures on " Schubert, Mendelssohn, and
Schumann " (with Musical Illustrations); on Tuesdays, April 22 to May 6.
Half-a-Guinea.

Professor Dewar, M.A., F.R.S.— Five Lectures on "Dissociation" on
Thursdays, April 24 to May 29. Half-a-Guinea.
No Lecture on May i, the day of the Annual Meeting.
H. H. Statham, Esq.—Four Lectures on "Ihe Leading Styles of

Architecture Historically and ^sthetically Considered; " en Saturdays,
April 26 to May 17. Half-a-Guinea.

Professor Karl Hillebrand.—Six Lectures on "The Intellectual
Movement of Germany from the Middle of the Last to the Middle of the
Present Century ;" on Tuesday, May 13 ; Mondays, May 19, 26, June 2;
Tuesday, June 10 ; and Thursday, June 12. One Guinea.
JoH.N Robert Seeley, Esq., M.A., Professor of Modem History, Cam-

bridge.—Four Lectures on Tuesdays, May 20, 27, June 3 ; and on Thurs-
day, June 5. Halr-a-Guinea.

Professor Henry Morlev.—Three Lectures on " Swift; " on Saturdays,
May 24 to June 7. Half-a-Guinea.

Subscription to all these Courses, Two Guineas.

The FRIDAY EVENING MEETINGS will be resumed on April 25th,
at 8 P.M. Francis Gallon, Esq., F.R.S., will give a Discourse on " Generic
Images," at 9 P.M. Succeeding Discourses will probably be given by Pro-
fessor J. G. McKendrick, Sir John Lubbock, Professor A. Cornu, W. H.
Preece, Esq., Grant Allen, Esq., Professor Dewar, and Frederick J. Bram-
well, Esq. To these Meetings Members and their Friends only are admitted.

Persons desirous of becoming Members are requested to apply to the
Secretary. When proposed, they are admitted to all the Lectures, to the
Friday Evening Meetings, and to the Library and Reading Rooms ; and
their Families are admitted to the Lectures at a reduced charge. Payment

:

First Year, Ten Guineas ; afterwards. Five Guineas a Year; or a composition
of Sixty Guineas.

A GENTLEMAN who is going on a Dredg-
ing Cntise round the British Isles would be glad to meet another Natu-
ralist who would be willing to accompany him during the whole or part
of the voyage.—For further particulars apply to C. P. Ogilvie, F.L.S.
Sizeville House, Leiston, Suffolk.

ROYAL COLLEGE OF SURGEONS IN
IRELAND.

NOTICE is Hereby Given, that on the ist day of JUNE next the Coun-
cil will proceed to elect a CUR.ATOR of the Museum at a salary of ;£25o
a year.

Candidates will be required to lodge at the College, on or before the 31st
of May next, Preparations in Human and Comparative Anatomy, made by
themselves, as prescribed in the regulations.

Information respecting the duties of the office may be obtained by appli-
cation to the Registrar at the College.

By order of Council,

JOHN BRENNAN, Registrar.
April ist, 1879.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.
Calendar post free from

The Principal—BENJAMIN RALPH, LL.B. Dub.

SOUTH LONDON SCHOOL OF
PHARMACY.

TO STUDENTS.—Dr. MUTER will commence a Course of 12 Lectures
and 4 Tutorial Evenings on "The Elements of Light, Heat, and Electri-
city," fully illustrated by Experiments, on 22nd April, 1879, at 7 p.m.
Tickets, £2 2S. each, to be had of Mr. Baxter, Secretary, at the Office of
the School, Kennington Cross, S. E. . .

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON. MICROSCOPIST'S and NATURALISrS

STUDIO, 17, ANN STREET, BIRMINGHAM.
T. B. has last week posted to his subscribers CtistaUUa mucedo jus

emerged from the Statoblast, with sketch of the mature Polyzoon (aften
Allman). He has also distributed Plumatella, Fredericella, Stephanoceroa,
Floscularia, Melicerta, Hydatina, Rhynops, Euglena, Nitella, Fr<.g Spawn!
&c.
Weekly announcements will be made in this place of organisms T. B.

IS supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.
A friend has offered T. B. a constant supply of mounted and unmounted

specimens of all kinds of Parasites of Man and Animals (Entoioa and
Ectozoa), also sections of all Mammalian organs.

NOTICE.—TOWN HALL, KILBURN.
THE ASTRONOMICAL MODELS and

DIAGRAMS will be ON VIEW on Mondays, Wednesdays, and
Fridays throughout April, with exception of Good Friday.

^^

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under tba
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni.
yersity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

TUITION for the UNIVERSITIES, CIVIL
Service, and Army.—Pupils prepared for the above by a Tutor in South
Kensington. Address

—

Tutor, Lamley's Library, Thurloe Place,
South Kensington.

LIBRARY OF HARVARD UNIVERSITY.
CAMBRIDGE, MASS., U.S.A.

Packages for the Genoral Library, or for any of the Departmental
Libraries (Astronomical Observatory, Botanic Garden, Bussey Institution,
Dirinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrCbner & Co., 57 and 59,
LudgateHill, London.

JUSTIN WINSOR. Librarian.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H. LAKE, B.A. Lond. On
Honours). Education on Natural Principles. A limited number of Pupils.

LABORATORY, 38, GRACECHURCH STREET, LONDON, EC.

A. ANTHONY NESBIT,

WATER A
ESBIT, F.C.S., I

NALYST,
I

Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part of
the Kingdom.

A GRADUATE in Natural Science Honours
(Oxon.) prepares Gentlemen for Examinations in Chemistry, Physics,
and Elementary Mathematics.—Address Alpha, care of Publisher of
Nature, 29, Bedford Street, Strand.

UNIVERSITY OF DURHAM
COLLEGE OF PHYSICAL SCIENCE,

NEWCASTLE-UPON-TYNE.
The Council of this College will receive applications for the Professorshi;

of Geologi', Salary j^300 and Two-Thirds of the Student's Fees.
Candidates for the office are invited to apply (with Testiraonial.s) to Theo.

Wood Bunning, Secretary to the College of Physical Science, Newcastle-
upon-Tyne, before MONDAY, the 28th of APRIL, from whom full par
ticulars as to duties, &c., may be obtained.

FOR SALE.--A COMPACT, GENERAL
COLLECTION of FOSSILS, the property of a Gentleman wh
through adverse circumstances connected with ill-health, is under th

necessity of parting with his geological treasures. It includes about
500 specimens, representing, say, 250 Species. Price £,(>.

W. H. SHRUBSOLE, F.G.S., SHEERNESS-ON-SEA, in the hope oi

thereby helping a friend, will be glad to furnish full particulars.

ELECTRICAL & SCIENTIFIC APPaRA-
TUS for AMATEURS and the TRADE.—Micrcphi nes of every fom,
from IS. dd. New cheap Electnc Lamps and fcatter.es. Induction

Coils and Frictional Machines are specialties. Electrical Bells, Fire

and Thief Alarms, and Autcmatic Switch-boards. Magnets, Covered
Wires, Screws, and all Materials. Apparatus for Science leachers.

Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-
tus made to sketch.—DALE & CRAMPTON, Manufacturing Elec-

txiciwis. 4, Little Britain, E.G.
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"CLIFFORD TESTIMONIAL FUND.
The friends of Professor Clifford, who was compelled by ill health to relinquish active work and reside in

Madeira, were anxious to present him with a substantial Testimonial in public recognition of his great scientific and

literar>' attainments.

At a meeting held at the Royal Institution, Albemarle Street, on Friday, Januar>-3ist, William Spottiswoode,

Esq., President of the Royal Society, in the Chair, it was resolved that a Fund should be raised for the above-men-

tioned purpose, and that the sums received should be placed in the hands of Trustees, for the benefit of Professor
Clifford and his family.

Professor Clifford died at Madeira on March 2,rd. The Executive Committee have now to announce that it

is intended to proceed with the raising of the Fundfor the benefit of his Widow and Children, who have no other

provision.
Contributions may be paid to the accoimt of the " Clifford Testimonial Fund," with Messrs. Robarts, Lubbock,

and Co., or to either of the Honorary Secretaries.

GENERAL COMMITTEE.
WILLIAM spottiswoode, Esq., President of the Royal Society. Chainnan.

HIS GRACE THE DUKE OF DEVONSHIRE. K.G.. F.R.S.

THE RT HOX. THE EARL OF DERBY. F.R.S. THE RT. HOX. THE EARL OF KIMBERLEY.
THE RT. HOV. LORD BELPER. F.R.S. THE RT. HOX. LORD RAYLEIGH. F.R.S.

THE RT. HOX. LORD HOUGHTON", F.R.S.

THE HOX. MR. JUSTICE GROVE. F.R.S. THE HOX. MR. JUSTICE STEPHEN.
THE HOX. C. W. FREMAXTLE. SIR JOHN LUBBOCK. Bart.. M.P., F.R.S.

SIR FREDERICK POLLOCK, Bart. SIR HENRY J. S. MAINE. K.C.S.I., F.R.S.

SIR TOSEPH D. HOOKER. K.C.S.I.. F.R.S. SIR THOMAS FREDERICK ELLIOT, K.C.M.G.
SIR JOHN HAWKSHAW, C.E., F.R.S. SIR HENRY THOMPSON. M.B.. F.R.C.S.

F. A. ABEL, Esq.. C.B.. F.R.S.
PROFESSOR W. G. ADAMS, F.R.S.
PROFESSOR F. ALTHAUS, Ph.D.
REV. CH. ANDERSON. St. John's, Lime-
house.

L. M. ASPLAND, Esq.
F. L. ATIAVtjOD. Esq.
ELIM D AVIGDOR, Esq.
F. M. BALFOUR, Esq., F.R.S.
W. H. BARLOW. Esq.. F.R.S.
H. CHARLTON B.ASTLAN, Esq.. M.D., F.R.S.
FLETCHER BEACH, Esq., M.D.
H. SELFE BEXNEIT, Esq., M.B.
REV. PROFESSOR BONNEY, F.R.S.
JAMES BO >TH. Esq.. C.B.
R. H. M. BOSAXQUET, Esq.. M.A., O.xford.

REV. R. H. A. BRADLEY. St. Peter's, Regent
Square.

F. J. BRAMWELL, Esq., C.E., F.R.S.

JOHX BRETT. Esq.
W. BRUCE.CLARKE. Esq., M.B.
T. LAUDER BRUXTOX. Esq., M.D.. F.R.S.

G. BUSK. Esq., F.R.S.
W. B. CARPEXTER. Esq.. C.B., F.R.S.
PROFESS R CH. CASSAL.
PROFESS ^R A. CAYLEY, F.R.S.. Cambridge.
E. D. CHAPMAX, Esq., Oxford.
W. B. CHEADLE. Esq., M.D.
AXDREW CLARK, Esq.. M.D.
PROFESSOR R. B CLIFTON, F.R.S., Oxford.
GERARD F. COBB, Esq.. M-A., Trin. Coll.,

Cambridge.
W. F. COLLIER. Esq., Plymouth.
PROFESSOR SIDXEY COLVIX, Cambridge.
MOXCURE D. COXWAY, Esq.
LEONARD COURTNEY. Esq.. M.P.
PROFESS )R JOHN CURNOW. M.D.
CHARLES DARWIN, Esq., F.R.S.
G. H. DARWIN, Esq., M.A., Ca.-nbridge.

T. W. RHYS DAVIDS. Esq.
PROFESSOR W. BOYD DAWKIXS, F.R.S.,
Manchester.

WARREX DE LA RUE, Esq., F.R.S.
PROFESS »R J. DEWAR, F.R.S.. Cambridge.
W. HEXRY DOMVILLE, Esq.
H. B. DOXKIX. Esq., M.B.
EDWARD C. DUXN. Esq.
W. T. THISELTc^N dyer, Esq.
TALFOURD ELY. Esq., M.A.
EDWARD ENFIELD, Esq.
WILLIAM ESSOX, Esq., F.R.S . Oxford.
H. W. EVE. Esq.. MJL
T. H. FARRER, Esq.

D. FERRIER. Esq.. M.D., F.R.S.
W. W. FISHER, Esq., MA., Oxford.

J. G. FITCH, Esq., M.A.
PROFESSOR G. C. FOSTER. F.R.S.
PROFESSOR MICHAEL FOSTER, F.R.S.,
Cambridge.

PROFESSOR E. FRAXKLAND, F.R.S.
DOUGLAS W. FRESHFIELD, Esq.
CAPTAIX DOUGLAS GALTON, C.B., F.R.S.

J. W. L. GLAISHER. Esq., F.R.S., Trin. CoU.,
Cambridge.

T. CHISHOLM GOODEN. Esq.
PROFESSOR A. GOODWIN, MA.
PROFESSOR CHARLES GRAHAM. D.Sc.
F. GREENWOOD, Esq. .

A GROTE. Esq.
FREDERIC HARRISON, Esq.
PROFESSOR O. HENRICI, F.R.S. rT_3
W. D. HERTZ, Esq.
T. ARCHER HIRST, Esq.. F.R.S.
SHADWORTH H. HODGSON, Esq.
E. R. HORTON, Esq., MA.
PROFESSOR T. McK. HUGHES, Cambridge.
PROFESSOR W. A. HUNTER.
PROFESSOR T. H. HUXLEY. F.R.S
HRNRY JACKSON, Esq., M_A., Trin. Coll.,

Cambridge.
PROFESSOR R. C. JEBB, Glasgow Universitj-.

HENRY M. JEFFERY, Esq., M_A., Cheltenham.
PROFESSOR W. STANLEY JEVONS. F.R.S.
T. W. CARMALT JONES, Esq.
REV. B. JOWETT, Master of BalUol Coll., Oxford.
PROFESSOR A. B. W. KENNEDY, C.E.
JAMES KNO\\XES, Esq.
PROFESSOR E. R. LANKESTER, F.R.S.
D. C. LATHBURY, Esq.
REV. J. D. LA TOUCH E, Stokesay, Salop.
PROFESSOR M. LAWSON, Oxford.
PROFESSOR LEGROS.
B. J. LEVERSON. Esq.

J. NORMAN LOCKYER, Esq., F.R.S.
G. B. LONGSTAFF. E?q., M.D.
ALEXANDER MACMILLAN, E;q.
REV. PHILIP M.AGNUS, B.Sc.
P. T. MAIN, Esq., M-A., St. John's Coll.. Cam-

bridge.

C. W. MANSELL-MOULLIX, Esq.
REV. PROFESSOR MARKS.
PROFESSOR JOHX MARSHALL, F.R.S.
C. W. MERRIFIELD, Esq., F.R.S.
F. D. MOCATTA Esq.
LEONARD MONTEFIORE. Esq.
PROFESSOR HENRY MORLEY.

i
JOHN MORLEY. Esq.

I H. N. MOSELEY, Esq., F.R.S., Oxford.

1 J. FLETCHER MOULTON, Esq.
I
W. D >N.ALD NAPIER, Esq.

i
PROFESSOR A. NENSTON, F.R.S., Camlwidge.
PROFESSOR C. NIVEN. Queen's CoUege,

i
Cork.

ISAMBARD OWEN, Esq., M.B.
' PROF. E. H. PALMER, MA.., St. John's ColL,
' Cambridge.
; C. KEGAN PALT., Esq.

i
W.ALTER H. POLLOCK, Esq.

1 W. H. POWER, Esq., H.M. Medical Inspector.

A. PREVOST, Esq.
C. PRICE, Esq., M-A., Westward Ho.
W. R. S. RALSTON. Esq.
PROFESSOR JOHN RHYS. Oxford.
B. W. RICHARDS >N, Esq., M.D., F.R.S.
SAMUEL R (BERTS, Esq., F.R.S.
E. J. L. RID3D.ALE, Esq.

i
PROFESSOR G. CROOM ROBERTSON.
G. J. ROMANES. Esq.

! PROFESSOR ROSCOE. F.R.S.. Manchester.
, J. F. ROTTON, Esq.
! W. J. RUSSELL. Esq.. Ph.D., F.R.S.
PROFESSOR J. BURDON SANDERSON,
F R S

, GEORGE H. SAVAGE. Esq., M.D.
PROFESSOR SAYCE, Oxford.
H. SHARKEY, Esq., M.B.
HENRY SIDGWICK, Esq., Trin. Coll., Cam-

bridge.
W. SIE-MEXS. Esq., F.R.S.
PR<:)FESSOR H. J. S. SMITH, F.R.S., Oxford.
JAMES SPEDDIXG. Esq.
HERBERT SPEXCER, Esq.
W. H. SPEXCER. Esq.. M.D., Clifton.

HERMAXX SPREXGEL, Esq., Ph.D., F.R.S.
LESLIE STEPHEX. Esq.
PROFESSOR G. D. THAXE.
JOHX M. THOMSON, Esq.
R. H. TIDDEMAN, Esq.. H.M. GeoL Survey.
C. S. TO-MES. Esq., F.R.S.
F. C. TURNER, Esq., M.B.
E. B. ITLOR, Esq., F.R.S.
PROFESSOR JOHN TYNDALL, F.R.S.
A. W. VERRALL, Esq., MA., Trin. ColL, Cam-

bridge.
REV. PROFESSOR WAYTE, M.A
SAMUEL WEST. Esq., M.B.
JOHN WESTLAKE, Esq., Q.C.
PROFESSOR ALEX. W. WILLIAMSOlf,
Ph.D., F.R.S,

EXECUTIVE COMMITTEE.
WILLLAM SPOTTISWOODE. Esq.. Pres. Roy. Sjc., Chairman.
SIR JOHN LUBBOCK, Bart., MP., F.R.S.

A T. ATCHISON. Esq. JOHN COLLIER, Esq. T. F PAYNE Eso M BFRED POLLOCK. Esq. W. CHANDLER ROBERTS, Esq^FILS.^"

}j3int Honorary Treasurers
and Trustees.

S'Ai^=;«9P?^J^^°> ^^- MJ>-. to, Bolton Row.'Mayfiilr, W. 1 „ROBERT J. LEE, Esq., M.D., 6, Savile Row. W." / Honorary Secretan««.
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New and Revised Edition brought down to the Present Time.
IN MONTHLY PARTS, PRICE Is.

THE BOOK OF THE HORSE.
BY SAMUEL SIDNEY,

Manager ofthe Agricultural Horse Show, Gr^c, fi-v.

With TWENTY-FIVE FACSIMILE COLOURED PLATES from Original Paintings,
and upwards of 100 Wood Engravings.

PART I. ready APRIL 25.

(To be completed in 25 Paris.)

The Times says :
—" This is a large subject appropriately treated in a large book—a book not

only of the horse thorough-bred, half-bred, and cart-bred, but oi everytJiing connected zvith him ; his

history in our own and in other lands ; how to BREED him, REAR him, and TRAIN him ;

his virtues and his vices, how to improve the one and how to correct the other ; how to FEED
him, GROOM him, DOCTOR him; how to BIT him, SADDLE him, HARNESS him; of the

CARRIAGES he draws, and the men and women he carries ; how to RIDE him, and how to

DRIVE him ; how to BUY him ; and, indirectly, how to SELL him."

" Mr. Sidney has spared no pains in research, and has given advice which cannot fail to direct

in a straight course, both as regards where to purchase, and how to treat and ride a horse when
bought. The book is replete with the most useful information on equine lore."

—

Live Stock Journal.

" Let buyers of horses and carriages invest in ' THE BOOK OF THE HORSE ' />rice a guinea and a
half. They ought, after attentive pernsal, to be able to SAVE thereafter DOUBLE THAT
AMOUNT E VER V WEEK in coach-house and stable-money."—The World.

,% PROSPECTUSES OF "THE BOOK OF THE HORSE"
AT ALL BOOKSELLERS OR POST FREE FROM THE PUBLISHERS,

CASSELL FETTER & GALPIN, Ludgate Hill, London.

Messrs. Longmans and Co. beg to state that the entire Edition of Vol. i of MR. SERJEANT COX'S

MECHANISM OF MAN
Being exhausted, it is now being reprinted, and will be ready for delivery in June. Vol. 2, treating of

THE MECHANISM IN ACTION,
Is just published, price 125. dd.

PATERNOSTER ROW.

THE QUARTERLY REVIE^V,
No. 294, will be published on SATURDAY, April 19th.

Contents.

I.—THE SPEAKER'S COMMENTARY ON THE OLD TESTA.
MENT.

II.—MICHAEL ANGELO AND HIS AGE.
IIL—AGRARIAN DISTRESS AND DISCONTENT IN INDIA.
IV.—PYM AND SHAFTESBURY.—THE TWO POPISH PLOTS,
v.—EGYPT: HIEROGLYPHIC AND CUNEIFORM INTER-

PRETATION.
VI.—SECRET CORRESPONDENCE OF LOUIS XV.
VII.—EARLY ENGLISH HISTORY : PROFESSORS STUBBS

AND BRIGHT.
VIII.—THE AGAMEMNON AND THE ODYSSEY.
IX.—THE SOUTH AFRICAN PROBLEM.

JOHN MURRAY, Albemarle Street.

Now ready, price y. 6d.

The GAULT. Being a Monograph on the
Gault of England correlated with that of France ; together with the
Bibliography and full Tables of Fossils. By F. G. HILTON PRICE,
F.G.S.

TAYLOR & FRANCIS, Red Lion Court, Fleet Street, E.G.

THE QUARTERLY JOURNAL OF
MICROSCOPICAL SCIENCE.
New Series, No. LXXIV., APRIL, 1879, price 6s.

Edited by

E. RAY LANKESTER, F.R.S.

Fellow of Exeter College, Oxford, and Professor of Zoology and Compara-
tive Anatomy in University College, London ;

With the co-operation of

WM. ARCHER, F.R.S., M.R.I.A.,
Dublin ;

F. M. BALFOUR, F.R.S.

Fellow and Lecturer of Trinity College, Cambridge ; and J

E. KLEIN, M.D., F.R.S.,

Lecturer on Histology in St. Bartholomew's Hospital Medical School,

London.

Containing the following Memoirs :

—

Observations on the Structure of Cells and Nuclei. By E. Klein, M.D.,
F.R.S. (\Vith Plate.)

On the Apical and Oral Systems of the Echinodermata. By P. Herbert

Carpenter, M.A., Assistant Master at Et n College. Part II.

The Development of the Earth-worm, Lumbticus Trapezoides, Duges.

By Nikolas Kleinenberg. (With three Plates.)
.

The Nematoid Hsematoxoa of Man. By Timothy Richards Lewis, M.B.
(With Plate.)

J. & A. CHURCHILL, New Burlington Street.
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DIARY OF SOCIETIES.
London

THURSDAY, April to.

Mathematical Society, at 8.

TUESDAY, April 15.

Statistical Society, at 7.45.—On the Geographical Distribotion of the

Celtic-speaking Population of the British Isles: E. G. Ravenstein,

WEDNESDAY, April 16.

Meteorol»gical Society, at 7.—On the Results of Comparisons of
Goldschmid's Aneroids : G. M. Whipple, BSc., F.R.A.S.—Observations
on the Temperature of the Atlantic during the Month of March : P. F.

Reinsch.
Croydon Microscopical Society, at 8.30.

THURSDAY, April 17.

Chemical Society, at 8.—On the Determination of Tartaric Acid in Lees and
Inferior Argols, with some Remarks on Filtration and Precipitation: B. J.
Grosjean.—On Ccnditicns affecting the Equilibrium of Certain Chemical
Systems: M. M. P. Muir.

SUBSCRIPTIONS TO NATURE
Yearly 28j.

Half-yearly 14J. 6//,

Quarterly 7J. dd.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 30J. 6</.

Half-yearly I5,y. dd.

Quarterly %s.

Office : 29, Bedford Street, Strand.

BRYCE-WRIGHT'S LATEST ARRIVALS.
GEMS.—Two very large Diamonds from the Cape, 35 and 32

carats weight respectively.

MINERALS.—Magnificent Atacamites from Australia ; Rit-

tingerite, Xanthocone, Native Amalgam, Large Topazes
from Sibena.

METEORITES.—Very fine series of Aerosiderites.

STONE IMPLEMENTS.—Very fine coUection from the
Valley of the Mis>issippi. Very rare Pottery from the same
locality ; also specimens of Moquis Pottery.

Catalogue on amplication. Price One Shilling.

BRYCE-WRIGHT,
90, GREAT RUSSELL STREET, BLOOMSBURY,

LONDON, W.C

"HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after
this date all Thermometers verified at the Kew Observatory will be marked,
free of expense, with their monogram, "' K.O.," interlaced, and a raster
number, in addition to the maker's number.
1 he Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Observatory, December 13, 1878.
Scale of Charges for Verification, &c., pest free on application.

TEXT-BOOKS OF SCIENCE.
>T jw ready, with 6 Plates and 88 Woodcuts and Diagrams, in small 8vo,

price 4J. 6d? , cloth.

The STUDY of ROCKS, an Elementary
Text-Book of Petrology. By FRANK RUTLEY, F.G.S., of Her
Majesty's Geological Survfey.

'

' We strongly recommend this work to all who are entering upon the
study of ge »logy, and who wish at the outset to lay a firm foundation."

—

jfournai 0/ Science.
" We desire to call attention to this work, which ought to have a peculiar

attraction for a large number of cur readers. We cannot refrain from re-
commending to special attention the short but able description of the defini-
tion and origin of rocks, which forms the subject-matter of the second
chapter."

—

Mining World.

London: LONGMANS & CO.

THE BRliWERS' GUARDIAN:
A Fortnightly Paper devoted to the Protection of Brewers' Interests,

Licensing, Legal, and Parliamentary Matters.
Rkvikw of thk Malt and Hop Trades ; and Wink and Spirit Tsadk

Record.
The Organ of the Country Brewers.

"The Brewers' Guardian " is published on the evenings of every alternate
Tuesday, and is the only journal officially connected with brewing interests.

Subscription, i&f. (>d. per annum, post free, dating from any quarter-day.
Single Copies, u. each. Registered for transmission abroad.

Offices- s. Bond Court, Walbrook, London, E.C

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Lives only. Establishmj 1807.
Net Premiums and Interest ... .» ... .~ ... ~. ;ff 396,818
Accumulated Funds ... ... ... ... ... ... „. ... ;f 3,083.281
Also a Subscribed Capital of more than ... ... >^i, 500,000

Reports, Prospectuses, and Forms may be had at the Office, or from any
of the Company^s Agents, post free.

GEORGE HUMPHREYS, Actuary and Secretary.

Price is. Monthlv.MACMILLAN'S MAGAZINE
FOR APRIL, 1879.

CONTENTS.
I.
—"The Royal Family of Egypt." By Roland L. N. Michell,

2.—" Haworth's."—By Frances Hodgson Burnett. Author of "That Lass
o' Lowrie's." Chapters XXXIII.—XXXVII.

3.
—" The Southern States of the American Union." By Archer Andersen.

4.
—" Recent Homeric Criticism.—Mr. Paley's Defence." By Prof-

Mahaffy.
5.
—" Chamouni and Rydal." By J. Truman.

6.—"What is to be done with the Slums?" By W. T. McCullagh
Torrens, M.P.

7.—"A Doubting Heart." By Miss Keary. Chapters XXIL, XXIII.
8.
—" Bums's Unpublished Common-place Book." By William Tack.

No. II.

9.
—"Reciprocity." No. III. The Best Remedy for the Present Indus-

trial Distress. By A. J. Wilson.

MACMILLAN & CO., LONDON.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm -bailiffs, and others
interested in the management of landed property throughout Scotland and
the Northern Counties of England.
The AGRICULTURIST has also a very considerable eirculation on the

Continent of Europe, America, Australia, and the Colonies.
The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British
and Irish Markets of the week, besides telegraphic reports of those held o»
the day of publication.
The Veterinary Department is edited by one of the leading Veterinarianj

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Society
of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculture,
and all the principal Agricultural Associations throughout Great Britain
and Ireland.
For Advertisers addressing thenKelves to Fanners a better medium doe*

not exist.

Price yi. By post, ^d. Annual Subscription, payable in advance, 14/.
Office.—377, High Street, Edinburgh.
Post-Office Orders payable to Charles Anderson, Jtm., Edinburgh.

Established 1843.

Price ^d.

THE TELEGRAPHIC JOURNAL
AND

ELECTRICAL REVIEW
For April ist, 1879, contains :

—

I.—Leader : The Cape Cable.
2.—New Experiments upon Telephones, without Diaphragms. By the

Count du Moncel. (Illustrated.)

3.—Edison's New Telephone Receiver. (Illustrated.)
4.—Note on the Distinctive Features of the Microphone. By M. Navet
^.—Bramao's Telegraph Instrument. (Illustrated.)
6.—Professor H ughes on Induction.
7.—A New Kind of Telegraph Cable.
8.—Fuller's Electric Light.

9.—A New Duplex System. By E. A. Turner.
10.—Shuckert's Dynamo-Electric Machine. (Illustrated.)

II.—Notes.
12.—New Patents—1879.
13.—Prcceedings of Societies.

14-—City Notes.

London: HAUGHTON & CO., 10, Paternoster Row.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time of Benjamm franklm, pcoTCj

conclusively tJiat a Conductor made of Copper of adequate size is the btst
of all appliances for the protection of every description of building fiom the
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildings and Shipping in all parts of t>ie world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the pubhc.

It is simple in its application, no insulators being required, and it costs
only one shilling per foot for the standard sise, which is safe in any storm.
R. S. VTB'WAIiIi Al CO.- 130, STRAND, W.C.

36, WATERLOO ROAD, LIVERPOOL.
6S, ANDERSTON QUAY, GLASGOW.

MAMtrrACTORT—GATBSHEAD-ON.TYNSa.



clxxxvi NATURE [April lo, 1879

NONA/ READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4*. jd. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS

:

ILLUSTRATED, CLASSIFIED DESCRIPTIVE.
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcats.

Most Complete and Cheapest List of Apparatus.

JOHN T. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrical Apparatus of all descriptions for Lecture Purposes
Loaned out.

FOR CLASS DEMON-APPARATUS
STRATION and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, 20s.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of aU Descriptions.

New Lllustrated Catalogue of60 pages post free 6 stamps.

Orders over ^n carriage paid to any part of the United Kingdom.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA. U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.C.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

HOW^ to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH and PRINT aCARTE, see ILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to

TRANSKER LANTERN SLIoES.

J. LANCASTER & SON, Bull Street, Birmingham.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., Sc, in three sizes.

No. I, to bum 3 hours, £2 2S.; No. a, to bum 6 hours, £3 3s. ; largest

siie, £5 5s. Set of 20 Quart Bunsen's Cells, £4 4s. Model Electric

Lamp and 10 Cells, £2 12s. 6d.

HOLLOWAYS OINTMENT
A CERTAIN

REMEDY
Tor BAD BBEASTS, OLD WOUNDS, and SOEES. If

effectually rubbed on the Neck and Chest, it cures SOEI

THSOATS, BSONCHITIS, COUGHS and COLDS; and fbr

GOUT, KEEUMATISK, and all Skin DiseasM it it ouhmU*^

W. L A D D & CO.,
Scientific Instrament Manufactarers

(By Appointment to the Royal Institution of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for making Vocal Vibra-

tions visible in a Vacuum Tube,
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

EUDOLPH KOEiNiG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE POHTOISE.
PRICE LISTS FREE.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.

By Special Appointment to His Majesty the King of Italy.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE 14*. PORTABLE TIN CASE FOR DITTO, 2s. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, ST. BRIDE ST. {fate 2, Foster Lane), LONDON.

172,

O.T18LEYcgCo.,
OPTICIANS.

BROMPTON ROAD, S.W.
(Close to South Kensinjjton Museum).

THE PHONEIDOSCOPE
An Instnimcnt for Observing the Colour-Figures of Liquid Fihns under th«

action of Sonorous Vibrations.

Brine « visible demonstration of the Vibratory and Molecular Motion of a

Telephone Plate. . ,

The PHONEIDOSCOPE, with 3 Discs, Botde of Solution, DescnpUve

Panmhlet, &c., in Cardboard Box, 10*. f>d.

MANUFACTURED AND SOLD WHOLESALB AND ^^^'^^'^^ - _^
S. C. TISLEY & CO.. 172, BROMPTON ROAD. LONDON, S.W.

TELEPHONIC ELECTRICITY. All MaterlaU suppUed for expe i-

mental puri>oses.

Prke Lists of EUctrital and Acoustic Apparatus with Drawings and

Description of the Harmonofra/k, Post Free, 2d.
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BARCLAY & SON,
138, REGENT STREET, LONDON.

Te Her Majesty and H.R.H. the Prince ef Wales.

DUPLEX LAMPS.

MODERATOR LAMPS.

READING LAMPS.

MICROSCOPE LAMPS.

BEST colza: oil.

Ai KEROSINE OIL.

WAX, SPERM,
AND

PARAFFINE CANDLES.

ILLUSTRATED CATALOGUES POST FREE.

DRAPER'S INK (DICHROIC),
THE NEW BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted

by the principal Banks, Public Offices, and Railway Companies throughout
Ireland.

It writes almost instantly Full Black. I Flows easily from the Pen.

Does not corrode Steel Pens. Blotting-paper may be applied at the

Is cleanly to use, and not liable toBlot. | moment of writing.

Can be obtained in London, through Messrs. Barclay & Sons, Farring-

don Street; W. Edwards, Old Change; F. Newbery & Sons, Newgate
Street; Wm. Mather, London and Manchester; J. Austin & Co., Duke
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of

all Stationers.
BEWLEY & DRAPER (Limited), Dublin.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, or Business
Purposes.

Illustrated Priced Catalogues post free for six stamps.

Carriage allowed to any station in England or Wales, on orders of 40*.

value and upwards.

MOTTERSHEAD AND CO
7, EXCHANGE STREET, & 10, HALF MOON STREET,

MANCHESTER.-

JAMES WOOLLEY, SONS, & CO.,

69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted for privaU study.

Price Lists on Application.

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion givenas to GENUINENESS, PURITY,
and VALUE.— BwfCB Wright, 90, Great Russell Street, London,

MINERALOGY AND GEOLOGY.
A New List of Collections of Fossils, Minerals, and Rocks now ready,

includmg Special Collections to illustrate the various Text-books, in

Cabinets. List of Sections if Rocks for the Microscope. Blowpipe Appa-
ratus and Materiab of all kinds in Cases or separately. New Patterns of

Geological Hammers, with prices. List of New and Second-hamd Books of

JAMES R. GREGORY,
MUSEUM OF GEOLOGY.

88, CHARLOTTE STREET, FITZROY SQUARE.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quaUt;. Cycles, v. ^ per ounce ; Sqmares,

w. 9<^. ; post free ^. extra ; Ground edged Slips, 51. per gross ; also

ether Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, 151, High Street, Stoke Newington, N.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gx., he says

:

—" As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of yerbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, sach as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are suppUed on me following
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays ». ..» .~ J^t a o
200 Specimens, in Cabinet, with 5 Trays >m .^ .» 5 5 o
300 Specimens, in Cabinet, with 9 Drawers ... ... le 10 •
400 Specimens, in Cabinet, with 13 Drawers ~. ». 31 o o

More extensive Collections at 50 to 5,000 Guineas each.

MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List, in

Pocket Case, 2S. ; 24 ditto (second series), 2S. ; Moh's Scale of Hardness
of Minerals, 9 Specimens with File and streak tablet in a convenient Case,
4J. ; von Kohbell's Scale of Fusibility of Minerals, 6 Specimens in Pocket
Case, 2S. ; Geological Collecting Bag complete, 4J. ; Ditto Hammer
Holder and Strap, 2s. Geological Charts, Books, Hammers, Chisels,

Lenses, Acid Bottles, Glass-capped Boxes, Cement for Mounting and Re-
pairing Fossils, Tablets, Card I'rays, &c., &c. Minerals, Fossils,' and
Rocks, sent on approval and for selection to all parts of the world. ^

THOMAS J. DOWNING,
38, WHISKIN STREET. LONDON, E.C.

CATALOGUES FREE.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to zos., in good condition, ready for

printing. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.

FACSIMILE OF SIGNATURE for jj. An exact copy of any name
guaranteed. These signatures being engraved in bold relief, are useful for

Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

•JS, FLEET STREET, LONDON, E.C.

ARTISTIC—To Ladies and Gentlemen with
some leisiure time, desiring to supplement their incomes, an opportunity
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect style. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frank-
lin Nash, Artist and Engraver, 75, Fleet Street, London, E.C.

On the ist of every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edited by John T. Carrington,

With the Assistance of

Frederick Bond, F.Z.S. I Frederick Smith, F.L.S.
Edward A. Fitch. J. Jesner Weir, F.L.S.
John A. Power, M.D. | F. Buchanan White, M.D.

The Entomologist was founded for the purpose of diffusing information
with regard to the science generally, and especially respecting Insects in-

jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
for Figuring Varieties. Monthly Lists of Duplicates and Desiderata are
published.

Interesting articles on all branches of the science are promised by leading
entomologists. Especial attention is given to the printing of the Woodcut
Illustrations, which are numerous. There are occasionally Coloured
Plates.

SIMPKIN,^^ MARSHALL, and CO. , Sutioners' Hall Court.
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CHEMICAL APPARATUS-SCIENTIFIC INSTRUMENTS.
Porcelain, Glass, Stone, and Metal Apparatus for Chemical and Philosophical Purposes and Lectures.

ELECTRICAL, MEDICAL, AND EXPERIMENTAL COILS AND APFARA TUS.

BUNSEN'S MODIFIED FILTER PUMPS, from 10s. 8d. to 67s.
ELECTRIC LAMPS FROM 35s. UPWARDS, AND BATTERY OF 40 QUART BUNSEN'S CELLS FOR SAME AT £8.

GEISSLER'S TUBES.
Catalogues and Illustrations -will he sent gratuitously. A Liberal Discount allowed to Wholesale Buyers.

WHOLESALE IMPORTERS and MANUFACTURERS,
Sets of Apparatus

according to Professor

Valentin s " Book of
Chemistry," Professor
Attfield's " Manual of
Chemistry," &c., always
in stock.

AUG. BEL and CO.,
Sole Agents for Grenet's Batteries, and Contractors to the Government.

Sets of Apparatus as

required by the Govern-

ment Schools always

ready and kept in stock.

34, Maiden Lane, Southampton St., Strand, W.C.
CAILLETET'S APPARATUS FOR LIQUEFACTION OF GASES-

For the convenience of Teachers and Students at the South Kensington Classes, the Science and Art Department has authorized us to keep a stock in

the store-room, first floor of the building, where the different sets and other articles axe always ready for delivery.

SOME OF
MESSRS. MACM ILLAN & CO.'S

ANNOUNCEMENTS.
Collected Works of Francis Sibson,

M.D., F.R.S. With Illustrations. 4 vols. 8vo.

The Relations of Mind and Brain. By
H. CALDERWOOD, LL.D., Professor of Moral Philo-
sophy, Edinburgh. \Shortly.

The Theory of Political Economy. By
W. S. JEVONS, F.R.S., Professor of Political Economy,
University College, London. New and Revised Edition.

Northward Ho: a Consecutive Narra-
tive of the Various Attempts to Reach the North Pole.

By Captain A. H. MARKHAM, R.N. With Illustrations.

Crown 8vo.

Scientific Essays. By the Same. With
Illustrations. 8vo.

Heat : Easy Lessons in. By Miss
C. A. MARTINEAU. Edited by Prof. W. F. Barrett.
With Illustrations.

Light : Easy Lessons in. By Mrs.
AWDRY. Edited by Prof. Barrett. With Illustra-

tions.

A Defence of Philosophic Doubt. By
A. J. BALFOUR, M.P. 8vo.

Political and Educational Addresses.
By Sir JOHN LUBBOCK, Bart., M.P., F.R.S. , &c. Svo.

Field Geology. By Archibald Geikie,
F.R.S., Professor of Geology at Edinburgh. With Illus-

trations. Crown Svo. {Shortly.

Sound. By Dr. W. H. Stone. With
Illustrations. Fcap. 8vo. [Shortly.

Exercises in Arithmetic. By S. Pedley.l

MACMILLAN AND CO., LONDON.

THE ZULU WAR.

MY COMMAND IN SOUTH AFRICA,
1874-78.

COMPRISING EXPERIENCES OF TRAVEL IN THE COLONIES OF SOUTH AFRICA AND IN THE
INDEPENDENT STATES.

By General Sir ARTHUR THURLOW CUNYNGHAME, G.C.B.,
'

, then Lieutenant-Governor and Commander of the Forces in South Africa.

(Second Thousand). With 3 Maps, 8vo, I2s. 6d.

The Times of Feb. 19 says :—" The book is full of incidents which vividly illustrate the condition of the colonies and the

ckaracter and habits of the natives. . . . Though its narrative concludes before our actual rupture with the Zulus it contains valuable

illustrations of Cape warfare, and at the present moment it cannot fail to command widespread attention."

MACMILLAN AND CO., LONDON.

Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by

MACMILLAN AND Co., at thc Office, 29 and 30, Bedford Street, Covent Garden.—Thursday, April 10. 1879.
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t
BROWNING'S

ACHEOMATIC
TELESCOPES.

Achromatic Telescope, with 4-inch object-glass of

the best quality, 60 inches focus, mounted on

Browning's improved double-jointed tripod

stand, having quick and slow screw motions in

altitude and azimuth, with three celestial eye-

pieces, powers 60, 150, and 200, one terrestrial

eye-piece and finder, the Telescope with rack

adjustment, packed in solid mahogany case

£45

This instrument was designed at the request of, and
was approved by, the Astronomer-Royal, Sir G. B,

Airy, K.C.B.

Catalogue of Astronomical and Terrestrial
Telescopes sent post free.

JOHN BROWNING,
OPTICAL AND PHYSICAL INSTRUMENT
MAKER TO H.M. GOVERNMENT, THEROYAL
SOCIETY, THE ROYAL OBSERVATORY OF
GREENWICH, AND THE OBSERVATORIES
OF KEW, CAMBRIDGE, MELBOURNE, THE
U.S. NAVAL OBSERVATORY, CAMBRIDGE
AND HARVARD UNIVERSITIES, HOBOKEN
COLLEGE, &c., &C.

63, STRAND, W.C.
Factory—Southampton Street, London, W.C.

ESTABLISHED 100 YEARS.
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WANTED, Clean Copies of NATURE, N^o. 472,
for November 14, 1878. Address— Office of
NATURE, 29, Bedford Street, Strand.

MICROSCOPIC OBJECTS
Of superlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prize Medal awarded for Excellence, Variety, <5rv.

EDMUND WHEELER, 48N, Tollington Road, Holloway, London, N.

UNIVERSITY OF DURHAM
COLLEGE OF PHYSICAL SCIENCE,

NEWCASTLE-UPON-TYNE.
The Council of this College will receive applications for the Professorship

of Geology, Salary ;£ 300 and Two-Thirds of the Student's Fees.
Candidates for the office are invited to apply (with Testimonials) to Theo.

Wood Bunnikg, Secretary to the College of Physical Science, Newcastle-
upon-Tyne, before MONDAY, the 28th of APRIL, from whom full par-
ticulars as to duties, &c., may be obtained.

UNIVERSITY COLLEGE, LONDON.
BOTANY.

A PRACTICAL CLASS, under the superintendence of Mr. F. O. Bower,
will meet in the Zootomical Gallery on Tuesdaj's, Wednesdays, Thursdays,
and Fridays, from 2 to 5, commencing on the ist day of May.
N.B.—This Course is designed to cover the requirements of Candidates

for the Second B.Sc. Examination of the London University so far as
practical laboratory work is concerned.

Fee, ;f4 4f. (exclusive of a small sum not exceeding 5J. for materials).

TALFOURD ELY, M.A., Secretary.

SUNDAY LECTURE SOCIETY.—LEC-
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY
AFTERNOON, commencing at Four o'clock precisely. Sunday,
April 20.—Andrew Wilson, Esq., Ph.D., F.R.S.E., Lecturer on
Zoology and Comparative Anatomy in the Edinburgh Medical School,
&c., on " The Relation of Science to Religion."—First Lecture: " The
General Attitude of Scientific Fact to Religious Belief."—Members'
Annual Subscription, £\. Payment at the Door—One Peimy, Sixpence,
and (reserved seats) One Shilling.^ _.,

ROYAL COLLEGE OF SURGEONS IN
IRELAND.

NOTICE is Hereby Given, that on the ist day of JUNE next the Coun-
.cil will proceed to elect a CURATOR of the Museum at a salary of ^i-cfl

a year.

Candidates will be required to lodge at the College, on or before the 31st

of May next. Preparations in Human and Comparative Anatomy, made by
themselves, as prescribed in the regulations.

Information respecting the duties of the office may be obtained by appli-

cation to the Registrar at the College.

By order of Council,

JOHN BRENNAN, Registrar.

April ist, 1879.

TUITION for the UNIVERSITIES, CIVIL
Service, and Army.—Pupils prepared f( r the above by a Tutor in South
Kensington. Address

—

Tutor, Lamley's Library, Thurloe Place,
South Kensington.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the General Library, or for any of the Departmental
Libraries (Astronomical Observatory, Botanic Garden, Bussey Institution,

Divinity School, Law School, Museum of Comparative Zoology, Scientific

School), may be sent to the Agents, Messrs. TrI'bner & Co., 57 and 59,
LudgateHill, London.

JUSTIN WINSOR, Librarian.

WITHERNDEN SCHOOL, CATERHAM
VALLEY, SURREY.—Principal, Mr. C. H.LAKE, B.A. Lond. (in

Honours). Education on Natural Principles. A limited number of Pupils.

SOUTH LONDON SCHOOL OF
PHARMACY.

TO STUDENTS.—Dr. MUTER will commence a Course of 12 Lectures

and 4 Tutorial Evenings on "The Elements of Light, Heat, and Electri-

city," fully illustrated by Experiments, on 22nd April, 1879, at 7 P.M.

Tickets, £,1 23. each, to be had of Mr. Baxter, Secretary, at the Office of

the School, Kennington Cross, S.E. _

LIVING SPECIMENS FOR THE MICROSCOPE.
THOMAS BOLTON. MICROSCOPIST'S and NATURALISTS

STUDIO, 17, ANN STREET, BIRMINGHAM.
T. B. has last week posted to his subscribers Embryo of the Fre.?h-water

Mussel, Anodonta cygncea, and the previous week the rotifers Synchata
niordax and Atiuraa sguanmia, in each case illustrated with drawings
and descriptions. He has also distributed Cristatella, Plumatella, Freden-
cella, Stephanoceros, Floscularia, Melicerta, Hydatina, Rhynops, Euglena,
Pandorina, Nitella, Desmids, Frog Spawn, &c.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.
A friend has offered T. B. a constant supply of mouated and unmounted

specimens of all kinds of Parasites of Man and Animals (Entozoa and
Ectozoa), also sections of all Mammalian organs.

A GENTLEMAN who is going on a Dredg^
ing Cruise round the British Isles would be glad to meet another Natu.
rahst who would be willing to accompany him during the whole or part
of the voyage.—For further particulars apply to C. P. Ogilvie, F.L.S.
Sizeville House, Leiston, Suffolk.

A GRADUATE in Natural Science Honours
(Oxon.) prepares Gentlemen for Examinations in Chemistry, Physics,
and Elementary Mathematics.—Address Alpha, care of Publisher o£
Nature, 29, Bedford Street, Strand.

FOR SALE.-A COMPACT, GENERAL
COLLECTION of FOSSILS, the property of a Gentleman who,
through adverse circumstances connected with ill-health, is under the
necessity of parting with his geological treasures. It includes about
500 specimens, representing, say, 250 Species. Price £6.

W. H. SHRUBSOLE, F.G.S., SHEERNESS-ON-SEA, in the hope of
thereby helping a friend, will be glad to furnish full particulars.

LABORATORY, 38, GRACECHURCH STREET, LONDON, EC
A. ANTHONY NESBIT, F.C.S.,

WATER ANALYST,
Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part erf

the Kingdom.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedroo.ms. Systematic Teaching
in Science, Foreign Languages, and University Courses.
Calendar post free from

The Principal—BENJAMIN RALPH, LL.B. Dub.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the

direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, ist and 2nd B.Sc, Preliminary Scientific M.B.,
Botany, Physiology, Chemistry. All the work practical.

HOW to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH and PRINT aCARTE, see ILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to

TRANSFER LANTERN SLIDES.

J. LANCASTER & SON, Bull Street, Birmingham.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., &c., in three sizes.

No. I, to bum 3 hours, £2 2S. ; No. 2, to burn 6 hours, ^^^ 3s. ; largest

size, £5 5s. Set of 20 Quart Bunsen's Cells, £4 4s. Model Electric

Lamp and 10 Cells, £2 12s . 6d. _____^

ELECTRICAL & SCIENTIFIC APPARA-
TUS for AMATEURS and the TRADE.—Microphones of e%ery fon*,

from IS. 6d. New cheap Electric Lamps and Batteries. Induction

Coils and Frictional Machines are specialties. Electrical Bells, Fire

and "Thief Alarms, and Automatic Switch-boards. Magnets, Covered

Wires, Screws, and all Materials. Apparatus for Science Teachers.

Illustrated Catalogue, one stamp. Repairs and Alterations. Appara-

tus made to shetch.—DALE & CRAMPTON, Manufacturing Elec-

tricians, 4, Littlp Britain, E.C.

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.

Py Special Appointment to His Majesty the King of Italy.
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CLIFFOED TESTIMONIAL FUND.
The friends of PROFESSOR Clifford, who was compelled by ill health to relinquish active work and reside in

IMadeira, were anxious to present him with a substantial Testimonial in public recognition of his great scientific and
literary attainments.

At a meeting held at the Royal Institution, Albemarle Street, on Friday, January 31st, William Spottiswoode,
Esq., President of the Royal Society, in the Chair, it was resolved that a Fund should be raised for the above-men-
tioned purpose, and that the sums received should be placed in the hands of Trustees, for the benefit of Professor
Clifford and his family.

Professor Clifford died at Madeira on March yd. The Executive Committee have now to announce that it

is intended to proceed with the raising of the Fundfor the benefit 0/ his Widow and Children, who have no other
provision.
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NEW MONTHLY GEOGRAPHICAL
PERIODICAL.

Now ready, the APRIL Number of

THE PROCEEDINGS OF THE ROYAL GEOGRAPHICAL
SOCIETY, AND MONTHLY RECORD OF GEOGRAPHY.

Published under the Authority of the Council, and Edited by H. W. Bates,
\ Assistant-Secretary.

Contents.

Explorations Inland from Mount Cameroons, and Journey through Congo
to Makuta. By the Rev. T. J. Comber. With Map.

Ou the Bamangwato Country. By (ihe late) Capt. R. R. Patterson. With
Map.

The Mountain Passes Leading to the Valley of Bamian. By Lieut. -Gen.
E. Kaye, C.B.

Colouring of Maps. By Prof. Cayley.
Geographical Professorships.

African Overland Telegraph.
Geographical Notes, &c.

Price to Non-Fellows, is. 6d.

EDWARD STANFORD, 55, Charing Cross, S.W.

Price ijp. Monthly.

MACMILLAN'S MAGAZINE
FOR APRIL, 1879.

CONTEI^rS.
I.—" The Royal Family of Egypt." By Roland L. N. Michell,

2.
—" Haworth's."—By Frances Hodgson Burnett, Author of "That Lass

o' Lowrie's." Chapters XXXIII.—XXXVII.
3.
—" The Southern States of the American Union." By Archer Anderson.

4.
—" Recent Homeric Criticism.—Mr. Paley's Defence." By Prof.

Mahaffy.
5.
—" Chamouni and Rydal." By J. Truman.

6.—"What is to be done with the Slums?" By W. T. McCuIIagh
Torrens, M.P.

7.—"A Doubting Heart." By Miss Keary. Chapters XXII., XXIII.
8,
—" Bums's UnpubUshed Common-place Book." By William Jack.

No. II.

9.
—"Reciprocity." No. III. The Best Remedy for the Present Indus-

trial Distress. By A. J. Wilson.

MACMILLAN & CO., LONDON.

MR. OAKLEY COLES' WORKS.
In preparation. Third Edition, demy Svo.

DEFORMITIES OF THE MOUTH, their Mechanical
Treatment. With an Appendix of Illustrative Cases. London

:

Churchill, New Burlington Street.

Opinions of the Press on the First and Second Editions.
LfANCET, November 38, 1868.—" The work is fuU of usefulinformation

of every day utility to the practitioner."

LANCET, July 16, 1870.— 'The Second Edition of this work shows
that the author has coiuinued to devote himself with zeal to the investigation

and treatment of a very interesting class of cases. We recommend the

work to the study of both Surgeons and Dentists."

BRITISH JOURNAL OF DENTAL SCIENCE, August, 1870.—"The Second Edition bears upon its pages the most satisfactory evidence

of the industry and leal with which he has followed up the study and prac-

tice of the specialty he has devoted himself to with so much success

Altogether we must heartily congratulate Mr. Coles on this creditable com-
pletion of a work which cannot but redound to his credit, wherever it is

known."

A MANUAL OF DENTAL MECHANICS. With
150 Illustrations. Churchill, New Burlington Street.

Opinion of the Press.
AMERICAN DENTAL REGISTER, November, 1874—"The

work we regard as a very valuable one to the student, and, indeed, for the

Practitioner. It should be in every Dentist's library."

NOTES FOR DENTAL STUDENTS. 2s. 6d.

Butcher, 4, Crane-court, Fleet Street.

Opinion of the Press.
BRITISH JOURNAL OF DENTAL SCIENCE, August, 1876.

—" We cordially welcome this useful little book Of great value

to those preparing for the Dental Diploma We hope there will

soon be a Second Edition needed."

THE DOCTOR, September, 1876.—" Carefully arranged and very
complete. Indeed they seem to try to take in rather more than sufficient for

Dental students We have no other fault to find with this note-book,
which appears a model^of what such a work should be."

THE MOUTH AND TEETH DURING PREG-
NANCY. Reprinted by permission from the Transactions of the

Odontological Society. Pp.31. Price is. 6d. London: Wyman and
Sons, Great Queen Street.

Opinion of the Press.
THE BRITISH MEDICAL JOURNAL.—"The author has

evidently paid considerable attention to the subject, and gives many useful
hints as to the management and relief of the distressing toothache and
neuralgia complicating pregnancy The remarks on treatment are
practical, and will repay perusal. The practitioner will do well to
carry out the suggestions offered by the author.

NEW VIEWS IN ASTRONOMY.
Mr. Harris will be glad to receive the names of gentlemen willing to

devote the time necessary to make themselves acquainted with the reasa
and ez'ieience supporting the arguments in each of the twelve important cas_

included in the " new views," in order that he may arrange explanatoir

lectures expressly for the purpase of bringing the several subjects succc
sively under their consideration in a satisfactory manner.
The lectures will be given, in the first instance, at the Town Hall, Kilbur

where the models and diagrams are now on view, as soon as a sulificiei

number of persons to constitute an audience have sent in their names anid

expressed their intention of attending.

It is, of cjurse, desirable that all those attending should have at leas

some elementary knowledge of physical science, and it is hoped that man]
of the professional, practical, and learned students of natural science

make it their business to attend the lectures.

In consequence of the somewhat excessive fear on the part of scienti

journalists of offending the prejudices and atiioiir propre of (so-calle

orthodox science, it has been as yet impracticable to bring any of the

extremely important subjects under the notice and consideration of tho9

who ought now by thorough knowledge of their merits to be in a position to

appreciate and pass judgment upon them.
'Ihe subjects of the proposed lectures are as follows:—"Gravitation and

Centrifugal Force," "The Theory of Cometary Orbits," "Aberration of

Light," " The Law of Gravitation, and the Relative Orbital Planes of

Planetary Revolution," "Theory of the Double Tide, and the supposed

Tidal Effect of the Sun's Gravitatlve Influence," " The Pendulum as a

Measurer of Terrestrial Gravitation," " Velocity-theory and Undulatory-

theory of Light."
Cards of invitation to the lectures with particulars will be sent as soon as

the number is sufFicient to enable arrangements to be made. Mr. HARRIS'S
address is CLIFTON HOUSE, KILBURN SQUARE.

The astronomical working models and diagrams illustratine the '• new
views" and "old theories," will continue on view at the Town Hall,

Station Road, Kilburn, on Mondays, Wednesdays, and Fridays from 3 to 5

o'clock, and from 8 to 9 o'clock p. m.

Admission by Cards only.

Gentlemen interested in the subject will be welcome on presenting their

own cards.

Price ^d.

THE TELEGRAPHIC JOURNAL
AND

ELECTRICAL REVIEW
For April 15th, 1879, contains :

—

Leader : The Society of Telegraph Engineers.

M. Ader's Telephone without a Diaphragm. By M. le Comte du Moncel.

Prof, Hughes on Induction.

Oppenheimer's Lightning Guard Insulator. (Illustrated )

A New Form of Shunt Box. By J. Rymer-Jones. (Illustrated.)

Edison's New Electric Lamp.
Fuller's Electric Light. (Illustrated.)

Induction Apparatus for Reversed Currents. By Professors Elihu Ihom-

son and Edwin J. Houston. (Illustrated.)

Clerac's Tube. By Prof. Thomas A. Edison.

Notes.
New Patents—1879.
Proceedings of Societies.

General Science :—
, , , . „ ^x., j -w

'
' Engines for Working Electric Light Machines. (Illustrated.)

" Mechanical Production of Speech."

City Notes.

London: HAUGHTON & CO., 10, Paternoster Row.

Extra fcap. Svo, 3s. dd.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer oo

Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., London.

BRYCE-WRIGHT'8 LATEST ARRIVALS.
GEMS.—Two very large Diamonds from tlie Cape, 35 and 32

carats weight respectively.

MINERALS.—Magnificent Atacamites from Australia ; Rit-

tingerite, Xanthocone, Native Amalgam, Large Topazes

from Siberia.

METEORITES.—Very fine series of Aerosiderites.

STONE IMPLEMENTS.—Very fine collection from the

Valley of the Mississippi. Very rare Pottery from the same

locality ; also specimens of Moquis Pottery.

Catalogue on application. Price One Shilling.

BRYCE-WRIGHT,
90, GREAT RUSSELL STREET, BLOOMSBURY,

LONDON, W.C

DIAMONDS AND OTHER PRECIOUS
STONES. Scientific opinion glvenas to GENUINENESS, PURITY,
and VALUE.— Brycb Wright, 90, Great Russell Street, London,
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DIARY OF SOCIETIES.
London

THURSDAY, April 17.

Chemical Society, at 8.—On the Determination of Tartaric Add In Lees and

Inferior Argols, with some Remarks on Filtration and Fhrecipitation : B. J.

Grosjean.—On Conditions affecting the Equilibrium of Certain Chemical

Systems: M. M. P. Muir.
LiNNEAN Society, at 8.—New Guinea Birds: R. Bowdler Sharpe.—Zoolo-

gical Memoranda, Xile Land : Dr. J. Murie.—On the Occurrence of

Gadiis macroce^haius at the Mouth of the Thames : Dr. F. Day.

SUNDA V, April 20.

StJKDAY LECTtJBE SOCIETY, at 4.—Relation of Science to Religion : Dr.

Andrew Wilson.
MONDAY, April 21.

Society of Arts, at 8.—Recent Advances in Telegraphy : W. H. Preece.

Victoria iNSTrrirrE, at 8.—System of Zoroaster: R. Brown.
Medical Society, at 8.30.

TUESDAY, April 22.

Royal Institution, at 3.—Schubert : Ernest Pauer.
Metropolitan Scientific Association, at 7.

West London Scientific Association, at 8.—Molecxilar Motion : Dr.

W. M. Ord.
Horticultural Society, at i.—Scientific Committee.

lYEDNESDAY, April 23.

Society of Arts, at 8.—English Freshwater Fisheries : J. Willes-Bund.

Royal Society of Literature, at 8.—WTiat is Poetry? G. W. Moon.

THURSDAY, April 24.

Royal Society, at 8. 30.

Royal Institution, at 3.—^Dissociation : Prof. Dewar.

FRIDAY, April 23.

Royal Institution, at 9.—Generic Images : Fr. Galton.

Quekett Microscopical Club, at 8.—On a Method of Resolving the

Finest-lined Diatomaceous Tests : Adolf Schulze.—On the Reproductive

System of Certain of the Acarina: A. D. Michael, F.R.M.S.

SATURDAY, April 26.

Royal Institution, at 3.— Architecture: H. H. Statham.

Physical Society, at 3

TOSUBSCRIPTIONS
Yearly
Half-yearly . . .

Quarterly ....
To the Colonies, United States,

all places within the Postal Union

Yearly
Half-yearly ....
Quarterly

NATURE
. 28J.

. 14J. 6d.

7s. 6d.

the Continent, and

30J.

1 5J.

8j.

6d.

td.

Office : 29, Bedford Street, Strand.

THE BEST FARMERS' NEWSPAPER,
THE CHAMBER OF

AGRICULTURE JOURNAL
AND FARMERS' CHRONICLE,

Edited by John Algernon Clarke, Secretary to the Central Chamber
of Agriculture,

Devotes tpeoal attention to the discussions and proceedings of the Chamber
of Agriculture of Great Britain (which now number upwards of 18,000
members), besides giving original papers on pracrical farming, and a mass of
intelligence of particulai value to the agriculturist.

The London Com, Seed, Hop, Cattle, and other Markets o£ Monday are
specially reported in this Journal, which is despatched the same evening so
as to ensure delivery to country subscribers by the first post on Tuesday
morning. Price yi. , or prepaid, 15.1. a year post free.

Published by W. PICKERING 21. Arundel Street. Strand, W.C

W. L A D D & CO.,
Scientific Instrament Mannfactnrers

{By A^pcintrnttU U th^ R»yal InsHtuHoH of Great Britattti,

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.

EDMUNDS' PHONOSCOPE for makuig Vocal Vibra-
tions visible in a Vacuum Tube.

HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, ftc.

LADD'S IMPROVED SELF-CHARGING HOLTZ
ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrament is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

lUutirated Catalogtu, Suc^t^t,

STATISTICAL SOCIETY'S JOURNAL.
Now ready. Part I., Vol. XLII., March, 1879, price 51.

Contests.

Reports on—i. The Fourth Session of the Permanent Commission of the
International Statistical Congress held in ParLs in July, 1878.

2. The First Session of the International C.ngress of Demography and
Medical Geography held in Paris in July, 1878.

3. The Second Session of the International Prison Congress held in Stock-
holm in August, 1878. By F. J. Mouat, M.D., F.R.C.S., Foreign Secre-
tary and Delegate of the Society.
On the Fall of Prices of Commodities in Recent Years. By Robert

Giffen, Esq.
The Famines of the World, Past and Present. Part II. By C. Walford

F.I.A., Barrister at-Law, &c., &c
Miscellanea.—I. Financial and Commercial History of 1878. II. Prices

of Exports from 1861 to 1877. III. Fires in the Metropolis during 1878.
IV. Enghsh Literature in the Year 1878. V. Universiiy Boat-Races and
Sun-Spot Cycles. VI. The Death Rate and the Morions of the Planet
Jupiter. _VII. Notes on EconDmical and Statistical Works. VIII. Additions
to the Library, with Notes, Periodical Returns, &c.

London : EDWARD ST.ANFORD, 55, Charing Crc^s, S.W.

THE BREWERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interests,
Licensing, Legal, and Parliamentary Matters.

Review of the Malt and Hop Trades ; and Wwe and Spirit Traoi
Record.

The Organ of the Country Brewers.
" The Brewers' Guardian " is published on the evenings of every alternate

Tuesday, and is the only journal officially connected with brewing interests.

Subscription, 161. (>d. per annum, post free, dating from any quarter-day.
Single Copies, ir. each. Registered for transmission abroad-

Offices -5, Bond Court, Walbrook, London, E.C.

NORTH BRITISH AGRICULTURIST,
Is the only Agricultural Journal in Scotland, and circulates extensively

amongst landed proprietors, factors, farmers, farm-bailiffs, and others
interested in the management of landed property throughout Scot.and and
the Northern Counties of England.
The AGRICULTURIST hiu also a very considerable circulation on the

Continent of Europe, America, Australia, and the Colonies.
The AGRICULTURIST is published every Wednesday afternoon in

time for the evening mails, and contains Reports of all the principal British
and Irish Markets of the week, besides telegraphic reports of those held e>
the day of publicarion.
The Veterinary Department is edited by one of the leading Veterinarians

in the country, and is invaluable to the breeder and feeder as a guide to the
rearing of animals, and their treatment when labouring under disease.

Full Reports are given of the Meetings of the Royal Agricultural Society
of England, the Royal Agricultural Society of Ireland, the Highland and
Agricultural Society of Scotland, the Scottish Chamber of Agriculttire,

and all the principal Agricultural Associations throughout Great Britain
and Ireland.
For Advertisers addressing thenKelves to Farmers a better medium docs

not exist.

Price yL By post, ^. Annual Subscrq>tioo, p«yable in advance, 141.
Office.—377, High Street, Edinbiu^h.
Fost-Office Orders payable to Charles Andeison, Jun., Edinburgh.

Established 1843.

THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations.

Conducted by J. W.Doijglas, R. McLachlan, F.R.S., E. C. Rye, F.Z.S.
and H. T. Stainton, F.R.S.

This Magazine, commenced in 1864, contains standard articles and notes
on all subjects coimected with Entomology and especially on the Insects of
the British Isles.

Subscription—Six Shillings per Volume, post free. The volumes com-
mence with the June number in each year.

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of
the entire set to <iate, at the increased price of lor. each ; the succeeding
vols, may be had separately or together, at 7r. each.

London: JOHN VAN VOORST, i. Paternoster Row.
N.B.—Communications, &c., should be sent to the Editors at the above

address.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time of Benjamin Franklin, prove;

conclusively that a Conductor made of Copper of aidequate size is the best
of all appliances for the protection o£ every description of building &om the
destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildmgs and Shippmg in alt parts of the world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the pubUc.

It is simple in its application, no insulators being required, and it costs
only one shilling per foot for the standard size, which is safe in any storm.
R. S. NElVAbli 9i CO.' 130, STRAND, W.C

36, WATERLOO ROAD, LIVERPOOl.
68, ANDERSTON QUAY, GLASGOW.

MANUFACTORY—GATESHBAD-ON-TYNS, ^
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LA SEMAINE FRANQAISE : a Weekly
Newspaper and Review in the French Language. Politics, Literature,
Science, Art, Varieties, Notes. Price 4^1'. , through booksellers, and at
the railway bookstalls. Office, 37, Southampton Street, Strand, W.C.

LA SEMAINE FRANgAISE: Journal Fran^aise pour
I'Angleterre : Politique, Litterature, Sciences, Arts, Vari^t^s, Nouvelles,
et Notes. Un exemplaire par la poste, 4}^'., en timbres poste. Abonne-
ment franco par la poste—un an, lis. ; six mois, gs. gd. Piix ^d., chei
tons les libraires et aux gares des chemins de fer. On s'abonne aux
bureaux, 37, Southampton Street, Strand, Londres, W.C.

LA SEMAINE FRANCAISE.—"'La Semaine Fran-
gaise ' has been brought out in London for the benefit of those English
readers who may wish to study contemporary French from all points of
view, instead of confining their reading to one particular Gallic print.
It certainly merits success."

—

GraJ>hic.

LA SEMAINE FRANgAISE.—For all who read and
speak French.

LA SEMAINE FRANCAISE.—For Teachers and
Schools.

LA SEMAINE FRANgAISE.— For General and
Family Reading.

LA SEMAINE FRANgAISE.—« Tel est le titre d'un
journal hebdomadaire, nous pourrions dire d'une revue de tons les jcur-
naux fran9ais accr^dit<5s. Ce journal reunit, sous le meme couvert, 24
ou 32 pages grand format, et dans ces pages sont publie's, en frangais,
les meilleurs articles, politique^, critiques, et litteraires, qui ont paru
pendant la semaine dans les journaux de Paris. Assnrement le numero
que nous avons sous les yeux est un excellent specimen de ce que peut
faire un heureux choix, guide par une intelligence parfaite de ce qui peut
int^resser les lecteurs."

—

Nouvelle Chronique de Jersey.

LA SEMAINE FRANgAISE.—" The numbers before
us are full of good things. .... It will be far better for most than any
one of the best papers published in Paris itself. We are much pleased
with the character of it, and believe it will be highly valued in all those
many households where French is cultivated. The printing is very well
done."

—

Queen.

P.0.0. payable to T. Spanswick, at King Street, Covent Garden. W.C.
Terms of Subscription:— s. d.

Three months 5 o
Six ,, 9 9
Twelve „ 18 o

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Cjrcles, y. 6d. per ounce ; Squares,
2S. gd. ; post free 2d. extra ; Ground edged Slips, 5s. per gross ; also
•ther Mounting Materials and Objects prepared for mounting.—CHAS.
PETIT, 151, High Street, Stoke Newington, N.

MINERALOGY AND GEOLOGY.
COLLECTIONS ILLUSTRATING ABOVE SCIENCES FROM 4^.

ALSO SINGLE SPECIMENS AT VERY REASONABLE PRICES.
POLISHED STALAGMITE AND FLUOR SPAR.
SCRAPS FOR BLOWPIPES js. per doz. boxes.

TABLE OF HARDNESS, ss. 6d.

GEOLOGICAL CHISELS AND HAMMERS.
PRIVATE LESSONS AND EVENING CLASSES.

SAMUEL HENSON,
277 (Laieiisa), STRAND, LONDON, W.C.

MINERALOGY AND GEOLOGY.
A New List of Collections of Fossils, Minerals, and Rocks now ready,

including Special Collections to illustrate the various Text-books, in
Cabinets. List of Sections of Rocks for the Microscope. Blowpipe Appa-
ratus and Materials of all kinds in Cases or separately. New Patterns of
Geological Hammers, with prices. List of New and Second-hand Books of

JAMES R. GREGORY,
MUSEUM OF GEOLOGY,

88, CHARLOTTE STREET, FITZROY SQUARE .

GEOLOGY—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, priee 9s., he says

:

—" As it is impossible to enabl« the reader to recognise rock^ and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to
obtain a well arranged collection of specimens, such as may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are supplied on £e following
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays ....>. .^ £a a a
200 Specimens, in Cabinet, with 5 Trays .^...,..550
300 Specimens, in Cabinet, with 9 Drawers ... .„ 10 10 o
400 Specimens, in Cabinet, with 13 Drawers .^ ... 21 o 9

More extensive Collections at 50 to 5,000 Guineas each.

THE ''HANSA,"
Published since 1864, in Hamburgj is the only independent professional
paper in Germany, dedicated exclusively to Maritime Objects. Essays,
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve-
lopment of Maritime Afiairs in every respect. Every second Sunday one
Number in 4to at least; frequent supplements and drawings. Subscription
at any time ; preceding numbers of the year furnished subsequently. Price
12s. for twelve months. Advertisements ^d. a line, widely spread by this
paper; considerable abatement for 3, 6, 12 months' insertion. Business
Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by
W. V. Frkeden, M.R., Hamburg, Alexander Street, 8.

SOME OF
MESSRS. MACMILLAN & CO.'S

ANNOUNCEMENTS.
Collected Works of Francis Sibson, Scientific Essays. By the Same. With

M.D., F.R.S. With Illustrations. 4 vols. Svo. Illustrations. "

The Relations of Mind and Brain. By
H. CALDERWOOD, LL.D., Professor of Moral Philo-
sophy, Edinburgh. IS/ior^y.

The Theory of Political Economy. By
W. S. JEVONS, F.R.S., Professor of Political Economy,
University College, London. New and Revised Edition.

Northward Ho; a Consecutive Narra-
tive of the Various Attempts to Reach the North Pole.

By Captain A. H. MARKHAM, R.N. With Illustrations.

Crown Svo.

A Defence of Philosophic Doubt. By
A. J. BALFOUR, M.P. Svo.

Political and Educational Addresses.
By Sir JOHN LUBBOCK, Bart., M.P., F.R.S. , &c. Svo.

Heat : Easy Lessons in. By Miss
C. A. MARTINEAU. Edited by Prof. W. F. Barrett.
With Illustrations.

Light : Easy Lessons in. By Mrs.
AWDRY. Edited by Prof. Barrett. With Illustra-

tions.

Field Geology. By Archibald Geikie,
F.R.S., Professor of Geology at Edinburgh. With Illus-

trations. Crown Svo [Shortly.

Sound. By Dr. W. H. Stone. With
Illustrations. Fcap. Svo. [Shortly.

Exercises in Arithmetic. By S. Pedley.

MACMILLAN AND CO., LONDON.
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JOHN NORMAN,
MANUFACTURER OF

I^ICROSCOPES, OBJECTS, CABINETS,
TABLES, LAMPS,

And all Glass Appliances for Microscopes,

HAS OPENED NEW AND EXTENSIVE PREMISES AT
123, Queen Victoria Street, E.G.

Lists post free en applieaticn.

MICROSCOPIC OBJECTS.
Horn Sections, Blood Discs, Featheri, Hairs, Sections of Bone and Teeth,

Fish Scales, Anatomical Preparations from the Human Subject and Lower
Animals, Palates of MoUusca, Sections of Shells and Pearls, Polyzoa, whole
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder-
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara-
tions, Diatomacese, Salts, Crystals, Sections of Rocks, Fossils, Minerals,

&c
Ochreous Iron in Moss-like Forms in Calcite, zs. fxi. post-free.

Stellar Mica, or Canadian Phlogopite, is. sd. post-free.

Catalo£;aes free.

THOS. D. RUSSELL,

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For Livas only. Established 1807.

Net Premiums and Interest ......... .m ~. ~. ;f 396,818
Accumulated Funds .„.........>_ .^ >» ~. ;£3,o83,28i

Also a Subscribed Capital of more than ... » ... ~. >£i. 500,000
Reports, Prospectuses, and Forms may be had at the OflSce, or from anf

of the Company s Agents, post free.

GEORGE HUMPHREYS. Actuary and Secretary.

JAMES WOOLLEY, SONS, & CO.,

69, MARKET STREET, MANXHESTER.

CHEMICAL APPARATUS AND REAGENTS
Fmt Lecttire and Class Demonstration, Laboratory Instmctioa, &C.

SETS OF APPARATUS AND CHEMICALS
For the varicos Public Examinations.

PortaiU Chemical Cabinets adapted for private study.

Price Lists on AppHcation.

48, ESSEX STREET, STRAND. LONDON, W.C. THE MINIATURE MICROSCOPE LAMP

ADVERTISING.
C. H. M A Y <S6 C O.,

GENERAL ADVERTISING OFFICES,

78, GRACECHURCH STREET, LONDON, E.C.
(The only .\ddiess.)

ESTABLISHED 1846.

-Advertisements of every description received for insertion in all News-
:ipers. Magazines, Reviews, &c., a: the same rates as at the offices of the

r ^pers.

Estimates for General Advertising. Reduction for a senes.

Liberal terms to large advertisers.

Advertisements are also received for all newspapers, which may be ad-
dressed to these Offices, without extra charge, and replies forwarded, if

required.

C. H. MAY & CO., having special communication with the leading news-
papers three limes daily, can guarantee the utmos: promptitude and correct-

ness of inserticn to all Advertisements er.trusted to them.

The Press Manual for 1S79, containing a complete List of Newspapers
published in the United Kingdom. Post free, 6d.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to 10s., in good condition, ready for

printing. Small, medium sire, and large engrasings, comprising a great

variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on appUcation.
FACSIMILE OF SIGNATURE for 3J. An exact cpy of any name

guaranteed. These signatures being engraved in bold relief, are useful for
Stamping Books, Circulars, and Documents, or Marking Linen, and made
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
seme leisure time, desiring to supplement their incomes, an opportunity
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect styie. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the cotmtry can receive full instruction by
correspondence. For further particulars call or address Mr. J. Frakk-
UN Nash, Artist and Engraver, 75, Fleet Street, London, E.C.

FRYS GOLD MEDAL,
PARIS EXHIBITION.

COCOA In Packets and Tins, Pure
Cocoa only, v-ith the super-

fluous cil extracted.

"If properly prepared, there is no nicer

or more wholesome preparation of
cocoa."

—

Food, Water, and Air,
edited hy Dr. Hassall.

EXTRACT

(REGISTERED)

PRICE -us. PORTABLE TIN Oi-SE FOR DITTO, ir. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
i, ST. BRIDE ST. {Uiie 2, Fester Lane\ LOSDOiT.

J. S. FRY & SONS, Bristol and London.

MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List, ia

Pocket Case, 2J. ; 24 ditto (second series), is. ; Moh's ScaJe of Hardness
of Minerals, 9 Specimens with File and streak tablet in a convenient Case,

4J. ; voa Kohbell's Scale of Fusibihty of Minerals, 6 Specimens in Pocket
Case, 2J. ; Geological Collecting Bag complete, +?. ; Ditto Hammer
Holder and Strap, is. Geological Charts, Books, Hammers, Ciiisels,

Lenses, Acid Botdes, Glass-capped Boxes, Cement for Mounting and Re-
pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fossils, and
Rocks, sent on approval and for selection to all parts of the world.

THOMAS J. DOWNING,
38, WHISKIN STREET. LONDON, E.C

.- CATALOGUES FREE.

OLDRIDGE'S BALM OF COLUMBIA
Prevents Baldness and the Hair turning Grey, and form? the

Ba-is of a Magnificent Head of Hair, Strengthens Weak Hair^
and causes the

WHISKERS AND MOUSTACHIOS to GROW FREELY.

Sold everywhere, y. 6d., 6s. 6d., and lis..

Wholesale and Retail.

22, WELLINGTON STREET, STRAND, LONDON, W.C.

Established Slxty Years.

HOLLOWAYS PILLS
THIS

MEDICINE

Is a Certain Cure for aU Disorders of the LIVEE, STOMACH

AND BOWELS, A Great PUEiriEE of the BLOOD; a

Powerful Invigorator of the System, in cases of WEAZNES&
AND DEBILITY, and is onequalled in Female Complaint*:
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CEOOKES'
ULTRA GASEOUS STATE OF

MATTEE.
MESSRS. MAWSON & SWAN

Are prepared to supply the following Vacuum Tubes illustrating

Mr, Crook es' recent researches :

—

1. THE ELECTRICAL RADIOMETER,
shewing the dark layer of freely vibrating molecules by which, on Mr.
Stoney s theory, the rotation is effected.

2. THE CUP ELECTRICAL RADIOME-
TER, shewing the convergence of the molecular streams on the concave
side of the vane.

3. THE "BLUE FOCUS," a Concave Re-
flector at moderate exhaustion, shewing the remarkable appearance of
a luminous focus in an " opticallypure" vacuum, without the presence
of any solid or floating particles.

4. THE "GREEN FOCUS."
At this extreme exhaustion the momentum of the molecules is ex-
pended on the glass, which becomes fluorescent at the focus, and very
hot.

'

5. MOLECULAR SHADOWS.
The molecules impinging on the surface of the glass render it fluores-
cent, except where diverted by any solid object placed in their path.
Hence apparently black shadows of glass figures are projected on the
bulb, and if the molucules are caused to alter their path by bringing a
magnet near to the tube, the shadows are twisted out of their position.

MAWSON & SWAN, NEWCASTLE-ON-TYNE.

EUDOLPH KOENIG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.
PARIS, 26, RUE DE PONTOISE.

PRICE LISTS FREE.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CROUCH,
66, BARBICAN, LONDON, E.G.

Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps.

Mailed abroad free.

0. TISLEY & Co.
OPTICIANS, ''

17 2, BROMPTON ROAD, S.W.
(Close to South Kensington Museum).

THE PHONEIDOSCOPE
An IiLStrument for Observing the Colour-Figures of Liquid Films under the

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive

Pamphlet, &c., in Cardboard Box, xas. 6d.

MANUFACTURED AND SOLD VITHOLKSALK AND RETAIL BY
S. C. TI.SLEY & CO., 172, BROMPTON ROAD, LONDON, S.W.
TELEPHONIC ELECTRICITY. AU Materials suppUed for expeji-

mental purposes.

Price Lists of Electrical and Aeottstic Apparatus, with Drawings and
Description of the Harmonos^raph, Post Free, zd.

BARCLAY & SON,
138, REGENT STREET, LONDON.

To Her Majesty and IT.R.H. the Prince 0/ Wales.

DUPLEX LAMPS.

MODERATOR LAMPS.

READING LAMPS.

MICROSCOPE LAMPS.

BEST COLZA OIL.

A I KEROSINE OIL.

WAX, SPERM,
AND

PARAFFINS CANDLES.

ILLUSTRATED CATALOGUES POST FREE.

NOW READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4*. jd. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED DESCRIPTIVE.

Demy 8vo, 480 pp.. Illustrated with 1,600 Woodcuts.

Most Complete dnd Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET
LONDON, W.C.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrtcal Apparatus of all descriptions for Lecture Purposes
Loaned out.

FOR CLASS DEMON-APPARATUS
STRATION and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENT ofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, aof.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New niustrated Catalogue of (to pages post free 6 stamps.

Orders over £a carriage paid to any part of the United Kingdom.

Printed by R. Clay, Sons, and Taylor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by
M/CMUIAN A>D Co., at the Office, 29 and 30, Bedford Street. C( vent Garden.—Tnurfday. April 17, 1879.



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE
" To the solid ground

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

No. 495, Vol. 19] THURSDAY, APRIL 24. 1879 [Price Sixpence

Regi-rered as a Newspaper at the General Past Office.] [.\ll Rights arc Reserved.

BROWNING'S ASTRONOMICAL TELESCOPES.

The EDUCATIONAL REFLECTING TELE-
SCOPE, with Silvered Glass Mirror 4^ in. diameter,

5 ft. focus, mounted on a Parallactic Stand for following

the heavenly bodies with one motion by means of an

endless driying-screw and Hook's joint, with two eye-

pieceSi

PRICE £24 4s, Od.

Powers can be used up to 400 diameters on many
stars with advantage.

LIST OF PRICES OF TELESCOPES FREE.

Sixth Edition, with much New Matter.

A PLEA for REFLECTORS; being a
Description of the New Astronomical Telescopes,

with silvered glass specula, and instructions for using

and adjusting them, with many Illustrations and

Coloured Frontispiece of Jupiter. By JOHN
BROWNING, F.RA.S.—One Shilling, post free.

JOHN BROWNING.
OPTICAL AND PHYSICAL INSTRUMENT MAKER

TO H.M. GOVERNMENT, THE ROYAL SOCIETY,
THE ROYAL OBSERVATORIES OF GREENWICH,
EDINBURGH, &c., &c.

63, STRAND, W.C, LONDON.
Factory—Southampton Street and Exeter Street, London.

Prize Medal, 1862. Established too Years.

Microscopes, Spectroscopes, Spectacles, &^c., Sfc.
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WANTED, Clean Copies of NATURE, No. 472,

for Noreftiber 14, 1878. Address— Office of
NATURE, 29, Bedford Street, Strand.

MICROSCOPIC OBJECTS
Of superlative perfection, illustrating Histology and every branch of Micro-

scopy. Catalogue post free and gratis on application.

PARIS UNIVERSAL EXHIBITION, 1878.
Prite Medal awardedfor Excellence, Variety, &^c.

EDMUND WHEELER, 48N, Tollington Road, HoUoway, London, N.

ROYAL SOCIETY OF LITERATURE.—
The General Anniversary Meeting of the Society for the Election of
President, Vice-presidents, Council, and Officers, for the ensuing year,

and for other business, will be held on WEDNESDAY, the 30th instant,

at the society's Huuse, 4, St. Martin's Place, Trafalgar Square. The
Chair will be taken at half-past 4 o'clock precisely.

April, 1879. W. S. W VAUX, Secretary.

THE MIDDLESEX HOSPITAL
MEDICAL SCHOOL.

SUMMER SESSION, 1879.

Lectures and Clinical Instruction in the Wards will commence on May ist.

Gentlemen can enter to any one Course or to Hospital Practice only.
Two Entrance Sch ilarships, of the annual value of £2^ and £20 respec-
tively, will be offered f ^r competition at the beginning of the Winter Session.
The Broderip and Murray Scholarships are competed for by students who
have completed their third Winter Session.

For prospectus containing particulars as to Resident Appointments, Fees,
&c., apply to the Dean or the Resident Medical Officer at the Hospital.

ANDREW CLARK, Dean.

INSTITUTE of CHEMISTRY,—The Presi-
dent has offered two Prizes of £$0 each for the two best original Inves-
tigations involving Gas Analyses. These Prizes will be open to Asso-
ciates, and to all persons (except Fellows of the Institute) who shall,

before the 31st December next, have qualified for the Associateship in
all respects short of passing the prescribed Practical Examination ; and
successful competition for these Prizes will be accepted in lieu of such
practical examinaiion.—Further information may be obtained on appli-
cation to the Secretary, Mr. C E. Groves, Somerset House Terrace,
W.C.

*'HALL MARK"
FOR THERMOMETERS.

The Kew Committee of the Royal Society hereby give Notice that after
this date all Thermometers verified at the Kew Observatory will be marked,
free of expense, with their monogram, "' K.O.," interlaced, and a register
number, in addition to the maker's number.
Ihe Table of Errors will be furnished as usual.

By order,

G. M. WHIPPLE, Superintendent.

Kew Observatory, December 13, 1878.

Scale of Charges for Verification, &c., post free on application.

A GENTLEMAN who is going on a Dredg-
ing Cruise round the British Isles would be glad to meet another Natu-
ralist who would be willing to accompany him during the whole or part
of the voyage.—For further particulars apply to C. P. Ogilvie, F.L.S.
SizeviUe House, Leiston, Suffolk.

A GRADUATE in Natural Science Honours
(Oxon.) prepares Gentlemen for Ex.Tminations in Chemistry, Physics,
and Elementary Mathematics —Address Alpha, care of Publisher of
Nature, 29, Bedford Street, Strand.

FOR SALE.—Just received from Calcutta,
a few CASES of BUTTERFLIES. Some very rare specimens.—Apply
to Ledgkr, Smith, and Co., East India Merchants, 9, Dowgate Hill,

Cannon Street, E.C.

FOR SALE.—NATURE. Complete Set
from the beg.nning to present date (21 vols.), bound in cloth. Offers
for the same to be addressed to No. 7, Messrs. Keith and Co., Adver-
tising Agents, Edinburgh.

TUITION for the UNIVERSITIES, CIVIL
Service, and Army.— Pupils prepared f r the above by a Tutor in South
Kensington. Address

—

Tutor, Lamley's Library, Thurloe Place,
South Kensington.

LIBRARY OF HARVARD UNIVERSITY,
CAMBRIDGE, MASS., U.S.A.

Packages for the
_ General Library, or for any of the Departmental

Libraries (Astronomical Obsenatory, Botanic Garden, Bussey Institution,
Divinity School, Law School, Museum of Comparative Zoology, Scientific
School), maybe sent to the Agents, Messrs. TrCbner & Co., 57 and 59,
Ludgate Hill, London.

JUSTIN WINSOR, Librarian.
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LIVING SPECIMENS FOR THE MICROSCOPE^
THOMAS BOLTON, MICROSCOPIST'S and NATURALISTS

STUDIO, 17. ANN STREET, BIRMINGHAM.
T. B. has last week posted to his subscribers Nite'la translucent covered

with CarchestUMt polypinum, with drawing of the latter and other Vorti-
cellidse. He has also distributed Cristatella, Plumatella, Fredericella,
Stephanoceros, Floscularia. Melicerta, Hydatma, Rhynops, Euglena, Pan-
dorina, Nuella, Desmids, Frog Spawn, &c.
Weekly announcements will be made in this place of organisms T. B.

is supplying.
Price List of Specimens on application, with Stamped Addressed

Envelope.
A friend has offered T. B. a constant supply of mounted and unmounted

specimens of all kinds of Parasites of Man and Animals (Entozoa and
Ectozoa), also sections of all Mammalian organs.

FOR SALK.—A COMPACT, GENERAL
COLLECTION of FOSSILS, the property of a Gentleman who,
through adverse circumstances connected with ill-health, is under the
necessity of parting with his geological treasures. It includes about
500 specimens^ representing, say, 250 Species. Price £(>.

W. H. SHRUBSOLE, F.G.S., SHEERNESS-ON-SEA, in the hope of
thereby helping a friend, will be glad to furnish full particulars.

LABORATORY, 38, GRACECHURCH STREET, LONDON, E C.

A. ANTHONY NESBIT, F.C.S.,

WATER ANALYST,
Performs every description of Water Analysis on moderate terms.

Properly cleansed bottles for the reception of samples sent to any part of
the Kingdom.

DUNHEVED COLLEGE (LIMITED),
LAUNCESTON, CORNWALL.

Seven hours from London. Separate Bedrooms. Systematic Teaching
in Science, Foreign Languages, and University Courses.
Calendar post free from

The Principal—BENJAMIN RALPH. LL.B. Dub.

ROYAL POLYTECHNIC—CLASSES for
the preparation of Students for University Examinations, under the
direction of EDWARD B. AVELING, D.Sc, F.L.S. London Uni-
versity Matriculation, 1st and 2nd B.Sc, Preliminary Scientific M. B.,
Botany, Physiology, Chemistry. All the work practical.

ELECTRICAL, SCIENTIFIC, & PHOTO-
GRAPHIC APPARATUS.—Electric Bells, Fire and Thief Alarms,
and Automatic Switches. Induction Coils, Frictional Machines, Lamps,
and Batteries. Microphones, Wires, Magnets, Carbons, and all Mate-
rials. Repairs and Alteratii ns. New Illustrated Descriptive Catalogue,
one Stamp. Cameras, Dry Plates, Sensitive Paper, and all Chemicals.
Photo. List free.—DALE & CRAMPTON, Manufacturing Opticians,

4, Little Britain, London, E.C.

MINERALOGY AND GEOLOGY.
A New List of Collections of Fossils, Minerals, and Rocks now ready,

including Special Collections to illustrate the various Text-books, in
Cabinets. List of Sections of Rocks for the Microscope. Blowpipe Appa-
la us ard Materials of all kinds in Cases or separately. New Patterns of
Geological Hammers, with prices. List of New and Second-hand Books of

JAMES R. GREGORY,
MUSEUM OF GEOLOGY,

88, CHARLOTTE STREET, FITZROY SQUARE.

MINERALOGY AND GEOLOGY.
COLLECTIONS ILLUSTRATING ABOVE SCIENCES FROM 4J.

ALSO SINGLE SPECIMENS AT VERY REASONABLE PRICES.
POLISHED STALAGMITE AND FLUOR SPAR.

SCRAPS FOR BLOWPIPES ss. per do2. boxes.

TABLE OF HARDNESS, 2J. (,d.

GEOLOGICAL CHISELS AND HAMMERS.
PRIVATE LESSONS AND EVENINCJ CLASSES-

SAMUEL HENSON, >
277 (_Late\\la), STRAND, LONDON, W.C.

GEOLOGY.—In the Preface to the Student's
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gj., he says :—" As it is impossible to enable the reader to recognise rocks and mine-
rals at sight by aid of verbal descriptions or figures, he will do well to

obtain a well arranged collection of specimens, such a.s may be procured
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King's
College, London." These Collections are suppUed on the following
terms, in plain Mahogany Cabinets :

—

100 Specimens, in Cabinet, with 3 Trays m. m. ~. ;£s a o
200 Specimens, in Cabinet, with 5 Trays ...... .~ 5 5
300 Specimens, in Cabinet, with 9 Drawers ... ... 10 10 o

400 Specimens, in Cabinet, with 13 Drawers ... ... 21 o o
More extensive Collections at 50 to 5,000 Guineas each.
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CLIFFOED TESTIMONIAL FUND.
The friends of Professor Clifford, who was compelled by ill health to relinquish active work and reside in

Madeira, were anxious to present him with a substantial Testimonial in public recognition of his great scientific and
literar)' attainments.

At a meeting held at the Royal Institution, Albemarle Street, on Friday, January 31st, William SpottiswoODE,
Esq., President of the Royal Society, in the Chair, it was resolved that a Fund should be raised for the above-men-
tioned purpose, and that the sums received should be placed in the hands of Trustees, for the benefit of PROFESSOR
Clifford and his family.

Professor Clifford died at Madeira on March ird. The Executive Committe; have now to announce that it
is intended to proceed with the raising of the Fundfor the benefit of his Widow and Children, -who hcrue no other
proz'ision.

Contributions may be paid to the account of the '' Clifibrd Testimonial Fund," w!th Messrs. Robarts, Lubbock,
and Co., or to either of the Honorary Secretaries.

GENERAL COMMITTEE.
WILLIAM SPOTTISWOODE, Esq., President of the Rojal Sc<:Iety, Chairman.

HIS GRACE THE DUKE OF DEVONSHIRE, K.G.. F.R.S.
THE RT. HOX. THE EARL OF DERBY, F.R.S. THE RT. HON. THE EARL OF KIMBERLEY.

THE RT. HON. LORD BELPER. F.R.S. THE RT. HON. LORD RAYLEIGH, F.R.S.
THE RT. HOX. LORD HOUGHTON. F.R.S.

THE HON. MR. JUSTICE GROVE. F.R.S. THE HON. MR. JUSTICE STEPHEN.
THE HON. C. W. FREM.\NTLE. SIR JOHN" LUBBOCK, Bart., M.P., F.R.S.

SIR FREDERICK POLLOCK. B.\rt. SIR HENRY J. S. MAINE. K.C.S.I.. F.R.S.
SIR JOSEPH D. HOOKER. K C.S.I.. F.R.S. SIR THOM.A.S FREDERICK ELLIOT, K.C.M.G.

SIR JOHN HAWKSHAW, C.E., F.R.S. SIR HENRY THOMPSON, M.B.. F.R.C.S.

; D. FERRIER, Esq., M.D.. F.R.S.
W. W. FISHER, Esq., MJL, Oxford.

J. G. FITCH, Esq., M.A.
Linie- , PROFESSOR G. C. FOSTER. F.R.S.

j PROFESSOR MICHAEL FOSTER, F.R.S.,
i Cambridge.
j
PROFESSOR E. FRANKLAND, F.R.S.

I DOUGLAS W. FRESHFIELD, Esq.
iCAPT.AIN DjUGL-\S GALTON, C.B., F.R.S.
'

J. W. L. GLAISHER, Esq , F.R.S., Trln. CoU.,
H. CH.A.RLTON B.\StLVN, Esq., M.D., F.R.S. ; Cambridge.
FLETCHER BE.\CH, Esq., M.D. ' T. CHISHOLM GOODEN, Esq.
H. SELFE BENNETT, Esq.. M.B. PROFESSOR A. GOODWIN, MA.
REV. PROFESS )R BONNEY, F.R.S. PROFESSOR CHARLES GRAHAM, D.Sc.
JAMES BOOTH. Esq.. C.B. :

F. GREENAVOOD, Esq.
R. H. M. BOSANQUET, Esq.. M.A.. Oxford. : A. GROTE, Esq.
REV. R. H. A. BRADLEY. St. Peter's, Regent FREDERIC HARRISON. Esq.

F. A. .ABEL, Esq.. C.B.. F.R.S.
PROFESSOR W. G. .\D.A.MS, F.R.S.
PROFESSOR F. ALTHAUS, Ph.D.
REV. CH. ANDERSON, St. John'

house.
L. M. .A.SPLAND, Esq.
F. L. .A.TTW(^OD. Esq.

: I.M D AVIGDOR, Esq.
M. B.A.LFOUR, Esq., F.R.S.
H. B.\RLOW, Esq.. F.R.S.

Squnre.
F. T. BRAMWELL. Esq., C.E., F.R.S.

J jHX BRETT, Esq.
W. BRUCE-CLARKE, Esq.. M.B.
T. LAUDER BRUXTON, Esq., M.D., F.R.S.
G. BUSK. E<=Q.. F.R.S.
W. B. CARPENTER, Esq.. C.B., F.R.S.
PROFESS RCH. a\SSAL.
PROFESS ^R A. aA.YLEY, F.R.S., Cambridge.
E. D. CHAPMAX, Esq., Oxford.
".-. B. CHU^DLE. Esq., M.D.
:DREW CLARK. Esq.. M.D.

PROFESSOR O. HENRICI, F.R.S.
W. D. HERTZ. Esq.
T. ARCHER HIRST, Esq., F,R.S.
SHADWORTH H. HODGSON, Esq.
E. R. HORTON, Esq., UJl.
PROFESSOR T. McK. HUGHES, Cambridge.
PR!,>F£S30R W. A. HUNTER.
PROFESSOR T. H. HUXLEY. F.R.S

, HENRY JACKSON, Esq., M~A, Trin. Coll..

Cambridge.
PROFESSOR R. C. TEBB, Glasgow Unlversitj-.

HENRY M.JEFFERY, Esq., M.A., Cheltenham,
v'jFESSOR R. B CLIFTON. F.R.S., Oxford. PROFESSOR W. ST.\NLEY JEVONS, F.R.S.

oERARD F. COBB, Esq., M~A., Trin. C>11., T. W. CA.R.MALT J JNES, Esq.
Cambridge,

W. F. COLLIER. Esq., Plymouth.
PROFESSOR SIDNEY COLVIN, Cambrid
MONCURE D. COXW.\Y, Esq.
LEONARD COURTNEY. Esq.. M.P.
PROFESSOR JOHN CURNOW. M.D.
CH.A.RLES D.A.RWIN, Esq., F.R.S.
G. H. DARWIN. E?Q. M_\., Cambridge.
T. W. RHYS DAVID.S. Esq.

REV. B. J JWETT. Master of BalUol Coll., Oxford.
; PROFESSOR A. B. W. KENNEDY, C.E.
JAMES KNO\VLES, Esq.
PROFESSOR E. R. L-\NKESTER, F.R.S.
D. C. LATHBURY, E=;q.

REV. J. D. LATOUCHE, Stokesay. Salcp.

PROFESSOR M. UVWSON, Oxford.
PROFESSOR LEGROS.
B. J. LEVER.SON, Esq.

PROFESSOR W. BOYD D.^WKINS, F.R.S., J. NORMAN LOCKYER. Esq., F.R.S.
Manchester.

WARREN DE LA RUE. Esq.. F.R.S.
PROFESS )R J. DSW.\R, F.R.S.. Cambridge
W. HEXRY D )MVILLE, Esq.
H. B. DOXKIX. Esq., M.B.
EDWARD C. DUXX. Esq.
W. T. THISELTOX DYER. Esq.
TALFOURD ELY. Esq., MA.
EDWARD EXFIELD, Esq.
WILLIAM ESSOX. Esq., F.R.S . Oxford.
H. W. eve. Esq.. Mj^-
T. H. FARRER, Esq.

G. B. LONGSTAFF. Esq., M.D.
ALEXANDER MACMILL.AN, Esq.
REV. PHILIP MAGNUS. B.Sc.

. P. T. MAIN, Esq., M„A, St. John's Coll., Cam-
,

bridge.
I C. W. MANSELL-Mt^lEXLIN, Esq.
i REV. PROFESSOR MARKS.
1 PROFESSOR JOHN MARSHALL, F.R.S.
jC. W. MERRIFIELD, Esq., F.R.S.
F. D. MOCATTA. Esq.
LEONARD MONTEFIORE. Esq.
PROFESSOR HENRY MORLEV.

JOHN MORLEY, Esq.
H. N. MOSELEY, Esq., F.R.S., Oxford.
J. FLETCHER MOULTON, Esq.
W. DONALD NAPIER, Esq.
PROFESSOR X. NEWT:0N, F.R.S., Cambridge.
PROFESSOR C. NIVEN, Queen's Coflege.
Cork.

ISAMBARD OWEN, Esq.. M.B.
PROF. E. H. PALMER, M JL, St. John's CoU.,
Cambridge.

C. KEGAX P.\L*L, Esq.
WALTER H. POLLOCK, Esq.
W. H. POWER, Esq., H.M. Medical Inspector.
A. PREVOST, Esq.
C. PRICE, Esq.. MA.. Westward Ho.
W. R. S. RALSTON, Esq.
PROFESSOR JOHN RHYS, Oxford.
B. W. RICHARDS ON, Esq., M.D., F.R.S.
SAMUEL ROBERTS, Esq., F.R.S.
E. J. L. RID3D.A.LE, Esq.
PROFESSOR G. CROOM ROBERTSON.
G. J. ROMANES, Esq.
PROFESSOR ROSCOE. F.R.S., Mandbester.
J. F. ROTTON, Esq.
W. J. RUSSELL, Esq.. Ph.D., F.R.S.
PROFESSOR J. BURDON SANDERSON,
IF R.S
GEORGE H. S-WAGE, Esq.. M.D.

i
PROFESS jR S.WCE, Oxford.
H. SHARKEY. Esq.. .M.B.
HEXRY SIOGWTCK. Esq., Trin-.CoIL. Cam-

bridge.
! W. SIEMEXS, Esq.. F.R.S.
PROFESSOR H. J. S. SMITH, F.R.S., Oxford.
JAMES SPEDDIXG. Esq.
HERBERT SPEXCER, Esq.
W. H. SPEXCER. Esq.. M.D., Cliftcn.
HERMAXX SPREXGEL, Esq., Ph.D., F.R.S.
LESLIE STEPHEN'. Esq.
PROFESSOR G. D. THAXE.
JOHX M. THOMSON, Esq.
R. H. TIDDEMAN, Esq., H.M. GeoL Sorvey.

IC. S. TOMES. Esq.. F.R.S.
F. C. TURNER, Esq.. M.B.
E. B. lY'LOR, Esq., F.R.S.
PROFESSOR JOHN TYNDALL, F.R.3.
A. W. VERRALL, Esq., MA., Trin. ColL, Cam-

bridge.
REV. PROFESSOR WAYTE, MA.
SAMUEL WEST. Esq., M.B.
JOHN WESTLAKE. Esq., Q.C.
PROFESSOR ALEX. W. WILLLAMSON.
Ph.D., F.R.a

EXECUTIVE COMMITTEE.
^i^^JA^^ SPOTTISWOODE, Esq., Pres. Roy. Soc, Chairman.
SIR JOHN LUBBOCK, B.^kt., MP., F.R.S.
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W. H. CORFIKLD. Esq.. M D.. i«. Bolton Row, Mayfeir. W. I „ROBERT J. LEE, Esq., M.D., 6, Savik Row, W. / Hoc«rary Secretaries.
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J?alf t)|> Auction.

NEW GUINEA BIRD SKINS, INSECTS, &c.

Mr. J. C. STEVENS will Sell by Auction,
at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY,
April 25. at half-past 12 o'clock precisely, the valuable Collection

of Bird Skins collected in and sent home from New Guinea by Mr.
Gjidie, when in search of plants, for Mr. B. S. Williams, of Victoria

and Paradise Nurseries, Upper Holloway, N., amongst which will be
found many new and rare specimens, all in the finest possible preserva-

tion. The whole have been named by Mr. Sharp, of the British Mu-
seum, to which is added several small Collections of British and Foreign
Lepidoptera, Butterflies and Moths, in paper, from Madaga':car, several

Insect and Egg Cabinets, Setting and Store Boxes, stuffed Mexican
Tapir. &c.. &c.

On view Morning of Sale, and Catalogues had.

GARDENING ILLUSTRATED : a new
^Veekly Journal for all interested in Gardening in Town or Country.
Price \d. weekly. Profusely Illustrated. Flowers. Fruits, Vegetables,

T )wn and Suburban Gardening. Villa Gardening, the Cottage Garden,
Window Gardening, Work in the Garden fur every week. May be had
of all Newsagents and at the Biok -stalls, \<1. every Saturday. Post free

f.jr twelve months for 6j 6rf. Specimen copy, \\d. in stamps. Office,

37, Sjuthsmpton Street, Covent Garden, London, W.C.

LA SEMAINE FRANCAISE : a Weekly
Newspaper and Review in the French Language. Politics, Literature,

Science, Art, Varieties, Notes. Price ^d. , through booksellers, and at

the railway bookstalls. Office, 37, Southampton Street, Strand, W.C.

LA SEMAINE FRANgAISE : Journal Fran§aise pour
I'Angleterre : Politique, Litterature, Sciences, Arts, Varietes, Nouvelles,

et No'.es. Un exemplaire par la poste, 4W., en timbres poste. Abonne-
nient franco par la poste—un an, 18.J. ; six mois, qs. gd. Prix ^d., chej

t Ills les libraires et aux gares des chemins de fer. On s'abonne aux
bureaux, 37, Southampton Street, Strand, Londres, W.C.

LA SEMAINE FRANgAISE.—"'La Semaine Fran-
gaise ' has been brought out in Lond jn for the benefit of those English

readers who m.ay wish to study contemporary French from all points of
v!ew, instead of confining their reading to one particular Gallic print

.

It certainly merits success."

—

Graphic.

LA SEMAINE FRANCAISE.—For all who read and
speak French.

LA SEMAINE FRANCAISE.—For Teachers and
Schools.

LA SEMAINE FRANQAISE.- For General and
Family Reading.

LA SEMAINE FRANCAISE.-" Tel est le tltre d'un
journal hebdomadaire, nous pourrions dire d'une revue de tous les jour-

naux franjais accr^dites. Ce journal reunit, sous le meme couvert, 24
' u 32 pages grand format, et dans ces pages sont publit's, en frangais,

l.;3 meilleurs articles, poUtiques critiques, et litteraires, qui ont paru

pendant la semaine dans les journaux de Paris. Assurement le nuraero

que nous avons sous lesyeux est un excellent specimen de ce que pent

faire un heureux choix, guide par une intelligence parfaite de ce qui peut

interesser les lecteurs."

—

NouveUe Ckronigue de jersey.

LA SEMAINE FRANgAISE.—"The numbers before
us are full of good things It will be far better for m:>st than any
one of the best papers published in Paris itself. We are much pleased

with the character of it, and believe it will be highly valued in all those
' many households where French is cultivated. The printing is very well

Aoi\&."^-Queen.

P.0.0. payable to T. Spanswick, at King Street, Covent Garden. W.C.

Ter.ms of Subscriptio.n:— s. d.

Three months 5 o

Six „ 9 9
Twelve „ 18 o

THE BREWERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interests,

Licensing, Legal, and Parliamentary Matters.

Review or the Malt and Hop Trades ; and Wins and Spirit Tradu
Record.

The Organ of the Country Brewers.

"The Brewers' Guardian " is published on the evenings of every alternate

Tuesday, and is the only journal officially connected with brewing interests.

Subscription, 16s. 6d. per annum, post free, dating from any quarter day.

Single Copies, is. each. Registered for transmission abroad.

Offices -s. Bond Court, Walbrook, Lcndoo, E.C.

THE "HANSA,"
Published since 1864, in Hamburg, is the only independent professional

paper in Germany, dedicated exclusively to Mantune Objects. Essays,

Critiques, Reviews, Reports, AdvertisemenU. Strict eye kept upon the deve-

lopment of Maritime Affairs in every respect. Every second Sunday one

Number in 4to at least ; frequent supplements and drawings. Subscription

at any time ; preceding numbers of the year furnished subsequently. Price

12*. for twelve months. Advertisements 44/. a line, widely spread by this

paper; considerable abatement for 3, 6, 12 months' insertion. Business

Office : Aug. Meyer and Dieckmann, Hamburg, Alterwall, a8. Edited b.y

W. V. Frebden, M.R., Hamburg, Alexander Street, 8.

THE QUARTERLY REVIEW,
No. 294, is published THIS DAY.

Contents.
L—THE SPEAKER'S COMMENTARY ON THE OLD TESTA,

MENT.
II.—MICHAEL ANGELO AND HIS AGE.

Ill —AGRARIAN DISTRESS AND DISCONTENT IN INDIA.
IV.—PYM AND SHAFTESBURY.—THE TWO POPISH PLOTS,
v.—EGYPT: HIEROGLYPHIC AND CUNEIFORM INTER.

PRETATION.
VI.—SECRET CORRESPONDENCE OF LOUIS XV.
VII.—EARLY ENGLISH HISTORY : PROFESSORS STUBBS

AND BRIGHT.
VIII.—THE AGAMEMNON AND THE ODYSSEY.
IX.—THE SOUTH AFRICAN PROBLEM.

JOHN MURRAY, Albemarle Street.

Price ^d. -j

THE TELEGRAPHIC JOURNAL
AND

ELECTRICAL REVIEW
For April 15th, 1879, contains:

—

Leader : The Society of Telegraph Engineers.
M. Ader's Telephone without a Diaphragm. By M. le Comte du Mcncel.
Prof. Hughes on Induction.
Oppenheimer's Lightning Guard Insulator. (Illustrated )

A New Form of Shunt Box. By J. Rymer-jcnes. (Illustrated.)
Edison's New Electric Lamp.
Fuller's Electric Light. (Illustrated.)

Induction Apparatus for Reversed Currents. By ProJ^essors Elihu Thom-
son and Edwin J. Houston. (Illustrated.)

Clerac's Tube. By Prof. Thomas A. Edison.
Notes.
New Patents—1879.
Proceedings of Societies.

General Science :

—

" Engines for Working Electric Light Machines." (Illustrated.) '

" Mechanical Production of Speech."
City Notes.

London: HAUGHTON & CO., 10, Paternoster Row.

Price ir. Monthly.

MACMILLAN'S MAGAZINE
FOR APRIL, 1879.

CONTENTS.
I.—" The Royal Family of Egypt." By Roland L. N. Michell.
2.
—" Haworth's."—By Frances Hodgson Burnett, Author of "That Lass

o' Lowrie's." Chapters XXXIII.—XXXVII.
3.
—" The Southern States of the American Union." By Archer Anderson.

4.
—"Recent Homeric Criticism.—Mr. Paley's Defence." By Prof.;

Mahaffy.
5.
—" Chamcuni and Rydal." By J. Truman.

6.—"What is to be dene with the Slums?" By W. T. McCuUagb
Torrens, M.P.

7.—"A Doubting Heart." By Miss Keary. Chapters XXII., XXIIT.
8.
—" Bums's Unpublished Common-place Bookl" By WiUiam Jack,'

No. II.

g.
—"Reciprocity." No. III. The Best Remedy for the Present Indus-

trial Distresi. By A. J. Wilson.

MACMILLAN & CO., LONDON.

THE BEST FARMERS' NEWSPAPER.
THE CHAMBER OF

AGRICULTURE JOURNAL
AND FARMERS' CHRONICLE,

Edited by John Algernon Clarke, Secretary to the Central Chamber
of Agriculture,

Devotes special attention to the discussions and proceedings of the Chambei
of Agriculture of Great Britain (which now number upwards of 18,000

members), besides giving original papers on practical farming, and a mass of

intelligence of particular value to the agriculturist.

The London Com, Seed, Hop, Cattle, and other .Markets of Monday are

specially reported in this Journal, which is despatched the same evening sa

as to ensure delivery to country subscribers by the first post on Tuesday
morning. Price yi., or prepaid, 15^. a year post free.

Published by W. PICKERING 21. Arundel Street. Strand, W.C

HORNE'S POMPEIAN DECORATIONS.
ROBERT HORNE,

HOUSE DECORATOR and PAPER-HANGING
MANUFACTURER,

41, GRACECHURCH STREET, LONDON, E.C.

Py Special Appomlment to His Majesty the King of Italy.
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THE ENTOMOLOGIST'S MONTHLY
MAGAZINE.

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustmtions.

Conducted by J. W.Douglas, R. McLachlan, F.R.S., K. C. Ryb, F.Z.S.
and H. T. Stainton, F.R.S.

This Magaxine, commenced in 1864, contains itandaxd articles and notes

oa all subjects connected with Entomology and especially on the Insects of

the British Isles.

Subscription—Six Shillings per Volume, i>ost free. The volumes com-
ntence with tne June number in each year.

Vols. I. toV (strongly bound in cioth) may be obtained by purchasers of

the entire set to date, at the increased price of loi. each ; the succeeding

ToU. may be had separately or together, at 75. each.

London: J()H>rVAN VOORST, i. Paternoster Row.
N.B.—Communications, &c., should be sent to the Editors at the aboTe

address.

"That excellent periodical The Gardes."—Professor Owen.

THE GARDEN: A Weekly Illustrated
Journal of Gardening in all its Branches. Founded and Conducted by
W. ROBINSON, F.L.S., Author of "Alpine Flowers for EngUsh
Gardens," &c.
A Coloured Plate is now issued with every number of TJie Garden.

" Mr. Robinson's valuable and elegant weekly."

—

Saturday Review
Aug. loth, 1872.

The followmg are some of the subjects regularly treated of in its pages :—
The Flower Garden. I Hardy Flowers.

Landscape Gardening. ! Town Gardens.
The Fruit Garden.

j

The Conservatory.

Garden Structures. ' PubLc Gardens.
Room and Window Gardens. The Greenhouse and Stove.

Notes and Questions. ! The Household.
Market Gardening. I The Wild Garden.
Trees and Shrubs. I The Kitchen Garden.

Professor Asa Gray says :
" It seems admirably ad.apted to the wants and

tastes of gentlemen who are interested in rural affairs. By such we hear it

highly spoken of; and we think we do a favour to those of that class who
know it not as yet, by calling attention to it."

Price td. Weekly. Specimen Copy, Post-free, 6Jt/.

Terms of Subscription. — Sent direct from the Office in London, post free,

payable in advance—For One Year, 265. ; Half a Year, 14^. ; Quarter of a
Year, yj. Address all letters concerning Subscriptions to—The Publisher of
'The Garden, 37. Southampton Street, Covent Garden, London, W.C.

THIN GLASS FOR MICROSCOPIC
MOUNTING, of best quality. Circles, 3*. 6rf. per ounce ; Squares,
aj. 9^^. ; post free id. extra ; Ground edged Slips, 5J. per gross : also

other Alounting Materials and Objects prepared for mounting.— CHAS
PETIT, 151, High Street. Stoke Newington, N.

Lately published, in Svo, price y. 6d.

The PHOTO-CHEMISTRY of the RE-
TINA and VISUAL PURPLE. Translated from the German of
Dr. KiJHNE, and Edited, with Notes, by MICHAEL FOSTER,
M.D.. F.R.S.

A TEXT-BOOK of PHYSIOLOGY. By
MICHAEL FOSTER, M.D. F.R.S. New Edition, Enlarged, with
addit.onal Plates. Svo. 21s.

The ELEMENTS of EMBRYOLOGY. By
MICHAEL FOSTER, M.D., F.R.S-, and F. M. BALFOUR, M.A.
Part I. Crown Svo. js. 6d.

PRACTICAL PHYSIOLOGY : an ELE-
MENTARY COURSE of. By Dr. M. FOSTER, assisted by J.
LANGLEY. Third Edition. Crown Svo. 6s.

PHYSIOGRAPHY : an Introduction to the
Study cf Nature. By Professor HUXLEY, F.R.S. With Coloured
Plates and Wocdcuts. Crown Svo. 7J. 6d. [Ninth Thcusa>td.

ELEMENTARY BIOLOGY : a Course of
Practical Instruction in. By Prof. HUXLEY and H. N. MARTIN.
Third Edition. Crown Svo. 6s.

The MORPHOLOGY of the SKULL. By
W. K. PARKER, F.R.S., Hunterian Professor, Royal College of
Surgeons, and G. T. BETTANY, B.Sc, Lecturer en Bctany in Guy's
Hospital Medical School. Illustrated. Crown Svo. 10s. 6i.

The OSTEOLOGY of the Vi.k.y[.lllPaAK : a
Series of Lectures. By Prof. W. H. FLOWER, F.R.S-, F.R.C.S.
With numerous Illustrations. New Edition, Enlarged. Crown Sro.
los. 6d.

MACMILLAN & CO., London.

EAGLE INSURANCE COMPANY,
79, PALL MALL.

For LtVKs only. Established 1S07.
Net Premiums and Interest .................. ;£396,818
Accumulated Funds ... ... ... ... ... ;£3,o83,28i
Also a Subscribed Capital of more than ... ... >£i,500,000

Reports, Prospectuses, and Forms may be had at the OfiSce, or from any
of the Company s Agents, post free.

GEORGE HUMPHREYS, Actuary and Secretary.

Just published, crown Svo, cloth, 6s. 6d.

OBITUARY NOTICES OF ASTRONO-
MERS, FELLOWS, and ASSOCIATES of the ROYAL ASTRO-
NOMICAL SOCIETY By EDWIN DUNKIN, F.R.S., of the
Royal Observatory, Greenwich.

Containing Biographical Sketches of Sir William Herschel. Sir John
Herschel, Leverrier, Robert Main, Donati, Littrow, Maurj-, Murcmson,
Sedgwick, and others.

London : WILLIAMS & NORGATE, 14, Henrietti Street, Covent
Garden ; and Edinburgh.

ENGRAVINGS AND ELECTROTYPES
FOR SALE, at prices ranging from is. to lor., in good condition, ready for
printing. Small, medium size, and large engravings, comprising a great
variety of subjects, suitable for Publishers, Advertisers, and Amateurs.
Specimen of any subject required sent post free on application.
FACSIMILE OF SIGNATURE for 31. An exact copy of any name

guaranteed. These signatures being engraved in bold relief, are useful for
Stamping Books, Circulars, and Documents, or Marking Linen, and mode
type-high for ordinary Letterpress Printing.

Sent post free to any address on receipt of 36 stamps.

75, FLEET STREET, LONDON, E.G.

ARTISTIC—To Ladies and Gentlemen with
some leisure time, desiring to supplement their incomes, an opportunity
is offered of acquiring the ART of DRAWING and ENGRAVING
on WOOD in a thoroughly satisfactory and perfect st)'ie. The terms
are moderate, and the hours can be made to suit the convenience of
pupils. Persons residing in the country can receive full instruction by
correspondence. For fimher particulars call or address Mr. J. Frank-
lin Nash, Artist and Engraver, 75, Fleet Street, London, E.C.

MR. OAKLEY COLES' WORKS.
In preparation, .Third Edition, demy Svo.

DEFORMITIES OF THE MOUTH, their Mechanical
Treatment. With an Appendix of Illustrative Cases. London

:

Churchill, New Burlington Street.

Opinions of the Press on the First and Second Editions.
LANCET, November 28, i853.

—
" The work is full of useful information

of every day utility to the practitioner."

LANCET, July 16, 1S70.— "The Second Edition of this work shows
that the author has coiilinued to devote himself with leal to the investigation
and treatment of a very interesting class of cases. We recommend the
work to the study of both Surgeons and Dentists."

BRITISH JOURNAL OF DENTAL SCIENCE, August, 1S70.—"ITie Second Edition bears upon its pages the most satisfactory evidence
of the industry and zeal with which he has followed up the study and prac-
tice of the specialty he has devoted himself to with so much success
Altogether we must heartily congratulate Mr. Coles on this creditable com-
pletion of a work which cannot but redound to his credit, wherever it is

known."

A MANUAL OF DENTAL MECHANICS. With
150 Illustrations. Churchill, New Burlington Street.

Opinion of the Press.

AMERICAN DENTAL REGISTER, November, 1874.—" The
work we regard as a very valuable one to the student, and, indeed, for the
Practitioner. Itshould be in every Dentist's library."

NOTES FOR DENTAL STUDENTS. 2s. M.
Butcher, 4, Crane-court, Fleet Street

Opinion of the Press.

BRITISH JOURNAL OF DENTAL SCIENCE, August, 1S76.— '• We cordially welcome this useful little book Of great value
to those preparing for the Dental Diploma We hope there will
soon be a Second Edition needed."

THE DOCTOR. September, 1876.—" Carefully arranged and very
complete. Indeed they seem to try to take in rather more than suSBcient for
Dental students. We have no other fault to find with thU note-book,
which appears a inodel of what such a work should be."

THE MOUTH AND TEETH DURING PREG-
NANCY. Reprinted by permission from the Transactions of the
Odontological Society. Pp. 31. Price i*. 6d, London : Wymaa and
Sons, Great Queen Street.

Opinion of the Press.

THE BRITISH MEDICAL JOURNAL.—"The author has
evidently paid considerable attention to the subject, and gives many useful
hints as to the

_
management and relief of the distressing toothache and

neuralgia complicating pregnancy The remarks on treatment are
practical, and will repay perusaL The practitioner will do well to
carrj- oui ihe suggehtions offered by the author. -^
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HARDWICKE & BOGUE'S LIST.
SCHOOLS FOR GIRLS AND COLLEGES FOR WOMEN. A Handbook of Female

Education, Chiefly designed for the Use of Persons cf the Upper Middle Class. By CHARLES E. PASCOE. Crown 8vo, cloth. 5^.

ELECTRIC LIGHTING : and its Practical Application, with Results from Existing
Examples. By J. N. SHOOLBRED, B.A., Mcmb. Inst. C.E. Crown 8vo, cloth. Illustrated, sj.

SCIENCE MADE EASY : A Connected and Progressive Course of Ten Familiar Lectures
By T. TWINING, F.S.A. Si.x Part?. 410. Price \s. each. A Series of Diagrams Illustrating the above has been published, a list of which
maybe had on application.

NE\V WORK BY THE AUTHOR OF " EREWHON."
EVOLUTION, OLD AND NEW. Being a Comparison of the Theories of Bufifon, Dr. Erasmus

Darwin, and Lamarck, with that of Charles Darwin. With copious extracts from the writings of the three first-named Aulhors. By SAMUEL
BUTLER. Crown 8vo, cLth. Price 7.?. 6</.

ALSO BY THE SAME AUTHOR.
EREWHON ; OR OVER THE RANGE. Fifth Edition. Crown 8 vo, cloth. 3^. U.
THE FAIR HAVEN. Second Edition. Demy 8vo, cloth. 7^-. U.
LIFE AND HABIT. Crown Svo, cloth, yj. (>d.

POPULAR SCIENCE REVIE\V._April. Price 2s. 6d.
Contents :—The Sources and Uses of Iron Pyrites—The Evolution of the Elements—The Structure and Origin of Limestones— The Supposed New

Crater on the Moon—Entomology—The Collapse of the Electric Light—The Ferae Naturse of the London Parks—Reviews and Scientific Summary.

THE SECRET OF A CLEAR HEAD. By J. Mortimer-Granville, M.D. Fcap. Svo. is.

COMMON MIND TROUBLES. By J. Mortimer Granville, M.D. Fifth Thousand. Fcap.
8vo, cloth, xs.

PERSONAL APPEARANCES^ IN HEALTH AND DISEASE. (Health Primers, No. 5.)
Demy i6mo, cloth. Illustrated, is.

BATHS AND BATHING. (Health Primers, No. 6.) Demy i6mo, cloth, is.

PREMATURE DEATH : its Promotion or Prevention. (Health Primers, No. r.) Fifth
Thousand. Demy i6mo, cloth, is.

ALCOHOL: its Use and Abuse. (Health Primers, No. 2.) Fifth Thousand. Demy i6mo,

EXERCISE AND TRAINING. (Health Primers, No. 3.) Fifth Thousand. Demy i6mo, cloth.

Illustrated, u.

THE HOUSE AND ITS SURROUNDINGS. (Health Primers, No. 4.) Fifth Thousand.
Demy i6mo, cloth, is.

London : HARDWICKE & BOGUE, 192, Piccadilly, W.

Lately published, in super royal Svo, 7J. 6d.

A MONOGRAPH of the SILURIAN FOS-
SILS of the GIRVAN DISTRICT in AYRSHIRE, with Special

Reference to those contained in the " Gray Collection." Fasciculus I.

Rhizopoda, Actinozoa, Trilobita. By H. ALLEYNE NICHOLSON,
M.D., D.Sc, &c.. Professor of Natural History in the University of

St. Andrews; and ROBERT ETHERIDGE, Jun., F.G.S. With 9

Lithograph Plates, and other Illustrations on Wood.

'A very valuable contribution to the palxontolog^ of the Silurian rocks of

Scotland
."

—

Contemporary Revieio.
" The authors are carrying out their task with scrupulous care, accuracy,

and thoroughness."

—

Joiirnal of Science.
" This fasciculus is a piece of palseontographical work of the very highest

character, and we trust the authors may be encouraged, by the reception it

meets with from their coti/rercs and the public, to complete it in the same
style."

—

Popular Science Review.

WILLIAM BLACKWOOD & SONS, Edinburgh and London.

TEXT-BOOKS OF SCIENCE.

Now ready, with 6 Plates and 88 Woodcuts and Diagrams, in small Svo,

price 4i. dd , cloth.

The STUDY of ROCKS, an Elementary
Text-Book of Petrology. By FRANK RUTLEY, F.G.S., of Her
Majesty's Geological Survey.

"We strongly recommend this work to all who are entering upon the

study of geology, and who wish at the outset to lay a firm foundation."

—

Journal of Science.
" We desire to call attention to this work, which ought to have a peculiar

attraction for a large number of cur readers. We cannot refrain from re-

commending to special attention the short but able description of the defini-

tion and origin of rocks, which forms the subject-matter of the second
chapter."

—

Mining World.

London: LONGMANS & CO.

In Svo, with 31 Illustrations, price One Guinea.

On ARTIFICIAL MANURES, their Che-
mical Selection and Scientific Application to Agriculture; a Series of
Lectures given at the Experimental Farm at Vincennes in 1867 and
and 1874-75. By M. GEORGES VILLE. Translated and Edited by
W. Crookhs, F.R.S., Author of "Select Methods in Chemical
Analyses," &c.

London : LONGMANS & CO.

Crown Svo, cloth. Illustrated, Si'.

ELECTRIC LIGHTING, and its PRAC-
TICAL APPLICATION. With Re.sults from existing Examples.
By J. N. SHOOLBRED, B.A., Memb. Inst. C.E.

London : HARDWICKE & BOGUE, 192, Piccadilly, W.

BRYCE-WRIGHT'8 LATEST ARRIVALS.
GEMS.—Magnificent Series of Aquamarine.^, Siberia; Tour-

malines, Jargoons, Oriental Topazes, Sapphires, and a few
Yellow, Pink, Green, and other fancy-coloured Diamonds.
Diamonds in the matrix from Brazil.

MINERALS.—Very fine Mimetesites from Johanngeorgen-
stadt ; Native Silvers, Perofskites, Emeralds ; Antimonites

from a new locality. Slabs of Polished Lapis Lazuli,

Persia; Fluor Spars from Derby.shire, Jades from New
Zealand, Mocha Stones, Agates, &c., India.

FOSSILS.—Unique examples of Head and lloms oiBosprimi-
genins (length of Head 30 inches) and Upper and Lower
Jaws of Eltphas priinigeniiis from Ilford, Essex. Head
and Antlers of the Iri.'^h Elk.

SHELLS.— Conus zonatus, C. ccdo-nulli, Vohda junonia,

&c.

STONE AND BRONZE IMPLEMENTS.—A remark-

able series from the lacu.strine habitations of Sv.itzerland.

Large series from Scandinavia, France, America, as well

as selections from English localities.

ELEMENTARY COLLECTIONS.— Attention is parti-

cularly drawn to the Series of Elementary Collection?.

New Catalogue ivith Coloured Lithographs, 34 Ilbtsirations,

Octavo, 114 Pages. Post Free, \s. zd.

90,

BRYCE-WRIGHT,
Mineralogist, Geologist, Conchologisi,

GREAT RUSSELL STREET, BLOOMSBURY,
LONDON, W.C.
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DIARY OF SOCIETIES.
London

THURSDA Y, April 24.

RoYAl. SociKTY, at 8.30.—On the Nature of the Fur on the Tongue : H. T.
Butlin.—Note on the Supplementary Forces concerned in the Abdominal
Circulation in Man ; and. Note on the Auxiliary Forces concerned in the

Circulation of the Pregnant Uterus, and its Contents in Woman: Dr. J. B.

Hicks, F.R.S.—Summary of an Inquiry into the Functions of Respiration

at various Altitudes on the Island and Peak of Teneriffe: Dr. W. Alarcet,

F.RS.—Further Researches en the Physiology of Sugar in Relation to

the Blood: Dr. Pavy, F.R.S.

Royal Institittion, at 3.—Dissociation : Prof. Dewar.
FRIDAY, April 23.

Royal Institution, at 9.—Generic Images : Fr. Galton.

QuEKKTT Microscopical Club, at S.—On a Method of Resolving the

Finest-lined Diatomacecus Tests : Adolf Schulze.—On the Reproductive

System of Certain of the Acarina: A. D. Michael, F.R.M.S.
SATURDAY, ArRiL 26.

Royal Institution, at 3.— Architecture: H. H. Statham.
PHysic.\L Society, at 3 —Cn Selective Reflection: Capt. Abney.—On
some Phenomena connected with Magneto-Electric Induction : C. Boys.

—

Notes from the Physical Laboratory of University College, Bristol : Dr.

S. P. Thompson.
MONDAY, April 28.

Society ok Arts, at 8.—Recent Advances in Telegraphy : W. H. Preece.

Medical Society, at 8.30.

Institute of Actuaries, at 7.—A Suggestion towards adding a New
Featvue of Usefulness to the Institute cf Actuaries of Great Britain and
Ireland: Comeiius Walfvjrd.

TUESDAY, April 29.

Anthropological Instititte, at 8.—Notes on Analogies cf Manners
between the Indo-Chinese Races and the Races of the Indian Archipelago :

Col. Henry Yule, C B.—Relationships, and the names used for them,
among the Peoples of Madagascar, chiefly the Hovas ; together with
Observations upon Marriage Customs and Morals among the Malaga-sy

:

Rev. James Sibree, Jun.
Royal Institution, at 3 —Mendelssohn : Ernest Paner.
Society of Arts, at 8.— Railways in Africa : J. F. Bell and J. C. Morrell.

lVEDi\t.SDAY, AiKiL 30.

Society of Arts, at 8.—Discussion cn Mr. Hollway's Paper on a New
Process in Metallurgy.

Geological Society, at 8.—A Contribution to the History of Mineral
Veins: J. ^thur Phillips.— VectUaurus vaidensis, a New Wealden
Dinosaur: J. W. Hulke, F.R.S.—The Cudgegcng Diamond-field, New
South Wales : Norman Taylor. Communicated by R. Etheridge, Jun.

—

On the Occurrence c f the Genus Dithyrocaris in the Lower Carboniferous,
. r Calciferous Sandstone Series of Scotland ; and on that of a Second
Species of A nthrapalatnon in these Beds : R. Etheridge, Jun.

THURSDAY, May i.

Royal Society, at 8.^0..—A Magnetic Survey of the Fortieth Parallel in

North America between the Atlantic Ocean and the Great Salt Lake, Utah:
Prof. Thorpe.—On Certain Definite Integrals occurring in Spherical Har-
monic Analysis, and on the Expansion in Series cf the Potentials of the
Ellipsoid and the Ellipse: W. D. Niven.—On the Origin of the Parallel

Roads of Lochaber, and their Bearing cn other Phenomena of the Glacial
Period : Prjf. Prestwich.

Chemical Society, at 8.—On the Volumes of Liquids at their Boiling Points
obtainable from Un^t Volumes of Gases : Dr. W. Ramsay.—On a jlethod
of Precipitating Manganese entirely as Dio.xide, and its Application to the

Volumetric Determination of Manganese: S. Pattinson.—On the Deter-
mination of Nitr.c Acid as Nitric Oxide by Means of its Action on Mer-
cury : R. Warrinjiton.

Royal Institution, at 2 —Annual Meeting.
LiNNBAN Society, at 8.—Note on the Occurrence of a Restiaceous Plant in

Cochin China : Dr. Ma.xwell Masters.—Un the Structure of the Pouched
Rats of the Genus Heteromy^ : Dr. J. Murie.— Nutrition in its Relation
to the Fertilisation of Flowers: Thos. Meehan.

FRIDA y. May z.

Royal Institution, at 9.—Acti' n of Anaesthetics: Prof. McKendrick,
Society of Arts, at 8.—The Wild Silks of India : Thos, Wardle.
Geologists' Association, at 7.30.

SATURDAY, May 3.

Royal Institution, at 3.— Architecture : H. H. Statham.

^SUBSCRIPTIONS TO NATURE
Yearly 28J.

Half-yearly 14^.6^.
Quarterly 7J. dd.

To the Colonies, United States, the Continent, and
all places within the Postal Union :

—

Yearly 30J. td.

Half-yearly \^s. td.

Quarterly Zs.

Office : 29, Bedford Street, Strand.

HOW to MAKE a TELESCOPE, a MICRO-
SCOPE, and a MAGIC LANTERN. How to TAKE a PHOTO-
GRAPH and PRINT aCARTE, see ILLUSTRATED CATALOGUE,
now ready, 3 stamps. Containing full direction for above, and how to
TRANSFER LAVTERN SLIuES.

r. LANCASTER & SON, Bull Street, Birmingham.

The LANCASTER ELECTRIC LAMP, de-
vised by W. J. LANCASTER, F.C.S., F.R.A.S., itc, in three sLzes.

No. I, to bum 3 hours, £,1. 21. ; No. 2, to bum 6 hours, ;^3 y. ; largest
siie, £,t, 5j. Set of 20 Quart Bunsen's Cells, {,^ 4*. Model Electrie
Lamp and 10 Cells, £,i \2i. (>d.

PROFESSOR FULLER'S SPIRAL SLIDE RULE
For Multiplication, Division, Extraction of Roof's, &c., up to 5 Figures,

equivalent to an ordin.iry slide rale 83 feet long.

PRICE 50s.

STANLEY,
MATHEMATICAL INSTRUMENT MAKER,

Great Turnstile, Holborn, Lo.vdon.

JAMES WOOLLEY, SONS, * CO.,

69, MARKET STREET, MANCHESTER.

CHEMICAL APPARATUS AND REAGENTS
For Lecture and Class Demonstration, Laboratory Instruction, &c.

SETS OF APPARATUS AND CHEMICALS
For the various Public Examinations.

Portable Chemical Cabinets adapted/or private study.

Price Lists on Application.

CHEMICAL & PHYSICAL APPARATUS
BOTTLES, PURE CHEMICALS,

And every requirement for Science Classes, Private Study, or Btistness
Purposes.

Illustrated Priced Catalogues post free for six stamps.

Carriage allowed to any station in England or Wales, on orders of 40*.
value and upwards.

MOTTERSHEAD AND CO.
7, EXCHANGE STREET, & ro, HALF MOON STREET,

MANCHESTER.

EUDOLPH KOEisilG,
(DR. PHIL.)

MANUFACTURER OF

ACOUSTICAL INSTRUMENTS.
TO ILLUSTRATE THE LAWS

AND TO PRODUCE THE PHENOMENA OF SOUND.

PARIS, 26, RUE DE POHTOISE.
PRICE LISTS FREE.

MINERALOGY AND GEOLOGY.
24 assorted Minerals for Blowpipe Experiments, with printed List, in

Pocket Case, 2s. ; 24 ditto (second seriesX 2i. ; Moh's ScaJe of Hardness
of Minerals, 9 Specimens with File and streak tablet in a convenient Case,

4J. ; von Kohbell's Scale of Fusibility of Minerals, 6 Specimens in Pocket
Case, 2S. ; Geological Collecting Bag complete, +f. ; Ditto Hammer
Holder and Strap, 2S. Geological Charts, Books, Hammers, Chisels,

Lenses, Acid Bottles, Glass-capped Boxes, Cement for Mounting and Re-
pairing Fossils, Tablets, Card Trays, &c., &c. Minerals, Fossils, and
Rocks, sent on approval and for selection to all parts of the world.

THOMAS J. DOWNING,
38, WHISKIN STREET, LONDON, E.C.

CATALOGUES FREE.

LIGHTNING CONDUCTORS,
Experience, accumulated since the time of Benjamin Franklin, proTCS

conclusively diat a Conductor made of Copper of adequate size is the b*st

of all appliances for the protection of every description of building £iom the

destructive effects of lightning.

NEWALL & CO.'S
PATENT COPPER LIGHTNING CONDUCTOR,
As applied to all kinds of Buildugs and Shipping in all parts of t'le world

with unvarying success, is the most Reliable, most Effective, and Cheapest
Conductor ever offered to the public.

It is simple in its application, no msulators htang required, and it costs

only one shilling per foot for the standard sixe, which is safe in any storm.

R. S. NEVTAIiIi tt CO.- 130, S^IRAND, W.C
36, WATERLOO ROAD, LIVERPOOL.
68, ANDERSTON QUAY, GLASGOW.

MANT7FACTORY'GATESHEAD-ON-TYN&,
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Just published, with Illustrations, fcap. 8vo, cloth, 45.

A MANUAL of ORGANIC CHEMISTRY,
PRACTICAL and THEORETICAL, for Colleges and Schools,

Medical and Civil Service Examinations, and for Elementary, Ad-
vanced and Honours Students at the Classes of the Science and Art

Department, South Kensington. By HUGH CLEMENTS.
London: BLACKIE & SON, 49 and 50, Old Bailey.

Glasgow, Edinburgh, and Dublin.

BARCLAY & SON,
138, REGENT STREET, LONDON.

To Her Majesty and H.R.H. the Prince */ Wales.

DUPLEX LAMPS.

MODERATOR LAMPS.

READING LAMPS.

MICROSCOPE LAMPS.

BEST COLZA OIL.

A I KEROSINE OIL.

WAX, SPERM,
AND

PARAFFINE CANDLES.

ILLUSTRATED CATALOGUES POST FREE.

O. TI8LEY & Co.
OPTICIANS, *'

X72, BROMPTON ROAD, S.W.
(Close to South Kensington Museum).

THE PHONEIDOSCOPE
An Instrtiment for Observing the Colour-Figures of Liquid Films under the

action of Sonorous Vibrations.

Being a visible demonstration of the Vibratory and Molecular Motion of a
Telephone Plate.

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive

Pamphlet, &c., in Cardboard Box, lar. (>d.

mani;factured and sold wholesale and retail by

S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W.

TELEPHONIC ELECTRICITY. All Materials supplied for experi-

mental purposes.

Price Lists of Electrical and Acoustic Apparatus, with Dtawings and
Descrijititn of tlu Harmenazrafh, Post Free, 2d.

MICROSCOPES, OBJECTIVES, &c.

CENTENNIAL EXHIBITION. PHILADELPHIA. U.S.A.

The Medal and Highest Award has been given for Design,

Construction, Optical Excellence, and Moderation in Price, to

HENRY CBOUCH,
66, BARBICAN, LONDON, E.C.

Fully Illustrated Catalogue and full Instmctions by Post, 6 Stamps.

Mailed abroad free.

EDWARD PATERSON,
Electrical Engineer and Scientific Apparatus Manufacturer,

3, BEDFORD COURT, COVENT GARDEN, LONDON.
STEAM WORKS, GRAY'S INN ROAD.

Experiments in Electric Lighting carried out.

Electrical Apparatus of all descriptions for Lecture Purposes
Loaned out.

FOR CLASS DEMON-APPARATUS
STRATKJN and for SCIENCE SCHOOLS.

ELECTRIC LIGHT APPARATUS.
SIEMEN'S and GRAMME'S DYNAMO

MACHINES and LAMPS for Hire and Purchase.

LARGE ASSORTMENTofRUHMKORFF
COILS and VACUUM TUBES.

PROFESSOR HUGHES' MICROPHONE.
ELECTRIC BELLS and INDICATORS.
TELEPHONES and TELEPHONE CALL

BELLS, WIRE, &c., for Fixing.

PROF. S. P. THOMPSON'S LANTERN
SLIDE GALVANOMETER, aoj.

EDISON'S ELECTRIC PEN £8 8s.

ELECTRIC and MAGNETIC APPA-
RATUS of all Descriptions.

New Illustrated Catalogue of (>opages post free 6 stamps.

Orders over £,1 carriage paid to any part of the United Kingdom.

NO\A^ READY,
SECOND EDITION,
GRIFFIN'S

CHEMICAL HANDICRAFT.
PRICE 4^. 7^. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS:
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.

Demy 8vo, 480 pp., Illustrated witli i,6oo Woodcuts.

Most Complete and Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

W. LADD & CO.,
Scientific Instrament Manufactursrs

{fiy Appointtntnt to the Royal Institution of Great Britain),

II & 12, BEAK STREET, REGENT STREET, W.
BYRNE'S PATENT COMPOUND PLATE PNEU-

MATIC BATTERY for Cautery and general purposes.
EDMUNDS' PHONOSCOPE for raaking Vocal Vibra-

tions visible in a Vacuum Tube.
HUGHES' MICROPHONE.
TELEPHONIC APPARATUS, &c.
LADD'S IMPROVED SELF-CHARGING HOLTZ

ELECTRICAL MACHINE, with 4 to 12 Plates, in-

closed in a Mahogany and Glass Case. This instrument is

immediately available in any condition of the atmosphere.
Philosophical Apparatus of every Description.

Illustrated Catalogue, Sixpence.

DRAPER'S INK (DICHROIC).
THE NEW BLACK INK

DIFFERING FROM ANYTHING ELSE EVER PRODUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted
by the principal Banks, Public Offices, and Railway Companies througliout

Ireland.

It writes almost instantly Full Black. I Flows easily from the Pen.
Does not corrode Steel Pens. Blotting-paper may be applied at the

Is cleanly to use, and not liable toBIot. | moment of writing.

Can be obt^ned in London, through Messrs. Barclay & Sons, Earring-

don Street; W. Edwards, Old Change; F. Newbery & Sons, Newgate
Street; Wm. Mather, London and Manchester; J. Austin & Co., Duke
Street, Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had o<

all Stationers.

. BEWLEV & DRAPER (Limited). Dublin.
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MESSRS. MACMILLAN & CO.'S ANNOUNCEMENTS.

MACVEY NAPIER'S SELECTED
|

CORRESPONDENCE, Edited by his Son. 8vo.

CATHARINE TAIT : Memorials of,

by His Grace the ARCHBISHOP OF CANTERBURY.
\Vith Portraits engraved by C. H. Jeens. Crown Svo.

The Right Hon. JOHN BRIGHT'S
PUBLIC ADDRESSES. Edited by J. E. THOROLD
ROGERS. Svo. \_ShorUy.

LIFE OF CHARLES J. MATHEWS.
Chiefly Autobiographical. With Se'ections from his Cor-

respcndence. Edited by CHARLES DICKENS. With
Illustrations. 2 vols. Svo.

Mr. E. A. FREEMAN'S HISTORICAL
ESSAYS. Third Series. Svo.

ROMAN PROVINCIAL ADMINIS-
TRATION. Being the Arnold Prize Essay at Oxford for

1879. By W. T. ARNOLD, B.A. Crown Svo.

NORTHWARD HO! A Consecutive
Narra'ive of the Various Attempts to Reach the North
Fo'e. By Captain A. H. MARKHAM, R.N. With
Illustrations. Crown Svo.

A DEFENCE OF PHILOSOPHIC
DOUBT. By A. J. BALFOUR, M.P. Svo.

By SIR JOHN LUBBOCK, Bart.,
M.P., F.R.S., etc.

POLITICAL
ADDRESSES.

AND
Svo.

SCIENTIFIC ESSAYS.
Svo.

EDUCATIONAL
\_Shortly.

With Illustrations.

\Shortly.

THE RELATIONS OF MIND AND
BRAIN. By H. CALDERWOOD, LL.D., Professor of
A!oral Philosophy, Edinburgh. [Shortly.

THE GOLDEN TREASURY SERIES
New Vols.

SHAKESPEARE'S SONNETS. Edited by
FRANCIS turner PALGRAVE.

WORDSWORTH'S SELECT POEMS.
Edited by MATTHEW ARNOLD.

By PROFESSOR W. K. CLIFFORD,
F.R.S.

COLLECTED LECTURES AND ESSAYS.
Two vols. Svo.

SEEING AND THINKING. Fcap. Svo.

MATHEMATICAL PAPERS.

LANCASHIRE MEMORIES. By
LOUISA POTTER. Crown Svo.

A YEAR IN A LANCASHIRE
GARDEN. By HENRY A. BRIGHT. Crown Svo.

By T. LAUDER BRUNTON, M.D.,
F.R.S.

NATURAL HISTORY IN THE BIBLE*
A Course of Lectures delivered at Aberdeen. With
Illustrations. Crown Svo.

THE PROGRESS OF MEDICINE.
Svo,

Crown

SOUND. By Dr. W. H. Stone. With
Illustrations. Fcap. Svo. [Shortly.

EDUCATION : its Principles and Prac-
tice as developed by GEORGE COMBE, Author of the

"Constitution of Man." Collected and Edited by William
Jolly, H.M. Inspector of Schools. With Portrait. Svo.

[S/iortly.

RODERICK HUDSON. By Hexry
JAMES, JUN. Crown Svo,

DANTE'S PURGATORY. Revised
Text, with Prose Translation and Notes, by A. J. BUTLER,
M.A., late Fellow of Trinity College, Cambridge, Crown
Svo.

M ACM I LEAN'S
SERIES. New Vols,

CLASSICAL

^SCHYLUS. Pers^. Edited by A. O.
PRICKARD, M,A., Fellow and Tutor of New
College, Oxford. [Shortly.

CATULLUS. Select Poems. Edited by
F. P. SIMPSON, B.A., late Scholar of Balliol

College, Oxford. Fcap. Svo. 4r. 6d. [Next week

^

CICERO. Pro Lege Manilia. Edited after
Halm by Prof. A. S. WILKINS, M.A,, Oivens
College, Manchester. [In the Press

^

OVID'S HEROIDES. Edited by E. S.

SHUCKBURGH, M.A., Assistant Master at Eton
College, and late Fellow of Emmanuel College,
Cambridge. [In the Press,

MACMILLAN AND CO., LONDON.
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THE TELEPHONE COMPANY, LIMITED,
36, COLEMAN STREET, LONDON, E.G.

SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS.
Telephones and all necessary Instruments Supplied for Domestic or Business Purposes, on Sale or Rental.

Estimates can be obtained for fitting up Telephonic Communication in Mines, Factories, Workshops, or Private
Dwellings ; also for Lines of Wiie Communicating between Lighthouses and the Shore ; Shipping Offices and Vessels
in Port ; Noblemen's Mansions and their Lodges, Stables, or Gamekeepers' Residences, &c., &c.

Agents Wanted.—A Liberal Discount allowed to the Trade.

Proceedings will be taken against all Persons selling or using any Telephones, or otherwise infringing the

Company's Patents.

Application for Price Lists or further information to be made to the Manager.

THE ZULU WAR.

MY COMMAND IN SOUTH AFRICA,
1874-78.

COMPRISING EXPERIENCES OF TRAVEL IN THE COLONIES OF SOUTH AFRICA AND IN THE
INDEPENDENT STATES.

By General Sir ARTHUR THURLOW CUNYNGHAME, G.C.B.,
\ ,

then Lieutenant-Governor and Commander of the Forces in South Africa.

(Second Thousand). With 3 Maps, 8vo, lis. 6d.

The Times of Feb. 19 says :
—"The book is full of incidents which vividly illustrate the condition of the colonies and the

character and habits of the natives. . . . Though its narrative concludes before our actual rupture with the Zulus it contains valuable

illustrations of Cape warfare, and at the present moment it cannot fail to command widespread attention."

MACMILLAN AND CO., LONDON.

IN PREPARATION,

A TEXT-BOOK,
systematic and practical,

OF THE

PHYSIOLOGICAL CHEMISTRY
OF

THE ANIMAL BODY,
INCLUDING THE CHANGES WHICH THE TISSUES AND

FLUIDS UNDERGO IN DISEASE.

By ARTHUR GAMGEE, M.D., F.R.S.,
Brackenbury Professor of Physiologj' in Owens College, Manchester, and

Examiner in Physiology in the University of Edinburgh.

The auth-r seeks to fill up an important gap at present existing in English
medical and scientific literature, by preparing a complete account of the
chemical processes of the organism, and of the methods of studying them.
The work w»ll primarily be a didactic and systematic treatise in which the

f.icts of physiological chemistry will be arranged according to their relation

to the great functions of the economy rather than according to any strictly

chemical order. It will contain elaborate descriptions of methods of research

and directions for the performance of analyses, which will in part be intro-

duced into the systematic portion of the text, and in part be added as appen-
dices to each section. These appendices will be so detailed and complete
as to render superfluous a separate laboratory treatise en Chemico-
Physiological Analysis.

It is the object of the author to prepare a work which will not only
be useful to specialists in physiology, but to physicians, by whose
researches many of the most important facts in the chemical history of the

body have been discovered in the past, as they doubtless will be in the

future.
MACMILLAN & CO., London.

HOLLOWAYS OINTMENT
A CEETAIN

REMEDY
For BAD BEEASTS, OLD WOUNDS, and SORES. If

effectually rubbed on the Neck and Chest, it cures SOEE

THKOATS, BRONCHITIS, COUGHS and COLDS; and for

GOUT, BHEUMATISM, and all Skin Diseases it is onequalkd.

On the ist of every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edited by John T. Carrington,

With the Assistance of

Frederick Bond, F.Z.S. I Frederick Smith, F.L.S.
Edward A. Fitch. J. Jenner Weir, F.L.S.
John A. Power, M.D. | F. Buchanan White, M.D.

The E7itonwlogut was founded for the purpose of diffusing information
with regard to the science generally, and especially respectmg Insects in-

jurious to Farm or Garden ; for Recording the Capture of Rarities ; and
for Figuring Varieties. Monthly Lists of Duplicates and Desiderata are
published.

Interesting articles on all branches of the science are promised by leading
entomologists. Especial attention is given to the printing of the Woodcut
Illustrations, which are numerous. There are occasionally Coloured

SIMPKIN, MARSH.\LL, and CO., Stationers' Hall Court.

Extra fcap. 8vo, jr. M.

METALS and their CHIEF INDUSTRIAL
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer on
Chemistry in St. Mary's Hospital Medical School. With Illustrations.

MACMILLAN & CO., London.

THE MINIATURE MICROSCOPE LAMP
(REGISTERED)

PRICE 14^. PORTABLE TIN CASE FOR DITTO, is. 6a.

JAMES HOW & Co.,

SCIENTIFIC INSTRUMENT MAKERS,
S, ST. BRIDE ST. {late 2, Foster Lane\ LONDON.
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CLARENDON PRESS
PUBLICATIONS.

TEXT-BOOK of BOTANY, MORPHO-
LOGICAL and PHYSIOLOGICAL. By Dr. JULIUS
SACHS, Professor of Botany in the University of W iirzburg.

Translated by A. W. Bennett, M.A. Royal 8vo, half

morocco. 31J. dd.

GEOLOGYoftheVALLEYoftheTHAMES.
By JOHN PHILLIPS, M.A., F.R.S., Professor of Geo-
logy, Oxford. With Maps and numerous Illustrations. 8vo.

2 1 J.

VESUVIUS. By Professor Phillips. With
Maps and Illustrations. Crown 8vo, icxf. dd.

BRITISH BARRO^VS. A Record of the
Examination of Sepulchral Mounds in Parts of England.

By W. GREENWELL, M.A., F.S.A. With Description

of Figures of Skulls, and Remarks on Prehistoric Crania,

by G. ROLLESTON, M.D., F.R.S. With numerous Illus-

trations. 8vo. 25J.

A HANDBOOK of DESCRIPTIVE AS-
TRONOMY. By G. F. CHAMBERS, F.R.A.S. With
numerous Illustrations. Third Edition, Enlarged. Demy
8vo. 28J.

LESSONS on THERMODYNAMICS. By
R E. BAYNES, M.A., Senior Student of Christ Church,
Oxford, and Lee's Reader in Physics. Crown 8vo. is. 6d,

An ELEMENTARY TREATISE on HEAT,
with numerous Woodcuts and Diajrams. By BALFOUR
STEWART, LL.D., F.R.S., Professor of Natural Philo-

sophy in the Owens College, Manchester. New Edition.

Extra fcap. 8vo. "js. 6d.

CHEMISTRY for STUDENTS. By A. W.
WILLIAMSON, Phil. Doc, F.R.S., Professor of Che-
mistry, University College, London. New Edition. Extra

fcap. 8vo. 8j. 6d.

EXERCISES in PRACTICAL CHEMIS-
TRY. By A, G.VERNON HARCOURT, M.A., F.R.S.,

and H. G. MADAN, M.A. Series I. Qualitative Exer-
cises. New Edition. Crown 8vo. "js. 6d.

The KINETIC THEORY of GASES. By
H. W. WATSON, M.A., formerly Fellow of Trinity

College, Cambridge. 8vo. 3J. 6d.

A TREATISE on ELECTRICITY and
MAGNETISM. By J. CLERK MAXWELL, M.A.,
F.R.S., Professor of Experimental Physics, Cambridge.
2 vols., 8vo. ll. lis. 6d.

A TREATISE on ACOUSTICS. By W. F.
DONKIN, M.A., F.R.S., Savilian Professor of Astro-

nomy, Oxford. Crown 8vo. "js. 6d.

OxFC^RD : Printed at the CLARENDON PRESS, and published by
Macmillan & Co., London, Publishers to the University.

WORKS IN SCIENCE.

BALL (R. S., A.M,) — EXPERIMENTAL
MECHANICS. A Course of Lectures delivered at the
Royal College of Science for Ireland. By R. S. Ball, A.M.,
Professor of Applied Mathematics and Mechanics in the
Royal College of Science for Ireland. Royal 8vo. i6s.

BLANFORD—THE RUDIMENTS OF PHY-
SICAL GEOGRAPHY FOR THE USE OF INDIAN
SCHOOLS ; with a Glossary of Technical Terms employed.
By H. F. Blanford, F.R.S. New Edition, with
Illustrations. Globe Svo. 2s. 6d.

FLEISCHER—A SYSTEM OF VOLUMETRIC
ANALYSIS. Translated with Notes and Additions from
the second German Edition, by M. M. Pattison Muir,
F.R.S. E. With Illustrations. Crown Svo. "js. 6d.

FOSTER—A TEXT-BOOK OF PHYSIOLOGY.
By Michael Foster, M.D., F.R.S. With Illustrations.

New Edition, enlarged, with additional Illustrations and

Plates. Svo. 21s.

GALTON—METEOROGRAPHICA, or Methods
of Mapping the Weather, By Francis Galton, F.R.S.

Illustrated by upwards of 600 Printed Lithographic

Diagrams. 4to. gs.

GORDON—AN ELEMENTARY BOOK OF
HEAT. By J. E. H. Gordon, B.A., Gonville and
Caius College, Cambridge Crown Svo. 2s.

MIALL—STUDIES IN COMPARATIVE ANA-
TOMY. No. I.—The Skull of the Crocodile : a Manual
for Students. By L. C. Miall, Professor of Biology in

the Yorkshire College and Curator of the Leeds Museum.
Svo. 2s. 6d.

NEWCOMB—POPULAR ASTRONOMY. By
S. Newcomb, LL.D., Professor U.S. Naval Observatory.

With 112 Illustrations and 5 Maps of the Stars. Svo. i8j.

"It is unlike anything else of its kind, and will be of more
use in circulating a knowledge of astronomy than nine-tenths of

the books which have appeared on the subject of la:e years.'"

—

Saturday Revirw.

REULEAUX — THE KINEMATICS OF
MACHINERY. Outlines of a Theory of Machine. By
Professor F. Reuleaux. Translated and Edited by
Profes-sor A. B. Kennedy, C.E. With 450 Illustrations.

Medium Svo. 2IJ.

SHANN—AN ELEMENTARY TREATISE ON
HEAT, IN RELATION TO STEAM AND THE:
STEAM ENGINE. By G. Shann, M.A. With Illus-

irations. Crown Svo. 4/. bd.

WRIGHT—METALS AND THEIR CHIEF
INDUSTRIAL APPLICATIONS. By C Alder
Wright, D.Sc, &c. Lecturer on Chemistry in St.

Mary's Hospital Medical School. Extra fcap. Svo. 3J. dd.

MACMILLAN AND CO., LONDON.



ccylfi NATURE [^/;V/ 24, 1879

PEOFESSOR AaASSIZ'S WORKS,
Published at his own expense at Neuchatel, have been secured by BERNARD QUARITCH,

who offers each work at the affixed reduced price, or a Set for £28.

AGASSIZ, RECHERCHES sur les POISSONS FOSSILES, comprenant la description de
500 especes qui n'existent plus, I'exposition des lois de la succession et du developpement organique des poissons durant toute.'.

les rrietamorphoses du globe terrestre, une nouvelle classification de ces animaux . . ., enfin, des considerations geologiques
generales tirees de I'etude des fossiles, 5 vols, .royal 4to, of Text, and 18 livraisons, also one of " Dix plinches de Squelettes,"
and t)ne more of " Planches omises," containing in all 384 plates, many of them in tints (pub, at 648 francs), reduced price

£2.0. Neuchatel, 1833-44

Contents :—Tome I. Introduction et toutes les questions generales, anatomiques, zoologiques et geologiques ; Tome II.

Histoire de I'Ordre des Gano'ides ; Tome III. I'Ordre des Placoides ; Tome IV. Histoire de I'Ordre des Ctenoides ; Tome V.
Histoire de I'Ordre des Cycloides.

Very few copies remain for sale. The book is sure to disappear altogether before long from the market. Sets completed.

AGASSIZ, MONOGRAPHIE des POISSONS FOSSILES du SYSTEME DEVONIEN
(OLD RED SANDSTONE, vieux Gres Rouge), Livraisons i and 2, the 26 plates only, mostly coloured, without text (pub. at

j

50 francs), present reduced price los.

This singularly low price will soon be raised. The work is complete in 3 parts
; 43 plates.

AGASSIZ, :ETUDES CRITIQUES sur les MOLLUSQUES FOSSILES, 4 livraisons,
in I vol., 4to, 105 Plates (pub. 108 frs.) hf. bd. morocco. 2/. is. 1840-451

Livrn. I. Les Trygonies du Jura, et de la craile Suisse, 1 1 Plates.

,, II.—IV. Les Myes de Jura, &c., 94 Plates.

AGASSIZ, M^MOIRE sur les MOULES de MOLLUSQUES vivants et fossiles ;—ire
partie :—Les monies d'Acephales vivants. 4to, 12 Plates (pub. 12 frs.). \os.

Nomenclatoris Zoologici Index Universalis, thick i2mo, 1,136 pp. (pub. at 13 frs. 50 c). 2s. 6/.

AGASSIZ, HISTOIRE NATURELLE des POISSONS d'EAU DOUCE de I'Europe
centrale :

—

Livrn. I. Salmo and Thymallus, fol. with 27 Plates, 1839 (pub. 75 frs.).

Livrn. II. Embriologie des Salmones, par Vogt, i vol., royal 8vo, and 14 Plates in folio, 1842 (pub. 36 frs.).

Livrn. II bis. Anatomie des Salmones, folio, 11 plates (pub. 30 frs.)

together 52 remarkably fine plates, many of them elaborately Coloured and heightened with Silver, hf. mor. top

edges gilt. £i^ 4J. iS39'

^° A very beautiful book ; all Anglers and Ichthyologists should secure a copy before the few remaining copies are sold.

AGASSIZ, ETUDES sur les GLACIERS, 8vo. Text and folio Atlas of 32 plates (pub.j

40 frs.), scarce. £\ 15^. 184

Untersuchnngen iiber die Gletscher, 8vo. Text and folio Atlas of plates (pub. 40 frs.), 'js. 6d. 184

AGASSIZ, MONOGRAPHIE des POISSONS FOSSILES du SYSTEME DEVONIEN^
(OLD RED SANDSTONE, vieux Gres Rouge), Livraisons i and 2, the 26 Plates only, mostly coloured, without Text, pub-

50 frs.) present reduced price los. Neuchatel, 1844.

This singularly low price will soon be raised. The work is complete in 3 parts ; 43 plates.

AGASSIZ OPHIURES: 4to, 5 Plates of Mollusks. 55.

AGASSIZ, NOMENCLATOR ZOOLOGICUS, continens nomina systematica generumj
animalium tarn viventium quam fossilium, &c , adjuvantibus Bonaparte, Burmeister, Charpentier, Dumeril. 12 fasc. et Index

Universalis. 4to (pub. at 80 fr.), reduced to 32^^. Soloduri, 1842-46

AGASSIZ, MOLLUSQUES VIVANTS: 4to, 5 Mounted Plates, e^s.

Contents :

—

Myrisika cornuia, Ag., Myristica melongena, Sw., Dotiwjt cingulifei-um, Bronn., Ticula undata, Pyrul

interrupta, Ag., Pyrula dimidiata, Ag., Ticula teata.

AGASSIZ, PISCES CELEBES: 4 Plates, numbered i, 2, 4, 5. 5^.

These 14 plates, found among the stock of the late Professor Agassiz's works, are evidently for works projected, but by som«

reason interrupted by the Author. To preserve them to science we issue them as Ave found them, adding titles and contents

AGASSIZ, ICONOGRAPHIE des COQUILLES TERTIAIRES. Large 4to, 15 Plates

(pub. 15 frs.). \2.s.
^°^\

»*, A COMPLETE SET of the Above, 13 Distinct Works, published at about 50/., offered, a bargain, 28/.

BERNARD QUARITCH, 15 PICCADILLY, LONDON.

i-nnccrd by K. Clay. Sons, and Iayi-Or, at 7 "nil 8. Bread Street Hill. Queen Victoria Street, in the Qty of London, and .publLshed by

MAqMri^uAN ANu Oo., at the Office. 29 and 30, Bedford Street, Covqnt Garden.—Thursday, April 24. 1879.
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