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Huxley on the same, 479 ; Capt. R. T. Burton on the Tribes 
of Midian, 480; Prof. W. H. Flower, F.R.S., on the 
Methods and Results of Measuring the Capacity of Crania, 
480 ; Prof. Huxley on the same, 481

Section E (Geography).—Opening Address by the President, 
Sir C. Wyville Thomson, F.R.S., 448; Dr. Phene on the 
Acquisition of Cyprus and Observations on some Islands 
in the Levant with Reference to Recent Discoveries, 483 ; 
Lieut. Kitchener on a Survey of Galilee, 483

Section F (Economical Science and Statistics).—Prof. Jevons, 
F.R.S., on the Periodicity of Crises and its Physical Ex­
planation, 483

Section G (Mechanical Science).—Opening Address by the 
President, Edward Easton, C.E., on the Conservancy of 
Rivers and Streams, 452 ; G. J. Symonds on the Rainfall 
of Ireland, 484; W. II. Preece on Recent Advances in 
Telegraphy, 484; Mr. Wigham on the Irish Siren Fog 
Signal, 484

" British Barrows,” Greenwell and Rolleston’s, Prof. Boyd 
Dawkins, F.R.S., 429

British Burmah : Panthays in, 95 ; Forest Flora of, S. Kurz, 517 
British Isles, Stanford’s Stereographical Map of, 19

British Medical Association, 393, 424
British Museum, the Natural History Collections, 328, 353, 403, 

5*3» 588
British North America, Fisheries of, Dr. W. B. Carpenter, 

F.R.S., 170, 232
Broch (Dr. O. J.), Tables of Standards for Weights and 

Measures, 632
Brorsen’s Comet of Short Period, 178, 5S9
Broun (J. Allan, F.R.S.), Cosmic Meteorology, 126, 151
Broun (Prof. Wm. LeRoy), the Microphone, 383
Brown (Prof. A. Crum, F.R.S.), Joseph Black, 346; Cyon’s

Researches on the Ear, 633, 657
Brown Bread, Real, Prof. A. 11. Church, 229
Brown Institution, Resignation of Dr. Burdon Sanderson, 290
Brown (J.), Contact Electricity, 12
Brown (Dr. J. Croumbie), Pine Plantations on the Sand-Wastes 

of France, 666
Brown (Dr. R.), Countries of the World, 11
Browne (Montagu), Practical Taxidermy, 37
Browning (John), the Telephone and Deafness, 169
Bruno (Giordano), Statue of, 76; New Edition of his Works, 159
Brunswick, Prehistoric Remains in, 360
Buchanan (J. Y.), Manganese Nodules in Loch Fyne, 628
Buckland (Miss A. W.), on the Stimulants of Savages, 351 ; the

Prehistoric Monuments of Cornwall and Ireland, 478
Buffalo, the Weights of the Bones of the, 512
Buir, Earthquake at, 575, 632
“ Bulb Garden,” Samuel Wood, 693
Bulgarians, the Craniology of the, 290, 351
Bulletin de l’Academic des Sciences de St. Petersbourg, 186
Bulletin de 1’Academic Royale de Belgique, 1S6, 242, 350, 400, 

584
Burmah, British : Panthays tn, 95 ; Forest Flora of, S. Kurz, 

5«7
Burton (Capt. R. F.), Exploration of the Land of Midian, 76;

Notes on the Tribes of Midian, 480
Butterflies, how they Escape from their Cocoons, 226
Byrne’s Pneumatic Battery, W. H. Preece on, 111 ; W. Ladd 

on, 506

Cabbages, Remedy for Caterpillars on, 318
Cable, Submarine, the Electric Current in, 106; a Cable on 

Fire, 632
Cacciatore’s Supposed Planet of 1835, 261
Caesar’s Camp, Folkstone, Excavations in, 470
Cailletct (Mons, de), Apparatus for Liquefying Gases, 46
Calderon (Prof. Salvador), the Darkness of Caverns, 427
Calendar, Perpetual, the Seth Thomas Clock Company’s New

Timepiece with, 575
Cambridge: University Intelligence, 53 ; Philosophical Society, 

375 ; Caius Chemical Laboratory, 687; the Trinity Professor­
ship of Physiology, 711

Camels, Use of, in Australia, 337
Camera Lucida, a New, Dr. J. G. Hofmann, 312
Camphor, Oil from Crude, 49
Canals at Amsterdam, 632
Canterbury, the Archbishop of, and Degrees, 574
Canton, Tornado at, 394, 466
Capersburg, Discovery of Roman Structures at, 706
Caracas, Earthquake at, 105
Cardwell (Viscount), Address at Owens College, 59S
Carhart (H. S.), Rayons de Crepuscule, 540
Carniola, Excavations in, 652
Carpenter (Dr. A.), “ Preventive Medicine in Relation to Public 

Health,” 248
Carpenter (Dr. P. P.), his Collection, Principal Dawson, 116
Carpenter (Dr. W. B., F.R.S.), Fisheries of British North 

America, 170, 232
Carpenter (W. Lant), Notes on the Waters from the Severn

Tunnel Springs, 474
Carrier Pigeons, Utilisation of, 682
Cartago, Earthquake at, 600
CarueT (Prof. D.), Classification of the Vegetable Kingdom, 646 ;

La Morfologia Vegetale, 666
Cassell, Meeting of the German Naturalists’ Association, 316, 

435, 552, 576
Cataclysmic Theories of Geological Climate, James Croll, 

F.R.S., 187
Caterpillars, Remedy for, on Cabbages, 318



Cathetometer, the, 467
Cavaille-Coll (A.), on Musical Pitch, the French Diapason 

Norma), Scheibler’s Tuning-Forks, ac., Alex. J. Ellis, F.R.S., 
38i

Caves: Kent s Cavern, 468 ; a Remarkable, in Kentucky, 575 ; 
Bone, in Styria, 618 ; the Darkness of Caverns, Prof, Salvador 
Calderon, 427

Cazin (A.), “ La Spectroscopic,” 564
Cecil (Henry), Tower of Stupefying Spiders possessed by Wasps, 

623
Cell of the Bee, Edward Geoghegan, 385
Cell, Peaucellier, Horace Darwin on the, 383
Ccphalotus, the 6-Celled Glands of, Prof. Alex. Dickson, 508
Cervus megaceros, W. Williams, 478
Chairs, Easy, the Science of, 637
Challenger Report, Progress of the, Prof. Sir Wyville Thomson, 

F.R.S., 534
Chamreleons, Sense of Fear in, R. Morton Middleton, 696
Chambers (Fred.), Meteorology of Bombay, in 1876, 199; Sun­

spots and Weather, 567 ; Sun and Earth, 619
Chartres (R.), Circulating Decimals, 291
Chateau (Prof. J. L.), Death of, 290
Chemical Society, 55, no, 164, 271, 323 ; Soiree, 157 ; Research 

Fund, 465 ; the Faraday Lecture, 651
Chemistry : Jahrcsbcricht dcr Chcmie, 105 ; “ Kolbe’s Inor­

ganic,” 106 ; German Works on, 106 ; the Chemical Attributes 
of Vegetable Physiology, S. II. Vines, no; the Scientific 
Aims and Achievements of, Prof. Aug. Kekulc, 2to ; Payen’s 
Industrial, 218 ; a New Triumph of Chemical Synthesis, 251 ; 
Chemical Notes, 336,679; Tidy’s Handbook of, 586 ; Miller’s 
Elements of, 614

Chesapeake Bay, Oyster Beds of the, 653
Chiddey (Alfred), the Telephone, 94; the Microphone in In­

direct Circuit, 464
Chili, Meteorological Stations in, 600
China : Chinese Medical Education, 23 ; Cyclone on Coast of, 

206; Exploration of, 228; the River “China’s Sorrow,” 
228; Official Rank Hereditary in, 424; Robert Swinhoe’s 
Collection of Chinese Birds, 465 ; P. C. II. Lepper’s attemp­
ted Journey to, 599; a New Chinese Magazine, 601 ; John 
McCarthy’s Journey through, 681 ; Missionary Exploration 
of, 681 ; proposed Railway from Taku to Tientsin, 697

Chiroptera, Catalogue of, in the British Museum, G. E. Dobson, 
585

Chlorine, the Action of, upon the Nitroprussides, Dr. E. W.
Davy, 473 . _

Chlorochromic Anhydrids, the Spectrum of, Dr. Johnstone 
Stoney and Prof. Reynolds, 473

“ Choice and Chance,” W. A. Whitworth, 666
Christiania, Discovery of Fossils in the Bay of, 263
Christie (Alex. Craig), Menzietia earulea, 66
Christy (Thomas), Hydro Incubation, 542
Church (Prof. A. IL), Real Brown Bread, 229; Gelatine as a 

Food-Preserver, 546
Cincinnati Observatory, 103; Society of Natural History 

Journal, 636
Circulating Decimals, R. Chartres, 291; Edmund P. Toy, 541;

Thomas Muir, 617
Circumnavigation, Lieut. Biard’s Student Expedition round the 

World, 308
Cissbury, Description of a Male Skeleton found at, 215
Claret, New Flavouring Dye for, 23
Clark (J. Edm.), the Meteor of May 12, 142 ; Earth Pillars, 617
Clark (Latimer), Time and Longitude, 40
Clarke and McLeod on the Telephone, 11
Clarke (Rev. W. B., F.R.S".), Death of, 205; Obituary Notice 

of, 389
Classification of the Vegetable Kingdom, Prof. Caruel’s, 646
Cleistogamous Flowers in Grasses, 253
Clifford (Prof. W. K.), “Elements of Dynamic,” 89
Climatology, Climate in Higher Latitudes during Geological 

Periods, 27
Clock : Herr Noll’s Decimal, 133 ; a New, with Perpetual 

Calendar, 575
Close (Rev. M. A.), on the Extent of Geological Time, 477
“ Close Time,” Report on Establishing a, for Indigenous 

Animals, 440
Cloud, Dr. Hellman’s Observations on, 68c
Clouse), Discovery of a Grotto at, 653
Club-Root, Prof. E. Perceval Wright, 279

Coal, Prof. T. E. Thorpe’s History of, 133
Coal-Field, a New, near Hemsworth, 394
Coal-Gas, the best Means of Developing Light from, 468
Coal-Measures, on the Occurrence of Certain Fish Remains 

in, J. W. Davis, 478; the Supposed Radiolarians and Diato- 
macem of the, Prof. W. C. Williamson, F.R.S., 508

Coccyx, Abnormal, Dr, Andrew Dunlop, 94
Coffee, Preservation of, in Salt Water, 344
Coimbra, the University of, 374
Colcnso, (F. E.), Socialism in South Africa, 194
Collins (Jerome J.), American Storm Warnings, 4, 31, 6r
Cologne, Earthquake at, 504
Colorado, Geological Maps of, 290; Saurians from the Cre­

taceous Rocks of, 476; Geological Exploration of, 704
Colour, the Sense of, in Men, 371 ; the Origin and Distribution 

of Organic, W. Saville Kent, 523
Colour-Blindness in Relation to the Homeric Expressions for 

Colour, Dr. William Pole, F.R.S., 676, 700
Comets: Tempel's Comet, 1873, IL, 67, 130, 281, 358, 385; 

Reappearance of Encke’s Comet, 104, 131, 358, 589; 
Brorsen’s Comet of Short Period, 179, 589; Periodical Comets 
in 1879, 306; a New Comet, 307 ; the New Comet (Lewis 
Swift), 335, 520; Biela’s Comet, 588; Prof. Newton (U.S.), 
on the Origin of, 687

Complementary Colours, 323
Composite Portraits, Francis Galton, F.R.S., 96
Conder (Lieut, C. R.),“Tent-Work in Palestine,” 538
Conservation of Energy, Dr. G. Krebs on, 706
Constantinople: Musucm of Antiquities at, 21; Earthquake 

at, 77
Contact Electricity, J. Brown, t2
Cook (Capt.), Colossal Statue of, 263; Discovery of a MS.

Copy of his Diary, 496
Cope (Prof. E. D.), the Structure of Coryphodon, 67; on the 

Saurians of the Dakota Cretaceous Rocks of Colorado, 476 ; 
on the Remains of a Permian Fauna in North America, 482

Copper, Allotropic Modification of, 336
"Copra” as Food for Cattle, 49
Coralline Oolites of Vorkshire, W. II. Huddlestone, 136
Corea, 68; the Condition of, 317; Timber from, 317
Corfield (Dr. W. II., F.R.S.), Opening of Museums on Sundays, 

170, 194, 220
Cornu (M. A.), Elected to the Academy of France, 262
Cornwall and Ireland, the Prehistoric Monuments of, 478
Corpura Volcano, the, 423
Correlation of Lines of Direction on the Globe, Prof. O’Reilly, 

5°7
Coryphodon, the Structure of, Prof. E. D. Cope, 67
Cosmic Meteorology, J. Allan Broun, F.R.S., 126, 151
Cosmical Results of the Modern Heat Theory, J. Loschmidt, 184
Costa Rica : Grasshoppers in, 344 ; Earthquake in, 600
Cotta (Bernhard von), “ Geologic der Gegenwart,” 380, 487
Craniology, Prof. W. II. Flower, F.R.S., on the Methods and 

Results of Measuring the Capacity of Crania, 480; the Varia­
tion of Volume of the Cranium, 324

Crannog, Scottish, Discovery of a, Dr. Robert Munro, 695
Crinoids, Transition Forms of, in American Palaeozoic Rocks, 

646
Crises, Prof. Jevons on the Periodicity of, 483
Crofton (M. W., F.R.S.), “ Elements of Applied Mechanics,” 

247
Croll (James, F.R.S.), Cataclysmic Theories of Geological 

Climate, 187
Cross (Chas. R.), Helmholtz’s Vowel Theory and the Phono­

graph, 93
Crustaceans, Stridulating, 53, 95; C. Spencc-Bate, F.R.S., on 

the, 483
Cryptogamic Society of Scotland, 553, 652
Crystals, the Planes of Symmetry in, 163
Crystalline Form of Chemical Substances, Prize for Essay on, 

371
Crystalline Rocks : the Origin and Succession of, Prof. J. Sterry 

Hunt, F.R.S., 443 ; of Donegal, 478
Crystallography, Groth’s Zeitschrift, 106
Ctenodos, the Genus, 483
Cua, Earthquake at, 105
Culley (R. S.), ‘‘ Practical Telegraphy,” 166
“ Culture-Map" of Asia Minor, 434
Cumberland Association, Annual Meeting, 21
Cumulative Temperature, Wm. F. Stanley, 41



Curioni (Guilio), Death of, 599
Currents, Ocean, M. Zoppritz on, 321
Cycloid, the, and Cycloidal Curves, R. A. Procter, 355
Cyclones: on Chinese Coast, 206; and Anticyclones, Eustace 

Barham, 249; the Genesis of, H. T. Blanford, 328; and the 
Winter Gales of Europe, S. A, Hill, 616 ; William Ellis, 641

Cyon’s Researches on the Ear, Prof. A. Crum Brown, F.R.S., 
633. 657

Cyprus : an Account of, 302 ; the Climate of, 335 ; Proposed 
Botanical Garden at, 423 ; Kiepert’s Map of, 434 ; Dr. Phene 
on, 483; New Maps of, 520; French Mission to, 681 ; 
Hamilton Lang’s work on, 693

Daintrec (R.), Obituary Notice of, 389
D’Albertis (L. M.), his Expedition to New Guinea, Scientific 

Results of, 72 ; Journey to London, 181; Arrival there, 359 ; 
his Zoological Collections, 465

Dallingcr (Rev W. H., F.R.S,), on the New “Oil Immersion” 
Object-Glass constructed by Carl Zeiss, of Jena, 65 ; the Life- 
History of a Septic Organism, 102

Daltonism, Researches on, 186
Danube, the "loess" Formations of the, 207
D’Anvers (N.), Heroes of South African Discovery, 11
Daphnoidre, Decorative Colouring in, 226
Darmstadt, Notizblatt des Vercins fiir Erdkundc, 186
Darwin (Dr. Charles, F.R.S.), Transplantation of Shells, 120 ;

Elected Member of the Paris Academy, 392
Darwin (Francis), the Nutrition of Drosera rotundifolia, 153
Darwin (G. IL), some Results of the Supposition of the Vis­

cosity of the Earth, 265 ; on the Precession of a Viscous 
Spheroid, 580

Darwin (Horace), Pcaucellier Cell, 383
Davies (D. C.), Slate and Slate Quarrying, Io
Davis (J. W.), on the Occurrence of Certain Fish Remains in 

the Coal-Measures, 478
Davis (J.) and F. Arnold Lees’ “ West Yorkshire,” 276
Davis (Prof. W. Monroe), Death of, 652
Davy (Dr. E. W.), the Action of Chlorine upon Nitro­

prussides, 473 ; and Dr. Cameron on the Action of Heat upon 
Selenate of Ammonium, 473

Dawson (Principal J. W.), Dr. P. P. Carpenter’s Collection, 
116 ; a Fossil Plant—Misquotation, 696

Dawkins (Prof. W. Boyd, F.R.S.), Extinct and Recent Irish 
Mammals, 169 ; the Sinks of the Animal World, 537 ; De 
Rance’s Superficial Geology of South-West Lancashire, 561

Deafness and the Telephone, 132, 169
Decimals, Recurring, T. Chartres, 291 ; Edmund P. Toy, 

541 ; Thomas Muir, 617
Decimal Weights, Measures, &c„ Uniform, 504
Deep-Sea : Dredging off the Gulf of Mexico, Prof. E. Perceval

Wright, 198; Soundings, Wire for, 357; Thermometer, a 
New, 348

Degrees, the Archbishop of Canterbury and, 574
Deimos, Satellite of Mars, 618
Dclafossc (Prof.), Death of, 681
De la Rue (Dr. Warren, F.R.S.) and Dr. Hugo W. Muller, 

F.R.S., on Electric Discharges in Gases, 525, 547
Demavend, Mount, 647
Demography, Congress of, 237
“ Demonstrator,” the Stanhope, 506
Denning (W. F.), the Meteor Shower of Aquarids (July), 356, 

384 ; Meteor Shower of Andromedes L, 568
Derby (Orville A.), Rainfall of Brazil and the Sun-Spots, 384 
“Deutsche geographische Blatter,” 46
Devonshire Association for the Advancement of Science,'&c., 

392
Dewar (Prof. J., F.R.S.), Experiments in Electro-Photometry, 

186; his Lecture on “ Dissociation,” 437
Dewar and Liveing (Profs.), on the Reversal of the Lines of

Metallic Vapours, 109, 321
Diapason Normal, the French, A. Cavaill<i-Coll on, 381
Diarrhoea, New Remedy for, 49
Diatomaccsc and Radiolarians, the Supposed, of the Coal-

Measures, Prof. W. C. Williamson, F.R.S., 508
Dickson (Prof. Alex.), on the Stipules of Spergularia marina, 

507; on the Inflorescence of Senebiera didyma, 508; on the 
6-Celled Glands of Cephalotus, 508 ; Isoetes echinospora, 508

Didus and Didunculus, Prof, A. Newton, F.R.S., 251, 331 ;
Searles V. Wood, 301

Dilatation of Bodies, on a Universal Law Relative to, 60S
“Dissociation,” Prof. Dewar’s Lecture on, 437
“Divide ct Impcra,” E. W. White, 142
Dixon (Charles), Landrails, 116
Dobson (G. E.), Catalogue of the Chiroptcra in the British

Museum Collection, 585
Dobson (Thomas), Whirlwind, 250
Dodcl-Port (Dr. Arnold), “ Anatomisch-physiologischcn Atlas 

der Botanik,” 317
Donegal, the Crystalline Rocks of, 478
Double Stars, 334 ; Measures of, 225
Dowling (Henry P.), a Quadruple Rainbow, 142
Downes (Dr. Arthur) and T. P. Blunt, on the Influence of

Light upon Bioplasm, 308
Draper (Dr. Henry), the Eclipse of the Sun, 462
Draper (Dr. J. C.), on the Presence of Dark Lines in the 

Solar Spectrum, which correspond closely to the Lincs of 
the Spectrum of Oxygen, 654

Dredging, Deep-Sea, off the Gulf of Mexico, Prof. E. Perceval
Wright, 198

Dress, Sexual Selection and, 632
Drew (Dr. Joseph), the Sea-Serpent Explained, 489
Drosera rotundifolia, the Nutrition of, Francis Darwin, 153
Druce (G. C.), Menziesiac<crulea, 116
Dublin, the British Association Guide-Book, 403
Dudgeon (Dr. R. E.), Examination of Smail Organisms in 

Water, 196
Dudley (W. L., M.D.), Hearing of Insects, 568
Duelling in German Universities, 242
Dundee Free Library Report, 159
Dunlop (Dr. Andrew), Abnormal Coccyx, 94
Dunman (Thomas), “ Glossary of Biological, Anatomical, and

Physiological Terms,” 614
Durkheim, Discovery of Prehistoric Remains near, 555
Durville (H.), “ La Revue Magnetique,” 615
“ Dust-Whirl,” Observations on a, Prof. Francis E. Nipher, 

488
Dutch Meteorological Institute, 680
Dutch North Polar Expedition, 360, 521
Dutch Society of Sciences, 158
Dyer (Prof. W. T. Thisclton), Opening of Museums on Sun­

days, 194
Dynamic, Prof. Clifford’s Work on, 89
“Dynamics of a System of Rigid Bodies,” E. J. Routh, F.R.S., 

247

Eagles, New Work on, 684
Ear, Cyon’s Researches on the, Prof. A. Crum Brown, F.R.S., 

<>33. 657
Earth : the Interior of the, Sir Geo. B. Airy, F.R.S., 41; Re­

markable Changes in the Earth’s Magnetism, Capt. F. J. 
Evans, C.B., F.R.S., 80; some Results of the Supposition 
of the Viscosity of the Earth, 265; Population of the, 
338; the Theory of Internal Heat of the, &c., 397; the 
Figure and Size of the, Karl Maria Friederici, 556, 577, 
602 ; the Earth and Sun, F. Chambers, 619

Earth Pillars, James H. Midgley, 569; J. Edmund Clark, 617 
Earth’s Orbit, Nearest Approximations of Small Planets to the, 

225
Earthquakes: at Constantinople and Nicomedia, 77; at Cua, 

105 ; at Gottingen, 105 ; at Caracas, 105 ; in Britanny, 105 ; 
in Venezuela, 130 ; in Japan, 182 ; in Lisbon, 182 ; in France, 
263 ; in the Island of Tanna, 262 ; on the Philippines, 265 ; at 
Jenbach, 393 ; at Innspruck, 466; at Cologne, 503 ; at Rocca 
di Papa, Italy, 533 ; at Buir, 575 ; al the Pic-du Midi Obser­
vatory, 600; at Osterath, 600; at Cartago, Costa Rica, 600; 
at Buir, 632; near the Hudson, 683; and Volcanic Phenomena 
during 1877, 241 ; Curious Phenomenon near Florence, 532; 
Records of, in Japan, 373

Earthworks, B.A. Report on, 470
Easton (Edward, C.E.), Opening Address in Section G at the 

British Association, 452
Eastward Progress of Terrestrial Magnetism, Prof. Balfour 

Stewart, F.R.S., 38
Easy Chairs, the Science of, 637
Eberstein’s Walking Stick for Naturalists, 372
Eclipses : the Solar Eclipse of July 29, 1878, 261, 353, 394, 425, 

430; Prof. Newcomb’s Instructions for Observations, 181 ; 
J. Norman Lockyer, F.R.S., 401, 457; Dr. Henry Draper, 



462; Solar, of May 16, 1882, and August 18, 1887, 199 ; 
Total Solar, of 1883, 261; Solar, of May 28, X90O, 358;
Eclipse Spectroscope, J. Norman Lockyer, F.R.S., 224; the 
Lunar Eclipse of August 12, 385

Edinburgh, Aquarium at, 533
Edison’s Phonograph, 116 ; his Telephone, 631 ; his Inventions, 

674 ; “ Edison Electric Light Company,” 705
Edmunds’ (Dr. J.), Microscopy, the Immersion Paraboloid, 278
Edmunds’ Electrical Phonoscope, W. Ladd, 506
Education, “ Excursions], ” 76
Educational Travel for Children, 456
Educational Appliances at the Paris Exhibition, 436
Egypt: Dr. F. Mook’s Excavations in, 372 ; Egyptian Papyrus 

at the Paris Academy, 652
Elasmobranch Fishes, F. M. Balfour’s Monograph on, Prof. E.

Ray Lankester, F.R.S., 113
Elasmotherium, the, 387
Electric Light: Electric Lighting in Paris, 159, 182, 262, 317; 

Spectrum of Jablochkoff’s, E. Walker, 384 ; the Electric Arc 
among the Gas Shares, 609; Dr. C. W. Siemens, F.R.S., on 
Electric Lighting, 650 ; Experiments in London Streets, 682 ; 
the Cost of, 682 ; the Edison Electric Light Company, 705

Electric Discharges in Gases, Drs. Warren De La Rue, F.R.S., 
and Hugo W. Muller, F.R.S., 525, 547

Electricitatslehre, Grundziige der, Dr. von Beetz, 300
“ Electricite,” the, 206
Electricity, “ a Fortunate Escape,” 195
Electricity and Magnetism, Catalogue of Works on, 393
“ Electricity and Magnetism,” George Porter, 615
Electricity, Contact, J. Brown, 12
Electro-Magnet, a Receiving Telephone, F. G. Lloyd, 488, 540 
Electro-Magnetic Unit, the Number of Electrostatic Units in, 

47°
Electrometer, Thomson’s Quadrant, the Determination of the 

Scale Value of, Ito
Electro-Photometry, Experiments on, Prof. J. Dewar, F.R.S., 

186
“Elements," Arc the, Elementary? M. M. Pattison Muir, 592, 

625
Elephant Tusk found near Geneva, 683
Elephants, Indian, Utilisation of, 552
Elliott (Sir W.), the Annual Increase of the Common Vole, 483
Ellis (Alex.J. F.R.S.), the Phonograph, 38 ; Mons. A. Cavaille- 

Coll on Musical Pitch, the French Diapason Normal, 
Scheibler’s Tuning Forks, &c., 381

Ellis (Tristram), Science for Artists, 66
Ellis (William), the Magnetic Storm of May 14, 1878, 641 ;

Cyclones and the Winter Gales of Europe, 641
Elwes’ “ Ocean and Her Rulers," 380
Ely (Talfourd), Classes for Women at University College, 143 ;

University College Jubilee, 195
“ Enchainements du Monde Animal,” Prof. Gaudry’s, 537
Encke’s Comet, Reappearance of, 104, 131, 589 
“Encyclopaedia Britannica,” Vols. 7 and 8, 691 
Endosmose of Gases through Lungs, 106
Endowment of Research, Prof. E. Ray Lankester, F.R.S., on, 

610; the lancet on State Aid to Science, 629
Engadine, the Upper, Guide to, 601
Entomological Commission (U.S.) Report, 554
Entomological Society, 53, 55, III, 295, 374, 511, 584, 688
Equatorial Mounting for a Three-foot Reflector, Lord Rossc on, 

306
“ Eribollia Mackayi” New Fossils, 477
Ernst (Dr. A.), Autophyllogeny, 331; on the Wax of Poecil- 

optera, 487 ; Spontaneous Combustion of Wasps’ Nests, 487
Erratic Boulders, B.A. Report on, 599
Eskimo, the Greenland, A. Bordier, 16, 169
Ethnographic Congress at Paris, 318, 599
Ethnographical Parallels and Comparisons, Dr. R. Andree, 49
Ethnology of North-West America, Rev. A. H. Sayce, 165
Ethnological Objects from India, 478
Etna, Mount, Proposed Observatory on, G. F. Rodwell, 587
Ettingshausen (Andreas von), Obituary Notice of, 197
Euclid, L, IL, W. H. Hudson, 641
Eurysaurus raincourti, 28
Evans (Capt. I'-. J., C.B., F.R.S.), Remarkable Changes in the 

Earth’s Magnetism, 80; and Sir William Thomson, F.R.S., 
on the Tides of the Southern Hemisphere and the Mediter­
ranean, 670

Evans (John, F.R.S.), Opening Address in Section C at the

British Association Meeting at Dublin, 415; on the Cost of 
the Geological Survey Publications, 476 ; on some Fossils from 
the Northampton Sands, 476 ; on the Cervus megaceros, 478

Evans (M. S.), Notes on some Natal Plants, 543
Evcrshead (Sydney), a Meteor, 519
Evolution, Prof. Haeckel on, 509
Ewing (Prof. J. A.) and Prof. Flceming Jenkin on the Phono­

graph and Vowel Sounds, 340, 394, 454
Extinct and Recent Irish Mammals, Prof. A. Leith Adams, 141 ;

Prof. Boyd Dawkins, 169

Failures, Commercial, and Sun-Spot Periods, 372
Falkland Islands, Wingless Insects of the, IL N. Moseley, 

F.R.S., 619
Falls of Niagara, Utilisation of, 393
“ Familiar Wild Flowers," F. E. Hulme, 11
Faraday Lecture of the Chemical Society, 651
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Farming and the Use of Sewage, 133
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Fata Morgana at Halberstadt, 466
Faye (M.), his “ La Meteorologie Cosinique,” 126, 151
Fayrer (Sir J., F.R.S.), the Size of the Indian Tiger, 219; a

White Grouse, 518
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Fenland, the, Past and Present, Miller and Skertchly, 514
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Fertilisation of Flowers, 543 ; by Bees, 334
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Figure and Size of the Earth, Karl Maria Fricderici, 556, 577, 
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682, 704
Fisher (O. P.), Meteor, 643
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F.R.S., 170, 232
Fisheries, Comparative Value of German, 206
Flames, the Temperature of, 345
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Flint Factories at Port Stewart, &c., 478
Floating Magnets, Sir William Thomson, F.R.S., 13; Prof.

A. M. Mayer, 258; C. S. Pierce, 381
Flower (Prof. W. IL, F.R.S.), Opening Address in Section D 

(Department of Zoology and Botany), at the British Associa­
tion Meeting at Dublin, 419 ; on the Methods and Results of 
Measuring the Capacity of Crania, 480

“Flowers, Familiar Wild,” F. E. Hulme, It
“ Flowers," J. E. Taylor, 276
Flowers: Scent and Colour in, G. S. Boulger, 427; on the 

Amounts of Sugar contained in the Nectar of Various, Alex. 
S. Wilson, 474; Fertilisation of, 543; by Bees, 334; 
Different Forms of, on the same Plant, 519

Flowers and Ferns of the United States, Thomas Meehan, 615 
Fluid Columns, the Structure of, which are affected by Sound, 

R. H. Ridout, 604
Fluorescence, recent Researches on, 107
Fly-Orchis, Dr. Hermann Muller, 221
Flying-Fish, the Movements of, through the Air, 373
Fog Signal, the Irish Siren, 484 ; a New, Prof. P. G. Tait, 371
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Food-Preserver, Gelatine as a, Prof. A. II. Church, 546
Fordos (M. J.), Death of, 467
Foreign Orders, 691
Forel (Dr. F. A.), the Seiches of the Lake'of Geneva, too
Forest Flora of British Burma, S. Kurz, 517
Fossils: '"Eribollia Mackayi,” ; Fossils of the North- 
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Sheppcy, 554 ; a Fossil Sparrow-Like Bird, 204; a Fossil 
Plant, A. E. W. Binney, F.R.S., 555 ; a Fossil Plant—A 
Misquotation, Prof. J. W. Dawson, 696

Fossil Flora of Great Britain, Prof. W. C. Williamson, F.R.S., 
35
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Bank, A. E. Verrill, 620

Foster (P, 1c Neve), Proposed Testimonial to, 236
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Fourier’s “ Analytical Theory of Heat," Freeman’s Translation 

of, 192
France: French Association fof the Advancement of Science, 

21, 48, 205, 392, 435, 465, 509, 551 ; Officers of, 236 ; Ex­
cursions, 262; Geography at, 551 ; Meteorology in France, 
21, 96 ; the French Meteorological Service, 134 ; the Societd 
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in, 357 > Central Bureau of Meteorology, 372, 435, 601 ; 
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Meteorological Commissions, 424; School Building in, 456; 
Map of, 496; French Geographical Societies, 521 ; Bulletin 
of, 521 ; Dr. Siemens, F.R.S., on Scientific Education in, 
574; Pine Plantations on the Sand-Wastes of, Dr. J, 
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683 ; see also Paris, &c.
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Frankfort-on-the-Main, Historical Museum'at, 291
Franklin Expedition, the Relics of the, 228
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Freeman (A.), Translation of Fourier’s “Analytical Theory of 
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Friction, the Coefficient of, between Surfaces moving at High 

Velocities, Douglas Galton, F.R.S., 471
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during 1877, 241
Fuel, Gas as, M. M. Pattison Muir, 34
Furfurol, some of the Derivatives of, Dr. W. Ramsay, 474

Gabb (Prof. W. M.), Obituary Notice of, 285
Galilee, a Survey of, Lieut. Kitchener, 483

. Gallium and Aluminium, Alloys of, 136
Galton (Douglas, F.R.S.), General Results of some Recent Ex­

periments on the Coefficient of Friction between Surfaces 
moving at High Velocities, 471
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Galvanometer for Lecture Purposes, Prof. S. P. Thompson, 264 
Gamgee (Prof., F.R.S.), his New Work on the Physiological
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Gardner (J. S.), Lesquereux’s Tertiary Flora of North America, 

189
Gas as Fuel, M. M. Pattison Muir, 34
Gas, Coal, the Best Means of Developing. Light from, 468
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Gases, Heat and the Transpiration of, 163
Gases, Electric Discharges m, Drs. Warren De la Rue, F.R.S., 

and Hugo W. Muller, F.R.S., 525, 547
Gaudry (Albert), “ Les Enchainements du Monde Animal dans 
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Dawkins, F.R.S., 537

Gauss Monument, the, 435
Geikie (Prof. A., F.R.S.), American Geological Surveys, 315, 

516; Hull’s Geology and Geography of Ireland, 354 ; Ame­
rican Exploration, 694

Geikie (Dr. James, F.R.S.), the Glacial Phenomena of the Long 
Island or Outer Hebrides, 187

Gelatin as a Food-Preserver, Prof. A. II. Church, 546
Genesis of Cyclones, H. F. Blanford, 328
Genesis of Limbs, St. George Mivart, F.R.S., 282, 309, 331;

Prof. G. M. Humphry, F.R.S., 427
Geneva : Seiches of the Lake of, Dr. F. A. Forel, loo; Society 

of Physics and Natural History, 344, 512, 536, 683 ; Dis­
covery of Elephant Tusk near, 683

Geoghegan (Edward), the Cell of the Bee, 3S5
Geography: Geographical Notes, 20, 45, 68, 95, 131, 180, 

200, 288, 308, 337, 359, 387, 434, 496, 520, 551,646, 680, 
697 ; Geography on the Continent, 46 ; Geogaphical Society 
of Paris, 131, 200, 496, 521 ; German Geographical Journal -, 
228 ; Deutsche geographisphe Blatter, 308, 697 ; the Progres 1 
of Geographical Teaching, 337 ; a “ Universal Geography,” 
378 ; the Congress of Commercial Geography at Paris, 387 ; 
American Geographical Society’s Bulletin, 434 ; Italian 
Geographical Society, 521 ; Geographical Magazine, 521 ; 
Geographical Society, see Royal

Geology: Geological Society, 56, 84, 187, 243, 271, 350; Geo­
logists’ Association, 136, 373, 424; the International 
Geological Congress, 148; Cataclysmic Theories of Geolo­
gical Climate, James Croll, F.R.S., 187 ; of Greece, 206 ; 
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476; Physical, Prof. S. Haughton, F.R.S., 266; the Geo­
logical Institute of Vienna, 287 ; American Geological 
Surveys, Prof. A. Geikie, F.R.S., 315, 5*6 : “ Geologic der 
Gegcnwart,” Bernhard von Cotta, 380 ; Geological Relations 
of the Atmosphere, Prof. T. Sterry Hunt, F.R.S., 475; the 
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vey of Ireland, 476; Rev. M. A. Close on the Extent of 
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Survey of the Yellowstone Geyser Regions, 647 ; Geological 
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Rocks from the, A. E. Vcrrill, 620
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German Geological Society Meeting, 684
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Glacial Period, the Distribution of Ice during the, T. F. Jamie 

son, 187
Glacial Phenomena of the Long Island or Outer Hebrides, Dr.

James Geikie, F.R.S., 187
Glaciers of the Western Himalayas, 263
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sions for Colours, Dr. William Pole, F.R.S., 676, 700
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Glass, Toughened, Caution against, 653
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Thomas Dunman, 614
Glucinum, on some Double Salts of, Prof. E. Reynold', 473 
“Gold," Streeter’s, 115
Gold Workings in French Guiana, 69S
Gonidia, the Lichen Gonidia Question, Marcus M. Hartog, 302 
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Gordon (J. E. IL), a Simpler Form of the Phoneidoscope, 383 
Gottingen : Earthquake at, 105 ; Royal Academy of Sciences, 

352, 712 ; Meeting of the German Geological Society, 684
Gout, Sarracenia purpurea for, 133
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from the, A, E. Verrill, 620
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336 ; Ripening of, after Removal from the Vine, 337

Graphic Formula:, on a Simplification of, Oliver J. Lodge, 472
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Grasses of Mexico, 534 ; of New Zealand, 534
Grasshoppers in Germany during 1873, 291 ; in Costa Rica, 344
Gray (Andrew), and Thomas Gray on the Tasimeter and 
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Gray (Prof. Asa), his “Flora of North America,” i8r; Synop­

tical Flora of North America, Sir J. D. Hooker, F.R.S., 325
Gray (Thomas), “ Under the Red Ensign,” 380
Great Britain, Fossil Flora of, Prof. W. C. Williamson, F.R.S., 

35
“Great Frozen Sea, the,” Capt. A. II. Markham, 201
Greece, Austrian Geological Work in, 206
Greek Geometry, Dr. G. J. Allmann on, 291
Greenland, Exploration of from the West Coast, 697
Greenland Eskimo, A. Bordier, 16, 169
Greenow (Edward), New Lunar Crater, 220
Greenwell (W.), and Prof. Rolleston’s “British Barrows,” Prof.

Boyd Dawkins, F.R.S., 429
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Griffith (Sir Richard), Obituary Notice of, Prof. E. Hull, 

F.R.S., 627
Groot (Hugo de), 300th Anniversary of, 49
Grosvenor Gallery, open on Sundays, 372
Groth’s Zeitschrift fiir Crystallographic,-106
Grouse, a White, Sir J. Fayrer, F.R.S., 518
Grubb (Thomas, F.R.S.j, Obituary Notice of, 570
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Guano, Discovery of, near Oizowo, 106
Guano Islands near Australia, 159
Guano in Texas, 344
Guiana, French, Gold in, 698
Gulf of Mexico, Deep-Sea Dredgings off the, 198, 357 ; Currents 

of the, 359
Gulf Stream, the Hydroids of the, Dr. G. J. Allmann, F.R.S., 

326
Gulf-Weed, Mary P. Merrifield, 708
Gulls and Terns, Howard Saunders on, 83
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tude, 669
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Haeckel (Prof.), on the Doctrine of Evolution, 509
Halberstadt, Fata Morgana at, 466
Hall (Marshall), Mie Jura, 221
Halle, University of, New Buildings, 484
Hamburg Geographical Society, 46
Harbour Dredging in Japan, 600
Hardman (Edward T.), the Influence of Strike on the Physical 

Features of Ireland, 506; on Hullite, a Mineral from Carn- 
money Hill, Co. Antrim, 507

Harkness (Robert, F.R.S.), Obituary Notice of, 628
Harley (R„ F.R.S.), the Stanhope “Demonstrator” or Logical 

Machine, 506
Harmonic Engine, Edison’s, 674
Harrison (Henry), Proposed Landscapes of the Moon, 182
Harrison (J. Park), Description of a Male Skeleton found at 

Cissbury, 215
Hartog (Marens M.), the Lichen Gonidia Question, 302
Hartt (Prof. C. F.), Obituary Notice of, 174
Harvey Tercentenary, 145 ; Prof. Huxley’s Speech at, 146; the

Memorial Fund, 238
Haughton (Prof. S., F.R.S.), Physical Geology, 266
Hawaii, “ Mikrographie der Glasbasalte von Hawaii: petro- 

graphische Untersuchung,” 248
Hayden (Dr. F. V.), United States Surveys, 316; Honours 

Conferred on, 343 ; Geological and Geographical Atlas of 
Colorado, Prof. A. Geikie, F.R.S., 516

Hearing of Insects, A. Simson, 540; Dr. W. L. Dudley, 568
Heat, Report on the Determination of the Mechanical Equivalent 

of, 440
Heat Theory, Cosmical Results of the Modern, J. Loschmidt, 184 
Heat-Energy, on the Availability of Normal Temperature, S.

Tolver Preston, 92
Heath Plant in America, 682

Heath’s Expedition to Angola, 697
Hebrides, the Glacial Phenomena of the Long Island or Outer

Hebrides, Dr. James Geikie, F.R.S., 187
Hekla, Mount, on an Ascent of, and the Eruption of February 

27, 1878, G. F. Rodwell, 596; the Height and Shape of, G. 
F. Rodwell, 641

Helmholtz (Prof., F.R.S.), on Academic Liberty in German 
Universities, 50, 78 ; his Vowel Theory and the Phonograph, 
Chas. R. Cross, 93

Helvetia, Society of Naturalists of, 321
Hemipterous Fauna of St. Helena, 135
Hemsley (W. B.), Diagnoses Plantarum Novarum vel Minus

Cognitarum Mexicanarum et Centrali-Americanarum, 466
Hemsworth, New Coalfield near, 394
“ Henfrey’s Bdtany,” A. W. Benner, 217, 278
Henry (Prof. Joseph, LL.D.), Death of, 75; Funeral of, 104 ;

Obituary Notice of, 143
Hereditary Transmission, Edmund Watt, 94 ; G. S. Watson, 116 
“ Herefordshire Pomona,” 706
“ Hermetically Sealed,” 66
Herschel (Prof. A. S.), the Virial in Thermodynamics, 39, 142 ;

Measuring Scales for Pocket Spectroscopes, 300
Hewitson (Wm. C.), Obituary Notice of, 196
Hicks (Dr. Henry), on some New Pre-Cambrian Areas in Wales, 

477
Highbury, Microscopical Society at, 631
Highlands, the Fossils of the North-West, 470
Hill (S. A.), Indian Rainfall, 193; Cyclones and the Winter

Gales of Europe, 616
Himalayas, Glaciers of the Western, 263
Hind (J. R., F.R.S.), “Newcomb’s Astronomy," 7; Stellar

Objects seen during the Eclipse of 1869, 663
Hissar and Amu-daria, Exploration of, 496
Hoeffer (M. Ferdinand), Death of, 76
Hoek (P. P. C.), the Zoological Record, 569
Hoffineyer (Capt.), on Atmospheric Pressure over the North

Atlantic, &c., 680
Hofmann (Prof.)J Illness of, 262 ; a New Camera Lucida, 312 
Holland, see Dutch
Holmes (E. M.), “Botanical Note-Book,” 299
Homer, Colour Blindness in Relation to the Homeric Expres­

sions for Colour; Dr. William Pole, F.R.S., 676, 700
Hong Kong, “Afforestation” of, 238
Hooker (Sir J. D., P.R.S.), Botany in America, 325
Hopkins, Johns, University, Baltimore, 635 ; the Chemical

Laboratory, 181
Horck (Dr, van der), Scientific Expedition, 359
Houston (Edwin J.) and E. Thomson, the Telephone Relay or

Repeater, 194
Howorth (H. IL), the Spread of the Slavs, 479 ; the Extinction 

of the Mamnioth in Siberia, 483
Hubbard (G.), Physical Science for Artists, 278
Huddlestone (W. IL), the'Coralline Oolites of Yorkshire, 136
Hudson (W. II. IL), Euclid,’I.’,* IL, 641 ; Algebra, 641
Hughes (Prof. D. E.), Microphone, 57; Physical Action of the

Microphone, 239; Edison’s Microphone and the Telephone, 277 
Hull (Prof. E., F.R.S.), Obituary Notice of Sir Richard Griffith, 

627; “The Physical Geology and Geography of Ireland,” 
Prof. Arch. Geikie, F.R.S., 354 ; the Progress of the Geologi­
cal Survfey of Ireland, 476

Hullite, a Mineral from Carnmoney Hill, Co. Antrim, Edward
T. Hardman, 507

Hulme (F. E.), Familiar Wild Flowers, 11
Hutton Collection of Fossil Plants, Prof. Lebour’s Catalogue of, 

632
Humboldt (Alex, von), Colossal Statue of, 576
Humboldts, Monuments to the, 393
Humming of Insects, 536
Humphry (Prof. G. M., F.R.S.), the Limbs, 427
11 uningen, the Piscicultural Establishment, 504
Hungary, Natural Science in, for the Last Ten Years, 5S2
Hunt (Prof. T. Sterry, F.R.S.), the International Geological

Congress, 148; the Origin and Succession of the Crystalline
Rocks, 443 ; the Geological Relations of the Atmosphere, 475

Hutchinson (T. J.), Habits and Customs of Tribes of Tropical
Aborigines, 479

Hutchinson (Dr. R. F.), Autophyllogcny, 541
Huxley (Prof. T. II., F.R.S.), Speech at the Harvey Tercen­

tenary, 146 ; Address in the Department of Anthropology at 
the British Association, 445; on the Use of Historical National



Names and Scientific Terms, 479; on the Measuring of 
Crania, 481

“ Huxley's Anatomy,” Spengel’s German Translation of, 298
Hydrated Iron Ores, the Influences of Microscopic Vegetable 

Organism in the Production of some, 476
Hydrocarbons, Formation of, by the Action of Water on Man­

ganese Iron Alloys containing Carbon, 337
Hydrogen : Peroxide of, E. Schone's Researches on, 318;

Spontaneous Ignition of, by finely divided Zinc, 679
Hydrogeological Survey of England, Joseph Lucas, 494
Hydroids of the Gulf Stream, Dr. G. J. Allman, F.R.S., 326 
Hydro-Incubation, 542 ; the Tournament of Hydro-Incubators, 

629
“ Hydrostatics and Pneumatics,” Philip Magnus, 693
Hygiene: Societe Franfaise d’Hygiine, 424; the Congress of, 

at Paris, 504
Hyperion, the Saturnian Satellite, 426, 669
Hypnotism, Geo. J. Romanes, 492

Iceland, Fall of Volcanic Ash from, 199
Immersion Paraboloid, Dr. J. Edmunds, 278 ; John Mayall, 

jun„ 331
Incubators, the Tournament of, 629
Indexes, a Subject-Index to Scientific Periodical Literature, 251, 

279 ; “ What is an Index ?” 632
India : the Great Trigonometrical Survey of, 180; Indian Rain­

fall, S. A. Hill, 193 ; Meteorology of, in 1876, 199; Farming 
in, 219 ; the Size of the Indian Tiger, Sir J. Fayrer, F.R.S., 
219; new Geological Map of, 475; Ethnological Objects 
from, 478 ; Indian Elephants, 552 ; Indian Building Timber, 
317 ; Col. R. Benson, 569 ; Stanford's Map of Indian and 
Afghan Frontiers* 647

Indians, the Tribe of Nez Perces, 632
Indigo, Synthetic Preparation of, 251
Inductive Metrology, W. M. Flinders Petrie, Ito
Industrial Chemistry, Payen's, 218
Inflorescence of Sencbiera didyma, Prof. Alex. Dickson, 508
Ingleby (Dr. C. M.), the Sea-Serpent Explained, 541
Innspruck, Earthquake at, 466
Insects: Corroborative of the Nativity of Certain Plants, Dr. 

Buchanan White, 278 ; Smell and Hearing in, Consul E. L. 
Layard, 301 ; the Humming of, 536 ; the Hearing of, Alfred 
Simson, 540; Dr. W. L. Dudley, 568; the Microphone and 
the Hearing of, 652

Inside Out, C. J. Munro-, 116
Institution of Civil Engineers, 49, 56, nt, 136, 244
Insulating Stand, a New, Prof. M. E. Mascart, 144
Interior of the Earth, Sir George B. Airy, F.R.S., 41
Intra-Mercurial Planet, 4.95, 520, 552, 569 ; Sir G. B. Airy, 

F.R.S., 380, 495 ; Prof. J. C. Watson, 433, 495, 616; Lewis 
Swift, 539

Invariants, Dr. Wright’s Tract on, 683
Ireland : Extinct and Recent Irish Mammals, Prof. A. Leith 

Adams, 141 ; Prof. Boyd Dawkins, 169; Hull’s Geology and 
Geography of, Prof. Arch. Geikie, F.R.S., 354; the Geo­
logical Survey of, 476 ; Prehistoric Monuments of, 478; 
I- lint Factories in, 478; Recent Additions to Irish Lepidoptera, 
483 ; the Rainfall of, G. J. Symons, 484; the Influence 
of Strike on the Physical Features of, Edward T. Hardman, 
506

Iron and Mercury, Specific Heats of, 679
Iron and Steel Institute at Paris, 502, 553, 574
Island Volcano, Metals on, 238
Isobaric Charts of the Globe, Dr. Wojeikof, 2S8
Isodes cchinospora, Exhibition of Plants of, 508
Isomeric Bodies, Heat Evolved in the Formation of, 336
Isomorphous Salts, Change of Indices in Mixtures of, 336
Isthmus of Darien, Proposed Canal Across, 238
Italian Geographical Society, 521
Ithaca, the Ancient Capital of, 590

JablochkoIT Electric Light, 682 ; In Paris, 317 ; Spectrum of, E.
Walker, 384

Jacobsen (J. C.), his Brewery Laboratory, 503 
.hresbericht der Cheinic, 105

Jamieson (Janies), the Respiration of Plants, 539
amieson (T. F.), the Distribution of Ice During the Glacial 

Period, 187

Janssen’s New Method of Solar Photography, H. F. Blanford,643 
Japan: Kerosene Oil in, 23; Manufacture of Boots in, 49;

Copper Smelting in, 105; the Forests of, 181 ; Earthquakes 
in, 182; Telegraphy in, 182; Japanese Astronomers in 
Europe, 205; Proposed Harbour and Canal in, 228; Calendar 
of the Tokio College of Engineering, 263 ; Permanent Exhi- 

- bition in, 292 ; the Timber of, 317 ; Railways in, 344; Engi­
neering Works in, 344; Records of Earthquakes in, 373 ; 
Brewing in, R. W. Atkinson, 521 ; the Flora of, 534; 
Harbour, Dredging in, 6co; Japanese Black Teas, 705

Java, Bees in, 238
Jeffreys (J. G., F.R.S.), the Norwegian Arctic Expedition, 568 
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Jenkin (Prof. Fleeming, F.R.S.), and Prof. J. A. Ewing, the
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and Vowel Sounds, 340, 394, 454

Jevons (Prof. Stanley, F.R.S.), the Pcdetic Action of Soap, 
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tory, 181

Johnston (Keith), Expedition to Lake Nyassa, 646
Jones (Capt. W. A.), American Exploration, 667
Jones (Rev. Frank), Life of Sir Martin Frobisher, 11
Jordan (Prof. D. S.), Vertebrates of the Northern United States, 

167
Joule (R. St. J. B.), on a Remarkable Flash of Lightning, 260
Joule (Dr. Prescott), Civil Pension to, 316
Journal de Physique, 214, 350, 560, 687
Journal of Physiology, 377
Journal of the Cincinnati Society of Natural History, 636
Journal of the Franklin Institute, 636
Journal of the Russian Chemical and Physical Societies, 400
Judd (Prof. J. W., F*R.S*), American Geological Surveys, 538
Julius (V. A,), the Microphone as a Receiver, 642
Jura, the, Marshall Hall, 221

Karatejin, the District of, 289
Kckule (Prof. Aug.), the Scientific Aims and Achievements of
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Keller (Dr. Ferdinand), Lake Dwellings of Switzerland, 664
Kempe (A. B;), a Kinematic Problem, 149
Kent (W. Saville), the Origin and Distribution of Organic

Colour, 523
Kentish Boring Exploration, 469
Kent’s Cavern, the Exploration of, 468
Kentucky, Remarkable Cave in, 575
Kepler and Anthelm’s “Temporary Stars,” 281
Kepler’s Manuscripts and Relics, 20
Kerosene Oil in Japan, 23
Kew Gardens: Botanical Museum opened on Sundays, 194, 220;

Report, 370
Kiel, Meeting of German Anthropologists, 466
Kiepert’s Map of Cyprus, 520
Kinematic Problem, A. B. Kempe, 149
Kinetic Theory of Gases, the View of the Propagation of Sound 

demanded by the Acceptance of, S. Tolver Preston, 253
King (Clarence), American Geological Surveys* 538
King (Prof. W.), the Crystalline Rocks of Donegal, 478
Kirchhoff (Prof.), on Submarine Cables, 106
Kitchener (Lieut.), on a Survey of Galilee, 483 ; his Survey of

Palestine, 521 ; appointed to survey Cyprus, 521
Klenke’s Work on the Adulteration of Food, 106
Knapton (H. P.), Taunton College School, 357
Knowles (W. J.), Flint Factories at Port Stewart, &c., 47S
Kola Peninsula, Exploration of, 697
Kbnigsbcrg, Schriften der physikalisch-bkonomischen Gesell­

schaft, 242
Kosmos, 399, 5S4
Krebs (Dr. G.), on the Conservation of Energy, 706
Krefft (Gerard) and the Trustees of the Australian Museum, 575
Krukenberg’s “Mikrographie der Glasbasaltc von Hawaii: 

petrographische Untersuchung,” 248
Krummel (Dr. Otto), the Rainfall of Europe, 287
Kruttschnitt (Julius), Rayons de Crepusculc, 540
Kurz (S.), Forest Flora of British Burmah, 517

I.aboratory, a School* W. A. Shenstone, 347
Laboratory Notes, Prof. J. G. McKendrick, 240



Labyrinthodont Amphibia at Jarrow Colliery, Kilkenny, 475
Labyrinthodont from the Trias, 48
Ladd (W.), Edmunds’ Electrical Phonoscope, 506; on Byrne’s 

Battery, 506
Lady Franklin’s Sound, Capt, Tyson’s Journey to, 521, 551
Lake, a Poisonous Australian, Ge >. Francis, 11
“ Lake-Dwellings of Switzerland,” Dr. Ferdinand Keller, 664
Lake-Dwellings in Bavaria, 601
Lamprey, the Fertilisation of Eggs of the, 227
Lancashire, the Superficial Geology of South-West, C. E. De 

Rance, 561
Laneet, the, on State Aid to Science, 629
Landrails, Charles Dixon, 116
Lang (R. Hamilton), Cyprus, 693
Langethal (Prof., C.E.), Death of, 435
Lankester (Prof. E. Ray, F.R.S.), Balfour’s “Elasmobranch 

Fishes,” 113; on the Endowment of Research, 610
Laplace, Portrait of, 575
Lapp Language, Dictionary of, 238
“Lardner’s Mechanics," 247
Laridte, Geographical Distribution of the, 83
Lawes (Rev. W, G.), Exploration of New Guinea, 289
Lawrence (E. J.), Remarkable Form of Lightning, 278
Layard (Consul E. L.), Smell and Hearing in Insects, 301
Lead and Thallium, Prof. H. E. Roscoe on the Specific Gravity 

of the Vapours of the Chlorides of, 214
T.cad, Chloride, and Bces’-Wax, Electrical Properties of, 294
I .eaves of Trees, the Falling of, 512
I .eaves, the Physical Functions of, 672
Lebour (G. A.), “ Illustrations of Fossil Plants,” 35 ; “Ndrnen- 

clator Stratigraphicus,” 344
Le Conte (Prof, Joseph), Geological Climate and Geological 

Time, 668
Lecky (Robert J.), Physical Science for Artists, 116
Lecture Experiments, Francis E. Nipher, 94; Prof. McKen­

drick, 240
Lee (John Edward), Translation of Dr. Keller's Lake Dwellings 

of Switzerland, 664
Leeds, the Yorkshire College of Science, 241, 350; Calendar, 

635
Lees (F. Arnold) and J. Davis’ “ West Yorkshire,” 276
Lens, Carl Zeiss’s “ Oil Immersion,” 240
Lepidoptera, how they Escape from their Cocoons, 226
l .cpidoptcra, Irish, Recent Additions to, 483
Lepper (C. IL), Attempted Overland Journey to China, 599
Lesquereux (L.), Tertiary Flora of North America, J. S.

Gardner, 189
Lesseps (M.), Lectures on Africa, 237
Letts (Prof. E. A.), on the Thetines, 474
Leverrier, Portrait of, 575
Lewes, Excavations at Mount Caburn,
Lewis (A. L.), on the Evils arising from the Use of Historical 

National Names and Scientific Terms, 479
Ley (Clement), Weather Maps, 2S7
Lcymarie (M.), Death of, 632
“ Leyton Observations,” the, 225
Lichen Gonidia Question, Marcus M. Hartog, 302
Liebig Monument, 503
Liebreich (Dr.), “School Life in its Influence on Sight and 

Figure,” 534
Light: Velocity of, Albert A. Michelson, 195 ; the Influence of, 

on Bioplasm, 398
Lightning : Phenomenon, II. J. Staples, 67 ; a New Protection 

from, 133; Remarkable Flashes of, R. St. J. B. Joule, 260; 
E. J. Lawrence, 278; B. Woodd Smith, 302; Effect of, on 
an Aspen Tree, 533; Compound Lightning Flashes, E. H. 
Pringle, 587

Lightning Conductors, Richard Anderson, 554
Lim Fjord, New Bridge Across, 555
Limbs, the Genesis of, St. George Mivart, F.R.S., 282, 309, 331
Limbs, the, Prof. G. M. Humphry, F.R.S., 427
“ Limburg,” Discovery of Prehistoric Remains near the, 555
Lindley and Hutton’s Illustrations of Fossil Plants, 35
Link-Work, Prof. Kennedy on, 83
Links of the Animal World, Prof. Boyd Dawkins, F.R.S., 537 
Linnxan Society : 83, no, 294 ; Foreign Members, 75; Annual 

Meeting, 270
Linnaeus : the Statue to, 48; his “ Systema Natural,” 419 
Liquefaction of Gases, M. de Cailletet’s Apparatus for, 46 
Lisbon, Earthquake in, 182

l iskeardite, a New Mineral, 426
Lissajous’ Figures, Improved Method for Projecting, on the 

Screen, 24
Liveing and Dewar (Professors) on the Reversal of the Lines of 

Metallic Vapours, 109, 321
Liver, Action of Drugs on the, Prof. Wm. Rutherford, F.R.S., 

268
I iverpool, Literary and Philosophical Society of, log
Lloyd (F. G.), the Electro-Magnet a Receiving । elephone, 4S8
Loch Fync, Manganese Nodules in, J. Y. Buchanan, 628
Lockyer (J. Norman, F.R.S.), Physical Science for Artists, 29, 

58, 87, 122, 154, 223; an Eclipse Spectroscope, 224; his 
Observation of the Solar Eclipse, 353, 394, 401, 457

Locomotive, Super-heated Water for, 106
Lodge (Oliver J.), on a Simplification of Graphic Formulas, 472
“ Loess,” the, Formations of the Danube in Moravia, 207
Logical Machine, the Stanhope “ Demonstrator,” 506
Lommcl (E.), on Fluorescence, 107
London, University of, 82; Supplemental Charter, 559
London Mathematical Society, see Mathematical
London, the Geology of, 235 ; Geological Map of, 235 ; Geo­

logy of the London Basin, 350
Longitude and Time, Latimer Clark, 40; Capt. J. P. Maclcar, 

66; Rev. S. J. Whitmcc, 220
Loomis (Prof.), Winds in the United States, 198; on Storms, 

288
Loschmidt (J.), Cosmical Results of the Modern Heat Theory, 

184
Low Temperatures, Use of Methyl Chloride for the Production 

°f. 337
Lubbock (Sir John, F.R.S.), on the Hab'ts of Ants, 482
Lucas (Joseph), Hydrogeological Survey of England, 494
Lugger (Mr.), Exploration of the West Indies, 49
Luminous Meteors, B.A. Report on, 505
Lunar Crater, a New, 197, 220
Lunar Eclipse of August 12, 385
Lhnar Rainbow, Secondary, W. J. Noble, 67; R. Walker, 618
Lundy Island, the Climate of, 295
Lyall (Wm.), Albinism in Binis, 568
Lyons Observatory, 553
Lyrae (a), Companion to, 434

McCarthy (John), Journey through China, 68t
Macdonald (Dr. j. D., F.R.S.), on the Anatomy of the Organ 

of Hearing in Relation to the Discovery of the Principles of 
the Microphone and Magnophone, 285

McDonnell (Dr. R., F.R.S.), Address in the Department of 
Anatomy and Physiology at the British Association, 445

McKendrick (Prof. J. G.), Laboratory Notes, 240
McLeod and Clarke on the Telephone, 11
Maclay Coast, the Papuans of the, 387
Maclear (Capt. J. P.), Time and Longitude, 66
Magnetic Declination, Diurnal Range of, at the Trcvandrum 

Observatory, 25 ; Variations of the Diurnal Range of the, as 
Recorded at Prague Observatory, Prof. Balfour Stewart, 
F.R.S., 242

Magnetic Observatory nt Pavlovsk, 316
Magnetic Storm, May 14, 1878, Rev. S. J. Perry, F.R.S., 617;

William Ellis, 641 ; W. II. Preece, 668
Magnetic Survey of Washington, 466
Magnetisation : the Influence of Stress on, Sir Wm. Thomson, 

F.R.S., 215 ; the Tasimeter and, Andrew and Thomas Gray, 
329

Magnetism, “ La Revue Magn^tique," 615
Magnetism and Electricity, Catalogue of Works on, 393
“ Magnetism and Electricity,” George Porter, 615
Magneto-Telephone, 392
Magnets; Floating, Sir William Thomson, F. R.S., 13; A. M.

Mayer, 258 ; C. S. Pierce, 381
Magnophone, its Relation to the Organ of Hearing, 285
Magnus (Philip), “Hydrostatics and Pneumatics,” 693
Main (Rev. Robert, F.R.S.), Obituary Notice of, 72
Malaguti (Faustinus J. M.), Obituary Notice of, 15
Malay Peninsula, 68
Mallory Propeller, the, 465
Mammoth, the Epoch of the, G. James C. Southwell, 245
Mammoth in Siberia, the Extinction of, II. II. Howorth, 483
Man, Prof. Daniel Wilson on the Evolution of some Varieties 

of. 479



Manatee at Westminster Aquarium, 238, 394
Manchester: Literary and Philosophical Society, 375, 428;

Owens College University Scheme, 53
Manganese Nodules in Loch Fjne, J. V. Buchanan, 628 
Manganese Tetrachloride, 679
Mann (J. Nixon), Improved Method for Projecting Lissajou ’

Figures on the Screen, 24
Maoris, Arrow Propulsion of the, 27
Maple, Re i, Sexual Conditions in the, 3S7
Maps : Old Maps of Africa, 149, 617 ; some New Maps, 33S ;

Map of France, 496
Markham (Capt. A. IL), “ The Great Frozen Sea,” 201 
Marmot, Fossil Remains of the, 104
Mars : Occultation of, 67 ; the Satellites of, 618
Mascart (M. E.), a New Insulating Stand, 44
Maskelyne (Prof. N. S., F.R.S.), a New Mineral, 426 
Mastodon, Discovery of the Incisor of, 373
Mathematics: Mathematical Society, 55, 83, 294, 651 ; Recent 

Mathematical Works, 247 ; American Journal of, 316, 484: 
Report of the British Association Committee on Mathematical 
Tables, 505

Mauritius Meteorological Report, 2S8
Maxwell (Prof. Clerk, F.R.S.), on Stresses in Rarefied Gases 

Arising from Inequalities of Temperature, 54; the Tele­
phone (Rede Lecture), 159

Maxwell (Gen. II. IL), Pozzolana Mortar and Pine Timber, 19 
Mayer (Prof. A. M.), Floating Magnets, 258; on the Nature 

of Vibratory Motions, 571, 594, 648
Mayer (Dr. Robert von), Death of, 104
Measuring Scales for Pocket Spectroscopes, Prof. A. S.

Herschel, 300
Mechanics: Crofton’s Elements of Applied, 247; Lardner’s 

Mechanics, 247
“ Mechanical Chameleon,” 47
Medical Faculties, the, 6 to
Mediterranean and Southern Hemisphere, the Tides of the. 

Capt. Evans, F.R.S., and Sir William Thomson, F.R.S., 
670

Meehan (Thomas) Varying Experiences, 334; “ Native Flowers 
and Ferns of the United States, 615 J

Megaphone, Edison’s, 676
Meldrum (C.), Sun-Spots and Rainfall, 564
Melted and Solid Materials, the Relative Specific Gravities of, 

397. 464
Memorie della SocictiY dcgli Spettroscopisti Italiani, 214 
McndeleelT (Prof.), Visit to Western Europe, 434
Meritiaia arrulea ; Alex. Craig Christie, 66 ; G. C. Druce, 116 
“ Mercator,” Memorial of, 496 ; Derivation of his Name, 588 
Mercury : Transits of, 19 ; the Recent Transit of, 46, 130, 147 ;

the Transit of, 1868, 179; Estimation of, 679
Mercury, Specific Heats of, and Iron, 679
Merlin (C. L. W,), a Hunting Wasp, 311
Merrifield (Mary ]’.), Gulf-Weed, 708
Merriman (Mansfield), “ Method of Least Squares,” 299
Metal, Floating of Solid on Molten. W. J. Millar, 397, 464 
Metallic Vapours, the Reversal of the Lincs of, Professors

Liveing and Dewar, 109, 321
Metals, the Physical Properties of, Dr. C. R. Alder Wright, 69 
Meteorite, a, J. Harris Stone, 464
Meteorites, Prof. Nordcnskjold on the Composition and Common

Origin of Certain, 510
Meteorology: Mete; rological Notes, 198, 287, 335, 680; 

Meteorological Society, 83, 135, 295; Lectures, 423, 681; 
Scottish Meteorological Society, 262 ; Jerome J. Collins on 
American Storm Warnings, 4, 31. 6i ; Dr. Woeikof on 
American Storm Warnings, 517; Curious Meteorological 
Phenomenon, 50; the Reduction of Meteorological Ob­
servations, 83; Organisation of French, 96; Cosmic, 
J. Allan Broun, F.R.S., 126, ijt ; French Congress of, 132; 
423; the French Meteorological Service, 134; the Obser­
vatory at Upsala, 157; the French Central Meteorological 
Bureau, 158, 372, 435, 601 ; of the Bombay Presidency in 
1876, 199; Rainfall of Europe, 287; Prague Observations on 
the Wind, 287 ; Swedish Weather Maps, 287 ; Ley’s Weather 
Maps, 287; Missouri Weather Service Report, 288; Mauri­
tius Meteorological Report, 288; Prof. Loomis on Storms, 
288; Dr. Woeikof's Isobaric Charts, 288; Catalogue of 
Works on, 346 ; the Climate of Cyprus, 335 : the Bulletin of 
the Paris Observatory, 393; French Meteorological Com­
missions, 424; the Vauclure Meteorological Commission, 

435; Prof. Niphcr’s Magnetic Survey of Washington, 466; 
New Society at St. Petersburg, 503 ; French Meteorological 
Telegrams, 553; the United States Signal Service, 553; the 
Mont Ventoux Observatory, 553; in Chili, 600; Secchi’s 
“ Meteorologica Romano,” 601 ; the Magnetic Storm of May 
14, 1878, 617, 041 ; W. H. Preece, 668; the Farmers’ 
Weather Indicator, 621, 630; Capt. Hoffmeyer on Atmo­
spheric Pressure over the North Atlantic, &c., 680; Report of 
the Meteorological Institute of Prussia, 680; Dr. Hellmann's 
Observations on Cloud, 680; Observations of the Upper 
Currents of the Atmosphere, 680; Weather-Warning at the 
Paris Exhibition, 68?

Afeteors : 23, 77, 105, 170; the Meteor of May 12, 105, 142; 
the Meteor of June 7, 1878, .185; at Privat, Ardeche, 318; 
the Meteor Shower of Aquarids (July), 356, 384; the 
August, 385; in Hesse, 504; Report of the B.A. Com­
mittee on Luminous Meteors, 505 ; Sydney Evershead on, 
519; Meteor Shower of Andromedes I., W. F. Denning, 
568 ; the Meteor of December 24, 1873, 570; in Germany on 
September 6, 575; at Montpelier, 575; near Cambridge, 
O. P. Fisher, 643

“Method of Least Squares,” Mansfield Merriman, 299
Methyl Chloride,Use of, for the Production of Low Tempera­

tures, 337
Metric System : the Paris Congress pf Weights, Measures, and 

Coins, 504, 532
Metrology, Inductive, W. M. Flinders Petrie, 110
Meudon, Proposed Observatory at, 157
Meux and Co.’s Artesian Well, 350
Mexico, Grasses of, 534
Mexico and Central America, Proposed New Work on the 

Botany of, 466
Meyer (Dr. A. B.), Earthquakes on the Philippines, 265
Meyer (Prof. Victor), his New Laboratory, 503
Miall (L. C.), Anatomical Preparations for Museum and Class 

Purposes, 312
Michelson (Albert A.), Velocity of Light, 195
“ Micrographie der Glasbasalte von Hawaii; petrographische 

Untersuchung,” 248
Micrometer, a New, 688
Microphone, the : 20, 57, 323, 392 ; Dr. C. W. Siemens 

F.R.S., 129; G. M. Seabrokc, 129; F. J. M. Page, 130; in 
Surgery, Sir Henry Thompson on, 157; James Blyth on, 
172, 181 ; New Form of Microphone Receiving Instrument, 
W. J. Millar, 194 ; W. H. Preece on, 207 ; Prof. Hughes on 
the Physical Action of, 239 ; Prof. McKendrick on, 240 ; 
Prof. Hughes' Telephone and, 277 ; the Organ of Hearing in 
Relation to Prof. Hughes’ Microphone, 285; Sir William 
Thomson, F.R.S., 353 ; Prof. W. F. Barratt, 356 ; Sir Chas. 
Wheatstone’s Microphone, 356; Prof. Wm. Leroy Broun, 
383; Gerald B. Francis, 383; in Indirect Circuit, 464; 
Thomas Rowney on, 519; and Earthquakes, 533 ; S. T. 
Barrett on, 540; as a Receiver, V. A. Julius, 642; and 
Insects, 652

Microscopy : Hints to Workers with the Microscope, ,141, 195 ; 
New Invention for Showing Slides, 159; Microscopical So­
ciety, see Royal; Translation of Naegeli and Schwendener's 
“ Das Mikroskop,” 533 ; an American Microscopical Con­
gress, 601 ; Microscopical Society at Highbury, 631 ; the 
Immersion Paraboloid, Dr. J. Edmunds, 278; John Mayall, 
jun., 331

Middleton (R. Morton), Sense of Fear in Chammleons, 696 
Midgley (James H.), Earth Pillars, 569
Midian : Capt. R. F. Burton’s Exploration of, 76; the Tribe i 

of, Capt. R. F. Burton, 480
Midland Union of Natural History Societies, 15S 
“Mikroskop, Das,” Naegeli and Schwendener’s, Translation of, 
Military Ballooning, II. Baden Pritchard, 491
Millar (J. B.), Elements of Descriptive Geometry, 277
Millar (W. J.), Transmission of Vocal and other Sounds by 

Wires, 12 ; New Form of Microphone Receiving Instrument, 
194; Floating of Solid on Molten Metal, 397, 464 ; “ Studies 
in Physical Science,” 693

Miller (S. H.) and S. B. H. Skertchly, “The Fenland, Past 
and Present," 514

Miller’s Chemistry, 614
Mimas, the Saturnian Satellite, 520, 696
Mimicry in Birds, William E. Armit, 643
Minchin (G. M.), “ A Treatise on Statics,” 247



Mineral, a New, Prof. N. S. Maskelyne, F.R.S., 426
Mineral Oil or Paraffin Wax, the Estimation of, when mixed 

with other Oik or Fat, Wm. Thomson, 473
Mineral Spring at Suhl, 706
Mineralogical Society, 238, 29T
Minerals, on a New Method of Studying the Optical Characters 

of, II. C. Sorby, F.R.S., 684
Minor Planets, 307
Mira Ceti, 180
Missouri Weather Service, Report of, 288
Mivart (St. George, F.R.S.), the Genesis of Limbs, 282, 309, 

33’
Mobius (Prof.), the Movements of Flying-fish through the Air, 

373
Mohn (Prof. II.), Fall of Volcanic Ash from Iceland, 199; the 

Norwegian North Atlantic Expedition, 222, 368, 425, 589
Monccl (Comte du) on the Photograph, 553, 630; “ Le Tele­

phone, le Microphone, et le Phonographe,” 698
Monkeys : Fear of Snakes amongst, 227 ; Dental Operation on 

a Monkey, 533
Monotrcmes, the Australian, 464
Monro (C. J.), Intide Out, 116
Monsters, Underground, 389
Mont Vcntoux Observatory, 553
Montigny (M.), Researches on the Scintillation of Stars, 292
Montsouris Naval Observatory, 424
Monuments, Prehistoric, of Cornwall and Ireland, 478
Mook (Dr. F.), Excavations in Egypt, 372
Moon, Proposed Landscapes of the, 182 ; a New Crater on the 

Lunar Surface, 197, 220; Schmidt’s Charte dcr Gebirge des 
Mondes, 501 ; see also Lunar

Morfologia Vcgctale, Prof. D. Carucl, 666
Mormonism and Science, 502
Morphologisches Jahrbuch, 186, 584
Morphology? What is, Prof. W. K. Parker, F.R.S., 255
Morris (William), Underground Temperature, 93
Morrison (G. L), Journey from Hankow to Canton, 228
Mortar, Pozzolana, and Pine Timber, General II. II. Maxwell, 19
Moscow, Anthropological Exhibition at, 632
Moseley (IL N., F.R.S.), Wingless Insects of the Falkland 

Islands, 619
Moss (Dr.), Arctic Sea-Water and Ice, 135
Mosses: Geographical Distribution of, 682; London Catalogue 

of British, 682
Moths : how they Escape from their Cccoons, 226; Smell and

Hearing in, 301
Mouchcz (Capt.), Director of Paris Observatory, 261
Mount Caburn, Lewes, Excavations at, 470
Mount Etna, Proposed Observatory on, G. F. Rotiwell, 587
Mount Hekla : on an Ascent of, and the Eruption of February 

27, 1878, G. F. Rodwell, 596 ; Height and Shape of, 641
Mount Vesuvius, 49, 533, 553, 574, 598, 631, 653 ; the Threatened 

Eruption of, 598 ; Proposed Railway up, 598
Muir (M. M. Pattison), Gas as Fuel, 34; are the “Elements” 

Elementary ? 592, 625
Muir (Thomns), Circulating Decimal Fractions, 617
Muller (Dr. Hermann), Ophrys muscifera, 221; Alpine Flowers, 

5'9
Muller (Dr. Hugo W., F.R.S.) and Dr. Warren De la Rue, 

F.R.S., on Electric Discharges in Gases, 525, 547
Munro (Dr. Robert), Discovery of a Scottish Crannog, 695
Murex huttona, a New Shell, 601
Museums, Opening of, on Sundays, 170, 194, 220
Musical Pitch, A. Cavaille-Coll on, 381
Myer (General Albert J.), the Weather Case, or Farmer’s 

Weather Indicator, 621, 630

Naegcli and Schwendcner’s “ Das Mikroskop," Translation of, 
533 T .

Names, Historical National, and Scientific Terms, 479
Nares (Capt. Sir G. S., F.R.S.), Narrative of the English 

Arctic Expedition, 118
Natal, the Meteorology of, 295; Notes on some Natal Plants, 

M. S. Evans, 543
National Water Supply, 121
Natural History Collections, the National, 21, 328, 353, 403, 

5'3. 588
Natural Science at Oxford, 651
Natural Science in Hungary for the last Ten Years, 582

“ Naturkriifte, Die,” 706
Naval Architecture, a Manual of, by W. II. White, E. J. Reed, 

C.B., F.R.S., 137
Naval Observatory, Washington, 372
Nebula, the Variable, in Taurus, 552
Nectar of Flowers, the Amount ot Sugar in, 474
Neptune, the Satellites of, 359, 464
Netherlands Zoological Society, 343
New Britain, Volcanic Eruption in, 180
Newcomb (Prof. S., F.R.S.), Award of Medal to, by Haarlem

Society of Science, 132 ; “Astronomy,” J. R. Hind, F.R.S., 
7 ; Instructions for Observing the Solar Eclipse of July 29, 181

New Guinea : Exploration of, 46, 132, 289 ; Scientific Results 
of D’Albertis’ last Expedition to, 72 ; Specimens from, 132

Newton (Prof. A., F.R.S.), Zoological Geography—Didus and
Didunculus, 251, 331

New York, Geographical Society, 46 ; see also United States, &c.
New Zealand : Wellington Philosophical Society, 27, nt ; the 

Ornithology of, in ; Coal-Fields, 112; Education in, 305 ;
Buchanan’s Work on the Grasses of, 534; the Laboratory at
Canterbury College, 601

Nez Perces, the Tribe of, 632
Niagara, Falls of, Utilisation of, 393
Nicholson’s “Manual of Zoology,” 49
Nicol (James), on some New Fossils, "Eribollia Mackays" 

from the Quartzites of Lake Eribol, 477
Nicomcdia, Earthquake at, 77
Nineveh, Hormuzd Rassam’s Explorations of, 653
Nipher (Prof. Francis E.), Lecture Experiment, 94 ; Magnetic

Survey of Washington, 466; Observatims on a “Dmt- 
Whirl,” 488

Nitroprussides, the Action of Chlorine upon, Dr. E. W. Davy, 
473

Nitrous Oxide, Preparation of Salts of, 679
Noble (W. J.), Secondary Lunar Rainbow, 67
Nolan (Joseph), on the Metamorphic and Intrusive Rocks of 

Tyrone, 477
Noll (Ferdinand), Decimal Clock, 133
" Nomenclator Stratigraphicus," G. A. Lebour’s, 344
Nomenclature, Scientific, Uniformity of (“ Divide et Impera”), 

142
Nordenskjbld (Prof.), on the Composition and Common Origin 

of Certain Meteorites, 510; North-East Passage Expedition, 
308, 631, 680

Noriml-Teinperature Heat Energy, on the Availability of, S.
Tolvcr Pre-ton, 92

North America, British, Fisheries of, Dr. W. B. Carpenter, 
F.R.S., 170, 232

Northampton Sands, Fossils from the, 476
North Atlantic, the Norwegian Expedition, 222, 36S, 425, 

568, 589
North-East Passage Expedition, 308, 631, 680
Norton (Lord), on Science Teaching, 705
Norwegian North Atlantic Expedition, 222, 368, 425, 589 ; J.

Gwyn Jeffreys, F.R.S., 568
Notizblatt des Vereins fur Erdkundc zu Darmstadt, 186

Ob, the, in Siberia, 551
Obach (Eugen), a New Galvanometer for Strong Currents, 707
Ober (F. A.), Scientific Collections from the West Indian 

Islands, 503 ; Exploration of the West Indian Islands, 647
Object-Glass, Carl Zeiss’s New “Oil Immersion,” 240; Rev.

W. II. Dallinger, F.R.S., on, 65
Observatories: Annual Report of the Royal Observatory, 

Greenwich, 183; Cincinnati, 103; Jena, 392 ( the Lyons, 
553 ; Meudon, 157; Oxford University, 103; Paris, 25, 284, 
372, 393, 532 ; Pavlovsk, 316 ; Pulkova, 502 ; the Washington 
Naval Observatory, 372

Ocean, Average Depth of the, 450
“Ocean and Her Rulers,” Alfred Elwes, 380
Ocean Currents, M. Zoppritz on, 321
Oderberg, Discovery of Pile-Structures at, 505
Official Rank Hereditary in China, 424
Ogowe Expedition, the French, 180, 359
“Oil Immersion” Object-glass, Carl Zeiss’s New, 240; Rev.

W. IL Dallinger, F.R.S., on, 65
Oil, Mineral, or Parrafin Wax, the Estimation of, when mixe I 

with other Oik or Fat, Wm. Thomson, 473
Oizowo, Discovery of Guano near, 106



Other’s Star near y Pegasi, 426
Oldham (Dr. Thomas), Obituary Notice of, 343
Ophrys muscifera, Dr. Hermann Muller, 221
Opium Poppy, the Cultivation of, 133
Opossum, Fossil Remains of a New, 158
Optical Bench, New Form of, 294
Optical Characters of Minerals, on a New Method of Studying,

II. C. Sorby, F.R.S., 684
Orders, Foreign, 691
O’Reilly (Prof.), on the Correlation of Lincs of Direction on 

the Globe, 507
Oreston Quarries, Fossils from, 393
Organic Colour, the Origin and Distribution of, W. Saville 

Kent, 523
Organisms in Water, Examination of, 141, 196
Orientalists, the Congress of, 553
Orifices, the Flow from, at Different Temperatures, 323
Orion Nebula, 313
Ornithologists, Annual Meeting at Berlin, 575
Osterath, Earthquake at, 600
Ostiacs and Samojedes, Collection of Articles used by, 48
Owens College, Manchester, Legacy to, 399; Viscount 

Cardwell’s Address at, 598
Oxford : the Study of Biology at, 12 ; University Commission, 

23; University Intelligence, 53; University Observatory, 
103; Natural Science at, 651 ; the Endowment of Research 
at St. John’s College, 659

Oxygen Spectrum : Dr. Arthur Schuster, 269 ; the Presence of 
the Lines of the, in the Solar Spectrum, Dr. J. C. Draper, 
654

Oyster Beds of the Chesapeake Bay, 653

Pacific Islands, Ethnology of the, 374
Pacific, South, Survey of the, 434
Pacific, Winds and Currents in the, S. J. Whitmee, 617
Packard (Dr. A. S.), on the Escape of Lcpidoptera from their 

Cocoons, 226
Padang, Carl Bock’s Expedition to, 132
Page (F. J. M.), on the Microphone, 130
Page (Herbert W.), a White Swallow—Albinism in Birds, 540
“ Palmonlologist,” the, 601
Pakcospiza Mia, 22
Palestine: Lieut. Kitchener’s Survey of, 483, 521 ; Tent Work 

in, Lieut. C. R. Conder, 538
Panthays in British Burmah, 95
Paper, Bamboo as a Material for, 50
Paper Exhibition in Berlin, 424
Paper of Common English Grass, 6S2
Papuans of the Maclay Coast, 387
Papyrus, Egyptian, at the Paris Academy, 652
Paraffin Wax, the Estimation of, when Mixed with Oils or Fat, 

Wm. Thomson, 473
PARIS, the, EXHIBITION: 20, 49; Aquariums at, 21 ; Geo­

graphy at, 68; Meteorology at, 76; “Salle des Missions 
Scientifiques, 105; Ethnographical Exhibition at, 159 ; Giffard’s 
Capt ivc Balloon, 132, 262,318,345,371,393,435, 534, 577,705; 
the Water and Woods Department as a Permanent Museum, 
132; Visits of Students to, 132; the Lightning Conductors 
at, 132; Science at, 205 ; the Catalogues of, 237; M. Lessep’s 
Lectures on Africa, 237 ; Congress of Demography, 237 ; 
Education Exhibition, 238, 436; Scientific Conferences, 262, 
423 ; Dr. Wocikof’s Isobaric Charts, 288 ; the Ethnographic 
Congiess, 318; the Great Trocadero Lift, 393; the Congress 
of Meteorology, 423 ; the Phonograph at, 424; the Congress 
of Anthropology, 436; Public Teachers at, 456; Dr. Bird­
wood’s " Handbook of the British Indian Section,” 504; the 
Congress of Weights, Measures, and Coins, 532 ; the Botanical 
and Horticultural Congress, 553; the Lottery, 577 ; Receipts 
at, 575 ; Awards to British Exhibitors, 681 ; Weather-Warn­
ing at, 682 ; Soiree of Engineers, 706

Paris : the Academy of Sciences, 28, 56, 84, 112, 136, 164, 
188, 216, 244, 272, 296, 324, 352, 376, 400, 428, 456, 484, 
512, 536, 560, 608, 636, 660, 688, 712; Appointment of 
Prof. C. Friedel, 290; Comte du Moncel and the Phono­
graph, 553, 630; the Observatory, 25, 284, 372, 393, 532; the 
Appointment of M. Lcvcrrier’s Successor, 236, 261 ; the 
Great Reflector, 532; Geographical Society, 131, 180, 2co, 
262, 359, 424, 496, 697 ; East Indian Tapir at the 
Jardin d’Acclimatation, 49; Protection of the Bibliothcque 

Nationale from Fire, 133; New Students’ Club in, 205; 
Electric Lighting in, 262; Proposed Industrial Exhibition, 
290 ; Balloon Ascents in, 291 ; Nubian Animals in the Jardin 
d’Acclimatation, 291; Technical Education in, 317; the 
Jablochkoff Electric Lights in, 317 ; the Botanical and Horti­
cultural Congress, 465; Statistics of the Mint, 534; Robin­
son’s Parks and Gardens of, 562 ; Proposed Ethnographical 
and Pedagogical Museum, 683 ; see also France, &c.

Parker (Prof. W. K„ F.R.S.), the Structure and Development 
of the Snake, 202 ; What is Morphology ? 255

Parkes Memorial Fund, 344
“ Parks and Gardens of Paris,” W. Robinson, 562
Patagonia, Southern, Exploration of, 360
Pavlovsk, New Magnetic Observatory at, 316
Payen’s Industrial Chemistry, Paul’s Translation of, 218
Peaucellier Cell, Horace Darwin, 383
Pedetic Action of Soap, Prof. Stanley Jevons, F.R.S., 440
Peking, Timber used at, 317
Pelvis, Oblique, Aberrant Sacrum connected with the, 483 
Pendulum, Blackburn’s Double, 594, 617
Pengelly (W., F.R.S.), on the Cervus megaceros, 478
Penn (John, F.R.S.), Death of, 575
Permanganate, Potassium, the Light Reflected from, 294
Permian Fauna, Prof. E. D. Cope on the Remains of, in North 

America, 482
Pernesch (Dr. J.), Guide to the Upper Engadine, 601
Peroxide of Hydrogen, E. Schbne’s Researches on, 318
Perpetual Calendar, the Seth Thomas Clock Company’s New

Timepiece with, 575
Perry (Rev. S. J., F.R.S.), Magnetic Storm, May 14, 1878,617 
Peru : New Work on the Minerals of, 393 ; Corpuna Volcano, 

423
Petcrmann (Augustus Heinrich), Obituary Notice of, 5S9 
Petermann’s Mittheilungen, 359, 552, 647
Petrie (W. M. Flinders), on Inductive Metrology, 110; Alternate 

and Stereoscopic Vision, 115
Petroleum a Protection against Insects, 373
Phelps’ Telephone, 392
Phene (Dr.), on Cyprus, 483
Philadelphia Academy of Natural Sciences, 28, 400, 584
Philippines, Earthquakes on the, 265
Philippium, a New Metal, 688
Phobos, Satellite of Mars, 618
Phoncidoscope, a Simpler Form of, J. E. H. Gordon, 383
Phonograph: Alex. J. Ellis, F.R.S., 38; Prof. Silvanus P.

Thompson, 39; and Helmholtz’s Vowel Theory, Chas. R. 
Cross, 93; Examination of the Phonograph Record under the 
Microscope, 101; the Phonograph and its Future, 116; and 
Vowel Theories, Professors Fleeming Jenkin and J. A. Ewing, 
167; as a Transmitter, 240; the Working of the, 240; Dr. 
Clarence J. Blake on, 249 ; Geo. P. Bidder, 302 ; and Vowel 
Sounds, Professors Fleeming Jenkin and Ewing, 340, 394, 454 ; 
at the Paris Exhibition, 424 ; in the Paris Academy, 553, 630 ; 
and Ventriloquism (!), 630; Mr. Edison's Experiments with 
the, 599 • G. B. Prescott's Work on the, 698

Phonometer, Edison’s, 675
Phonoscope, Edmunds’ Electrical, W. Ladd, 506
Photographic Society, 216
Photography, Physics in, Capt. W. de W. Abney, F.R.S., 489, 

528. 543
Phylloxera in Greece, 106
Phylloxera at Sachsenhausen, 505
Phylloxera near Bonn, 632
Physical Geology, Prof. S. Haughton, F.R.S., 266
Physical Science for Artists, L Norman Lockyer, F.R.S., 29, 

58,87, 122, 154, 223; Robert J. Lccky, 116 ; F. Pollock, 
249 ; G. Hubbard, 278 ; Rev. R. Abbay, 329 ; E. H. Pringle, 
356; Julius Kruttschnitt, 540; H. S. Carhart, 540

Physical Science, Studies in, W. J. Millar, 693
Physical Society, III, 163, 215, 271, 294, 322
Physics in Photography, Capt. W. de W. Abney, F.R.S., 489, 

528, 543 , ,
Physiography, Prof. Ansted s Elements of, 563
Physiology, Dunman’s “Glossary of Biological, Anatomical, 

and Physiological Forms,” 614
Physiology, Journal of, 377
Pierce (C. S.), Floating Magnets, 381
Pigeons, Carrier, Utilisation of, 682
Pikermi and Siwalik Faunas, Pliocene, not Miocene, W. T.

Blanford, 501



Pile-Structures : at Oderberg, 50 ; in Bavaria, 601
Pillars, Earth, James H. Midgley, 567 ; J. Edmund Clark, 617
Pine Timber and Pozzolana Mortar, General II. H. Maxwell, 

*9
Pine Plantations on the Sand-Wastes of France, Dr. J. Croumbie 

Brown, 666
Pisciculture at Hiiningen, 504
Placentation of Sloths, Recent Observations upon the, J. C.

Galton, 686
Planets : nearest Approximation of Small, to the Earth’s Orbit, 

225 ; Cacciatore’s Supposed Planet of 1835, 261 ; Mina, 307 ; 
the Intra-Mercurial Planet, 495, 520, 552, 569; Sir G. B. 
Airy, F.R.S., 380, 495; Prof. James C. Watson, 433, 495, 
616; Lewis Swift, 539

Plante (Gaston), Rheostatic Machine, 45
Plants: Insects Corroborative of the Nativity of Certain, Dr. 

Buchanan White, 278; Prizes for Essays on Chemical 
Changes in the Composition of, 292; Nutrition of, 324; 
Experiments on the Living Cells of, 504; Respiration o, 
James Jamieson, 539

Playfair (Col. R. L.), Travels in the Footsteps of Bruce in 
Algeria and Tunis, 91

Plymouth Institution, and Devon and Cornwall Natural History 
Society, 486

Pneumatic Battery, Byrne’s, in
Poeciloptera, on the Wax of, Dr. A. Ernst, 487
Poisons, African Vegetable, 534
Poisonous Australian Lake, Geo. Francis, 11
Polar Regions: the Dutch Polar Expedition, 360, 521 ; Polar 

Colonies Scheme, 521, 551 ; Discovery of an Island in the 
Polar Sea, 697

Polariscope, a New Form of, 322
Polarised Light, the Effects of Various Substances on, 322
Pole (Dr. William, F.R.S.), Colour-Blindness in Relation to 

the Homeric Expressions for Colour, 676, 700
Pollock (F.), Physical Science for Artists, 249
Polymicroscope, the, 159
Polytechnic, Royal, 456
Pomona, the Herefordshire, 706
Pompeii and Herculaneum, Celebration of the Destruction of, 104
Poppy, the Opium, the Cultivation of, 133
Population of the Earth, 338
Porter (George), “ Magnetism and Electricity," 615
Portraits, Composite, Francis Galton, F.R.S., 96
Port Stewart, Flint Factories at, 478
Potassium Permanganate, the Light Reflected from, 294
Pozzolana Mortar and Pine Timber, General IL H. Maxwell, 19 
Prague Observatory, the Variations of the Diurnal Range of the

Magnetic Declination as Recorded at, Prof. Balfour Stewart, 
F.R.S., 242

Prague, Prohibition of Trains to Ladies’ Dresses in, 632
Prairie-Dogs, Snakes, and Owls, 252
Precession of a Viscous Spheroid, G. H. Darwin, 580
Preece (W. II), the Microphone, 207; on Recent Advances in 

Telegraphy, 484; the Electro-Magnet a Receiving Telephone, 
540 ; Magnetic Storm of May 14, 1878, 668

Prehistoric Monuments of Cornwall and Ireland, 478
Prescott (G. B), the Speaking Telephone, Talking Phonograph, 

&c., 698
Preston (S. Tolvcr), on the Availability of Normal-Temperature 

Heat-Energy, 92 ; on the View of the Propagation of Sound 
Demanded by the Acceptance of the Kinetic Theory of Gases, 
253

Preventive Medicine in Relation to Public Health, Dr. A. Car­
penter, 248

Primates, P'car of Snakes in the, 227
Primes, Forms of, Exceptions to, 344
Pringle (E. H.), Physical Science for Artists, 356; Brehm’s 

“Thierleben," 518 ; the Sea-Serpent Explained, 519; Com­
pound Lightning Flashes, 587

Pritchard (H. Baden), Military Ballooning, 491
Prjvalsky’s Exploration of Thibet, 496
Procter (Henry R.), the Aurora Observations of the Austro- 

Hungarian Arctic Expedition 1872-74, by Carl Weyprecht, 
606

Proctor (R. A.), the Cycloid and Cycloidal Curves, 355
Protectorate, our New (Cyprus), 302
Proterogynous Lichogamy, on the Association of an Incon­

spicuous Corolla with, in Insect-Fertilisd Flowers, 508
Psilophytum monense, 555

Pulkowa Library Catalogc, 20
Pulkowa Observatory, New Refractor for, 502 ; Observations 

of the, 688
Puy-de-Ddmc, Nocturnal Variations of Temperature at, 608
Pyridine Series, Investigations on the, Dr. W. Ramsay, 473

Quartz; Influence of Temperature on the Rotatory Power of, 
336

Quetelet (Ernest), Obituary Notice of, 551

Radau (M. R.), Les Radiations chimiques du Soleil, 63
Radiolarians, the Supposed, and Diatomacea: of the Coal-

Measures, Prof. W. C. Williamson, F.R.S., 508
Railway Brakes, 471
Rainbow, Quadruple : Henry P. Dowling, 142 ; Multiple, 170; 

on Certain Phenomena accompanying, Prof. Silvanus P.
Thompson, 441 ; an Unusual, G. M. Whipple, 696

Rainfall : of India, S. A. Hill, 193; of Europe, 287 ; of Brazil 
and Sun-Spots, Orville A. Derby, 384; of Ireland, G. J.
Symons, 484; and Sun-Spots, C. Meldrum, F.R.S., 564

Ramsay (A.), a Subject Index to Scientific Periodical Literature, 
279

Ramsay (Dr. W.), Investigations in the Pyridine Series, 473; 
some of the Derivatives of Furfurol, 474

Rance (C. E. De), the National Water Supply, 73; the Super­
ficial Geology of South-West Lancashire, Prof. W. Boyd- 
Dawkins, F.R.S., 561

Rarefied Gases, on Stresses in, arising from Inequalities of Tem­
perature, Prof. Clerk-Maxwell, F.R.S., 54

Rayleigh (Lord, F.R.S.), on Uniformity in the Rate of Rota­
tion of an Axle, ill; the Explanation of Certain Acoustical 
Phenomena, 319

Rayons de Crepuscule, F. Pollock, 249; Rev. R. Abbay, 329 ;
E. H. Pringle, 356; Julius Kruttschnitt, 540; II. S. Car­
hart, 540

Reale Istituto Lombardo di Scienze c Lcttcrc, 186, 350, 400, 
636, 688

Rectus (Elisee), 393
Rede Lecture, Prof. Clerk-Maxwell’s, 159
Reed (E. J., C. B., F.R.S.), “White’s Naval Architecture,” 

’37
Reflector, Threc-Foot, Lord Rosse on an Equatorial Mounting 

for a, 506
Relationships, Classification of Primitive, 135
Renard (Capt.), Improvements in Balloons, 133
Rendiconto delle Session! dell’ Accademia delle Scienze dell’

Istituto di Bologna, 428
Reproductive Elements, the Primary Germ-Layers and the 

Origin of the Male and Female, 386
Research, the Endowment of, Prof. E. Ray Lankester on, 610;

the Lancet on State Aid to Science, 629
Resonators, Brass Wind Instruments as, 271
Respiration of Plants, James Jamieson, 539
Resting Spores, Dr. E. Perceval Wright, 173
Retrospect and Prospect, I
Rcycr (Dr. Ed.), Beitrag zur Fysik der Eruptionen und dcr

Eruptir-gesteine, 91 ; “ Vulcanologische Studicn,” 487
Rheostat, Edison's New Carbon, 674
Rheostatic Machine, Gaston Plante, 45
Ridout (R. IL), an Experimental Investigation of the Structure 

of Fluid Columns which are Affected by Sound, 604
Rio Grande do Sul, Proposed Railway from, to Uruguay, 133
Rivers and Streams, the Conservancy of, 661 ; Edward Easton,

C.E., 452
Roberts (E.), Self-Acting Tide-Calculating Machine, 75
Rolierts (Isaac), on the Filtration of Sea-Water through Triassic 

Sandstone, 475
Robertson (David, Jun.), White Swallows, 618
Robinson (Prof. J.), New Work on Fern*, 555
Robinson (Dr. T. R.), the Determination of the Constants of 

the Cup Anemometer, 82
Robinson (W.), “ Parks and Gardens of Paris,” 562
Rodicr (E.), Solar Halo, 13
Rodwell (G. F.), Proposed Observatory on Mount Etna, 587; 

on an Ascent of Mount Hekla and the Eruption of February 
27, 1878, 596; the Height and Shape of Mount Hekla, 641

Rohlfs (Dr.Gerhard), Expedition to Africa, 521, 601
Rokitansky (Baron Karl von), Obituary Notice of, 371



Romanes (Geo. J.), Hypnotism, 492 ; Animal Intelligence, 642 
Rome, Accademia dci Lined, 28, 216, 244, 376, 687; Geogra­

phical Society of, 46 ; the University of, 293
Ronalds (Sir Francis, F.R.S.), Bibliography of Works on 

Electricity and Magnetism, 393
Roromiko, a New Remedy for Diarrhoea, 49
Roscoe (Prof. H. E., F.R.S.), Specific Gravity of the Vapours 

of the Chlorides of Thallium and Lead, 214
Ross (W, A.), Alumina, 279
Rosse (Lord), Description of an Equatorial Mounting for a 

Three-Foot Reflector, 506
Rossi (Prof. M. S. de), on an Earthquake at Rocca di Papa, 

533
Rotating Book-Case, 15
Rotifers, &c., how to Observe, 141, 196
Rousseau, Centenary of his Death, 345
Routh (E. J., F.R.S.), “Dynamics of a System of Rigid 

Bodies,” 247
Rowney (Thomas), the Microphone, 519
Royal Archaeological Institute, 393
Royal Astronomical Society, 55
Royal Botanic Society, 425
Royal Geographical Society, Anniversary Meeting, 131 ; African 

Exploration Fund, 131
Royal Institution of Great Britain, 4S
Royal Irish Academy, Medals of, 158
Royal Microscopical Society, 84, lit, 295, 660
Royal School of Mines, 399
Royal Society, 25, 54, 82, 109, 135, 186, 214, 242, 269, 293, 

321 ; Conversazione, 47 ; Portraits of the Fellows, 575
Russell (J. Scott), Geometry in Modern Life, 380
Russia : St. Petersburg Chemical and Physical Societies, 53, 

350, 400: Geographical Society, 95; Russian Chemical 
Society, 106; Stone Implements in, 264; Proposed Change 
of Chronology in, 532; see also St. Petersburg, Moscow, 
&c.

Rutherford (Prof. Win., F.R.S.), Action of Drugs on the Liver, 
268

Rutherfurd’s Photograph of Solar Spectrum, 271
Rye (E, C,), the Zoological Record, 615

Sabine (Robert), Motions Produced by Dilute Acids on tome 
Amalgam Surfaces, 441

Saccharose, 336
Sachs (Dr.). Fatal Accident to, 504
Sachsenhausen, Phylloxera at, 505
Sacrum : Lawson Tait on the Occurrence of a Sacral Dimple, 

481 ; Aberrant Sacrum connected wiih the Oblique Pelvis, 483
Sahara, Dr. Chavannc’s Work on the, 360
St. Gothard Tunnel, 22
St. Helena, Dr. Buchanan White on the Hemipterous Fauna of, 

'35 . .
St. Petersburg Chemical and Physical Societies, 53, 350; 

Bulletin de 1’Academic des Sciences, 186 ; Proposed Geological 
Institute, 435 ; New Meteorological Society at, 503

St. Vincent, the Island of, Cocoa-Nut Palms on, 706
Salamander, the Artificial Transformation of the Alpine, G. T, 

Bcttany, 108
Salmon, Introduction of, in Germany, 49
Salmon and Trout Fungus Disease, 48
Salpa, the Male of, 307
Salt, Thomas Ward’s Paper on, 555 ; Deposits of, in Germany, 

601, 705
Salt Lake City, Prof. T. E. Thorpe, F.R.S., at, 502
Salt Water, Preservation of Coffee in, 344
Salts, Supersaturated Solutions of, 318
Samojcdes and Ostiacs, Collection of Articles used by, 48
Sandeberg (Lieut.), Exploration of the Kola Peninsula, 697
Sanderson (Dr. Burdon, F.R.S.), Resignation of Professorship 

at the Brown Institution, 290; and I'-. I. M. Page on the 
Rhythmical and Excitatory Motions of tnc Ventricle of the 
Heart of the Frog, 293

Sanford (W. A.), Meteor, 170
Sanitary Institute of Great Britain, 49, 158, 263; Anniversary 

Meeting, 236 ; Exhibition of, 503 ; at Stafford, 631
Sap in Trees, Causes of the Ascent of, 213
Sargasso Weed, 708
Sars (Prof. G. O.), “ Molhisca Rcgionis Arcticx Norvcgix,” 

568

Saturn’s Satellites, 307 ; Hyperion, 426, 669; Mimas, 520, 696 ;
Titan, 619

Saunders (Howard), the Geographical Distribution of Gulls and
Terns, 83

Saurian, a New Fossil, 28
Saurians from Colorado, 476
Savage (Lieut. G. R. R.), Experiments on Long Distance Tele­

phones, 77 ; the Telephone, 488
Sawyer (John), Automatic Arithmetic, 327
Sayce (Rev. A. H), Ethnology of North-West America, 165
Scandinavia, Aurora Borealis in, 632
Scheibler’s Tuning-Forks, A. Cavaille-Coll on, 381
Schliemann (Dr.), his Excavations, 373; on the Ancient Capital 

of Ithaca, 590
Schmeltz (Dr. J. D. E), the Eskimo at Paris, 169
Schmidt’s Charte dcr Gebirge des Mondes, 434, 501
Schbne (E.), Researches on Peroxide of Hydrogen, 318
School Laboratory, W. A. Shcnstone, 347
Schools, Science in, 273, 279 • the Times on, 434
Schriftender physikalisch-dkonomischety Ge.-cllschafl zu Kbnigs- 

berg, 242
Schuster (Dr. A.), the Spectrum of Oxygen, 269
Schwann (Theodore), 297
Schweinfurth (Dr. George), Return to Cairo, 308
Science and Art Department, South Kensington, 104, 511
Science of Easy Chairs, 637
Science Teaching in Scools, 273, 279 ; the Times on, 434
Scientific Associations and Societies, 21, 345
Scientific Bibliography, see Bibliography
Scientific Education in France, 574
Scientific Nomenclature, Uniformity of (“Divide et Impera”), 

142
Scientific Research nnd a Brewery Laboratory, 503
Scientific Worthies, XIII., Sir George Biddell Airy, Astro­

nomer-Royal, 689
Scott (W. L.), his Magnophonc, 285
Scottish Crannog, Discovery of, Dr. Robert Munro, 695
Scottish Meteorological Society’, 262
Scudder’s Catalogue of Scientific Serials, 318
Sea, Average Depth of the, 450
Seabroke (G. M.j, on the Microphone, 129
Sea-Serpent Explained, Dr. Joseph Drew, 489; E. II. Pringle, 

519; C. Bird, 519; Dr. Andrew Wilson, 519; Dr. C. M. 
Ingleby, 541

Secchi’s “ Mctcorologica Romano,” 601
Sedgwick Memorial Fund, 186
Scgcburg, Bed of Salt near, 705
Seiches of the Lake of Geneva, Dr. F. A. Forel, 100
Seismograph nnd Earthquakes, 533
Selenate of Ammonium, the Action of Heat upon, Drs. Davy 

and Cameron, 472
Selenography, Recent Progress in, 541
Senebiera didyma, the Inflorescence of, Prof. Alex. Dickson, 50S
Septic Organism, the Life-History of a, Rev. W. II. Dallingcr, 

F.R.S., 102
Seth Thomas Clock Company’s Clock with Calendar, 575
Settle Cave Exploration, 96
Severn Tunnel Springs, Notes on the Waters from, W. Lant 

Carpenter, 474
Severn’s Telephone for Deaf People, 132, 169
Sewage and Farming, 133
Sexual Selection and Dress, 632
Shakerly (Jcremigh), his Astronomical Works, 281
Shells, Transportation of, Dr. Charles Darwin, F.R.S., 120;

Arthur H. Gray, 121
Shcnstone (W. A.), a School Laboratory, 347
Shoa, Proposed Italian Colony at, 131
Siberia : the New University, 399; the Extinction of the Mam­

moth in, H. II. Howorth, 483
Siebold (Dr. Carl Theodore von), Honours Conferred on, 48 ;

Testimonial to, 373
Siebold (Dr. Louis), a New Method of Alkalimetry, 473
Siemens (Dr. C. W., F.R.S.), on the Microphone, 129; Address 

at the Paris Meeting of the Iron and Steel Institute, 574; on 
Electric Lighting, 650

Sight, Liebreich’s “School Life in its Influence cn Sight and 
.Figure,” 534

Silk Cocoons, Production of, in Europe, 105
Simpson (Prof. Maxwell, F.R.S.), Opening Address in Section

B at the British Association, 441



Spiders, Power of Stupefying, possessed by Wasps, William E.
Armit, 642 ; Henry Cecil, 695

Spinoza, the Monument to, 372 ; his House at the Hague, 683
Spirit-Levels, the Displacement of the Bubble in, 272
Sponges, the Structure and Development of, 307
Spores, Resting, Dr. E. Perceval Wright, 173
Spottiswoode (Wm., F.R.S.), Inaugural Address at the British 

Association Meeting at Dublin, 404
StAl (Prof. C.), Deatli of, 237
Stanford’s Stereographical Map of the British Isles, 19; Geo­

logical Map of London, 235 ; Compendium of Geography and 
Travel, 378; Map of Cyprus, 520; Maps of the Indian and 
Afghan Frontiers and of Western Asia, 647

Stanhope “ Demonstrator" or Logical Machine, R. Harley 
F.R.S., 506

Stanley (H. M.), “ Through the Dark Continent,” 175
Staples (IL J.), Lightning Phenomenon, 67
Stars: Mira Ceti, 180; Measures of Double, 225; the Binary 

Star a Centauri, 225 ; the “Temporary Stars” of Kepler and 
Anthelm, 281; Further Re earches on the Scintillation of, 
292; Double, 334; the Reported Observation of “Vulcan,” 
383; Other’s Star near 7 Pegasi, 426; Researches made at 
Dunsinkon the Annual Parallax of, by Prof. R. S. Ball, 505 ; 
Variable, 520, 570; the Mean Parallax of a Star of First 
Magnitude, 669; J. R. Hind, F.R.S., on Stellar Objects 
seen during the Eclipse of 1869, 663 ; a Missing Star, 696

Star-fish, a New Fossil, 476
Star-fishes, the Comet Forms of, 252
State Aid to Science, 629
“ Statics,” Minchin's, 247 ; Oscar Thorpe’s, 247
Statistical Society’s Prize Essay, 372
Steam, Heating Towns by, 183
Steering of Vessels, Effect of the Reversed Screw on the, 46S
Steering, the Mallory Propeller, 465
Stellar Objects seen during the Eclipse of 1869, J. R. Hind, 

F.R.S., 663
Stereographical Map of the British Isles, 19
Stereoscopic and Alternate Vision, W. M. Flinders Petrie, 115
Stewart (Prof. Balfour, F.R.S.), on the Diurnal Range of the 

Magnetic Declination as recorded at Trcvandrum Observatory, 
25; Eastward Progress of Terrestrial Magnetism, 38; the 
Variations of the Diurnal Range of the Magnetic Declination, 
as recorded at the Prague Observatory, 242 ; is the Sun One­
sided? 487 ; Sun-Spots and Weather, 616

Stimulants of Savages, 351
Stone (J. Harris), a Meteorite, 464
Stoney (Dr. Johnstone, F.R.S.), and Prof. Reynolds, on the 

Spectrum of Chlorochromic Anhydrids, 473
Storm Warnings, American, Jerome J. Collins, 4, 31, 61 ; Dr.

Woeikof, 517
Storms, Prof. Loomis on, 288 ; Storms of the Pacific States, 

335 ; the Great Storm of September 15-16, 680
Strasburg, New University Buildings at, 214; Number of 

Students at, 374
Streams and Rivers, the Conservancy of, Edward Easton, C.E., 

452 .
Streeter’s “Gold,” 115
“Strickland’s Zoological Nomenclature,” 436
Stridulating Crustaceans, 53, 95
Strike, the Influence of, on the Physical Features of Ireland, 

Edward T. Hardman, 506
Struve (Prof.), Visit to Western Europe, 502
“ Studies in Physical Science,” W. J. Millar, 693
Styria, Bone-Caves in, 618
Submarine Cables, the Electric Current in, 106; a Cable on 

Fire, 632
Sugar, the Amount of, in the Nectar of Various Flowers, 474
Suhl, Mineral Spring at, 706
Suicides among Austrian Students, 293
Sulphuric Acid, Chemical Action of, 317
Sun : Eclipse of the, July 29, 1878, 261, 353, 394, 425, 430; 

Prof. Newcomb’s Instructions for Observations, 181 ; J. 
Norman Lockyer, F.R.S., 353, 394, 401, 457 ; Dr. Henry 
Draper, 462 ; is the Sun One-sided ? Prof. Balfour Stewart, 
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“ To the solid ground
Of Nature trusts the mind which builds for aye."—Wordsworth

THURSDAY, MAY 2, 1878

RETROSPECT AND PROSPECT

IN beginning with the present Number what is prac­
tically a New Series of Nature, the journal has 

reached a definite stage of its career, one at which it will 
perhaps not be considered out of place that we should 
make a reference both to its past and future.

That Nature has succeeded in attaining the object 
for which it was started will, we think, be admitted by 
men of science both at home and abroad; and it is 
because Nature has become more and more widely 
recognised as the organ of science all the world over, that 
at last we are compelled to enlarge it in order to find space 
for the stream of communications that week after week 
come pouring in upon us from all parts. If we have, 
cither directly or indirectly, contributed to this spread 
of a taste for scientific knowledge, this is due to the un­
tiring assistance and sympathy which the many students 
and friends of science in this and other countries have 
afforded us, and which aid we arc anxious to take this 
opportunity of acknowledging. In the future, as in the 
past, we are sure this stream will continue to flow, so that 
the editor’s function will, as heretofore, be a modest one.

Beyond this we need not dwell on the past and future 
of the journal. The work accomplished in the ’past nine 
years, and the direction in which it has progressed, is a 
much more important matter. Both writers and readers 
have, as it were, arrived at a stage of their journey. 
From it the countries which they have explored are still 
plainly visible, while those in front of them, never before 
trodden, even if they show fair promise of being similar 
to those already traversed, are shrouded in mystery, and 
may in truth turn out to be very different from what they 
seem.

We may take advantage, then, of this halt to glance at 
the nine years’ crop of knowledge which NATURE has 
recorded; to consider the scientific progress accomplished 
in that period, and to seek for the indications afforded 
as to the lines along which activity may be expected in 
the future.

Vol. xvih.—No. 444

We certainly do live in deeply interesting times. Since 
the first number of this journal appeared there has un­
doubtedly sprung up a much greater general interest in 
science than was formerly to be found, and questions 
concerning scientific discovery, research and teaching, 
have now a much more direct interest to the public than 
they formerly possessed. No better test of this can be 
required than the continually growing space given to 
such matters by the daily press, and the more intelligent 
discussion of such questions as the endowment of 
research, and the importance of science at our univer­
sities and in our schools which is everywhere noticeable.

The matters to which we have just referred are, 
indeed, those in which a distinct progress has been 
made—a progress which we firmly believe is only a small 
foretaste of that which is to follow.

We have, ever since the journal was started, main­
tained, through evil report and good report, the crying 
necessity to the country of a greater endowment and a 
wider diffusion of pure science, because the one provides 
us with raw material, the other distributes it, so that 
throughout the length and breadth of the land, new 
manufactures in the shape of new applications of science 
may arise. There are many signs which indicate 
that the necessity of this, which is obvious at the 
present time only to the comparatively few, will be uni­
versally insisted upon. If it is not, future historians may 
have to show how different might have been our condition 
if our mental resources, which are doubtless as rich as our 
material ones, had been utilised in the same way; if 
education had done for mind, what, for instance, coal has 
been compelled to do for iron.

The Government has not been slow to recognise this 
growing interest in scientific matters. In the period to 
which we refer a commission, of which the Duke of 
Devonshire was chairman, and of which the two secretaries 
of the Royal Society were among the members, has gone 
over, and reported at length on, the whole field of scientific 
instruction and the advancement of science in the 
three kingdoms.

The only direct response made up to the present 
time by the Government to the recommendations of 
the Duke of Devonshire’s Commission, has been the
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endowment of scientific workers. The sum of 4,oooZ. 
placed at the disposal of a committee of the Royal 
Society for this purpose, was doubtless a large sum to 
begin with, and the committee has made a good beginning 
with it. The question was a delicate and a difficult one, 
and allowances must be made, but we doubt whether the 
intention of the Government will be fulfilled by increasing 
the stipends of professors who are already hard worked at 
institutions, the managers of which will now have a most 
excellent excuse for underpaying them; or by cutting 
down the personal grants to investigators to provide small 
sums for apparatus, which the fund was not primarily 
intended to meet.

Another recommendation of that Commission, namely, 
the formation of a museum of physical apparatus, comple­
mentary to the new museum of Natural History now being 
erected in South Kensington, has been more than half 
carried out. A loan Collection of Scientific Apparatus 
was formed as an experiment, and all, or almost all, 
have recognised the importance of a permanent museum 
of this nature.

The Duke of Devonshire’s commission has given rise 
to three others, which have reported on the Universities 
of England and Scotland; and there is little doubt 
that out of these labours much good will come, though 
very likely it will be long in the coming. We say this 
because such ancient corporations as universities are the 
products of so many conditions that a mere determina­
tion to effect organic reforms, without minute examina­
tion, may do much more harm than good. The great 
point now is that the weak points of our university system 
are no longer within the ken merely of the few. There 
are hundreds of thousands of people now in the country 
who can contrast that getting of knowledge for know­
ledge sake, which is the glory of the German system, 
with that utterly demoralising cramming of things that 
pay in an examination, which is the disgrace of our own. 
Enough also is known of the activity of the laboratories 
and scientific workshops in foreign universities to create 
astonishment at the masterly inactivity in the matter of 
original work displayed in some of our own. To recognise 
such defects as these is half to rectify them.

There is now a prospect of science taking its place 
in our schools alongside of those other branches which 
until quite recently held exclusive sway in them; and 
it is probable that in the course of a few years, British 
schools will have reached the stage attained by German 
ones a quarter of a century ago.

The foundation of Colleges at Newcastle, Leeds, and 
Bristol, is among the signs of this increased activity in 
educational matters, while side by side with these new 
foundations, Owens College has now arrived at such a 
pitch of completeness and usefulness that its erection 
into a university cannot be long delayed. France, as 
well as ourselves, is now perceiving the advantages of the 
German system, and before long we may expect to find 
separate faculties abolished in that country, and the 
erection of many new universities. That at Lyons is 
almost already freed from the leading strings of Paris, 
and others will soon follow.

The Government has been largely influenced in another 
way—not only, indeed, our Government, but the whole 
civilised world. Never before in an equal period have so 

many expeditions been organised to distant parts of the 
world, to bring back rich fruits of pure knowledge of one 
kind or another. The voyage of the Challenger will for 
ever mark this century in the history of science, and our 
country must be congratulated at having so largely helped 
in the accumulation of the vast stores of new knowledge 
which that and other similar expeditions have gained for 
the use of all.

Animal forms new and strange, the secrets of the 
deepest depth of ocean, the coursing of the blood along 
the arteries of the world, the building up of a large 
portion of the planet itself; such are the topics which we 
shall hear much of during the next years, as volume 
after volume of these precious records makes its 
appearance.

It is not the fault of the men of science if the Polar 
expedition, which our Government, in friendly rivalry with 
America, Austria, Germany, Sweden, and other countries 
sent out, will not live so long in story as will the voyage of 
the Challenger. It is, after all, but a grim consolation that 
the elaborate instructions drawn up, and the valuable 
series of facts collected for the use of this expedition, will, 
beyond question, be found useful in a not distant future. 
The lesson we have learnt, however, goes to strengthen 
the view so definitely expressed by the German committee, 
that a mere dash to the Pole is precisely the thing that is 
not wanted. Careful scientific work, chiefly of the 
physical sort, carried on for a long period of time, and 
necessarily, therefore, by relays of observers, would in all 
probability furnish us with a large array of facts, which 
could at once be applied to the solution of many out­
standing questions in various branches of terrestrial 
physics.J The way of the winds alone, in these weirdest 
regions of the world, in itself presents a problem which 
may be of the highest importance.

We hope that the enormous sums which have been 
spent on the observations of the transit of Venus of 
1874, will be amply justified by the result which will 
be obtained when all the observations of Europe and 
America have been discussed. It remains to be seen 
whether, when this has been accomplished, the transit 
of 1882 will have so great a charm for the astronomers 
as its precursor of 1874. In any case if so much money 
is to be spent on the determination of a numerical value 
which can be arrived at by physical means, it is but fair 
that the interesting physical phenomena which occur 
during a transit should not be neglected to so great an 
extent as they were on the former occasion. Those who 
control expeditions of this kind incur a grave responsi­
bility if any avenue to knowledge is barred by them.

Our first number contained an account of an eclipse 
of the sun observed in 1869 in America. We commence 
our eighteenth volume while again in that country astro­
nomers arc vying with each other in perfecting their 
methods to observe the eclipse of next July. Since 1869 
our Government has aided three eclipse expeditions: one 
to the Mediterranean in 1870, one to India in 1871, and 
one to Siam in 1875. A precedent has therefore been 
established by which active workers may profit in the 
coming time, for every solar eclipse and every piece of 
work at the uneclipsed sun raises questions—and will 
doubtless for ever go on raising them—which eclipses 
alone can settle.



Another mark of the recognition of science accorded 
by our Government has been the increase of the sum 
placed at the disposal of the meteorological Council, 
while at the same time a reorganisation of the ad­
ministration of the Council has taken place. Perhaps 
the most startling event which has taken place during 
the last eight years touching the administration of scien­
tific work in England, has been the nomination of the 
members of this Council by the Royal Society. Among 
these we do not find one of our distinguished meteoro­
logists. We fear, therefore, that most of the meteoro­
logical work of the future will lie outside that body, a 
result which all must intensely regret, for there is enough 
loyalty to the Royal Society among British men of 
science to make them wish that everything it touches 
should succeed.

Never before have the larger questions of meteoro­
logy attracted so many minds’: the connection of solar 
changes with terrestrial changes and everything which 
depends upon them, is now beginning to loom out of 
the mists of obscurity in a most gigantic shape. The 
subject is one of such intense interest to humanity, that 
here there must be no hasty work. The magnetician, the 
meteorologist, and the physicist, must march together 
with cautious tread, and when they do we shall doubtless 
in the next few years find the basis surer and surer, and 
the methods employed freer from that mutual criticism 
which makes outsiders think that meteorological butter 
depends more upon the churn than upon the milk. In 
any case we may congratulate ourselves that the next 
eight years' will in all human probability give us a 
more unbroken chain of solar facts than that secured 
during the last similar period of time.

It is not only in the larger problems of physical meteoro­
logy that progress is being made. Nine years ago found 
us warning Deal from Valentia. We now, thanks to the 
public spirit of Mr. Bennett, of the New York Herald, 
warn Valentia from New York. The laws of the passage 
of storms over the Atlantic will soon, doubtless, be more 
within our grasp, and the next decade may enable us to 
watch the travels of a cyclone over a distance equal to 
half the circumference of the earth.

The Government explorations carried on by the Chal­
lenger and other expeditions, to which we have already 
referred, have not been the only ones which made the 
last decade a very remarkable one.

From the time of Marco Polo nothing more wonderful 
in the way of foreign travel than the stupendous feats 
accomplished by Cameron and Stanley in Central Africa 
have been placed on record. In the near future, and 
perhaps even in a more distant one, we are not likely to 
have to chronicle anything coming up to the level of the 
work accomplished by these men. Nor must we omit to 
mention Warburton, Giles, and Forrest, whose ride 
across the Australian desert was scarcely less remarkable. 
Exploration will doubtless still go on, but by the nature of 
the problem, it must be exploration of the less sensational 
sort, but by no means the less useful on that account.

Although these African and Australian adventures have 
been the greatest achievements of their kind which.we 
have had to chronicle, there is scarcely any part of the 
world on which the explorer’s activity has not recently 
left his mark. In fact, between Cameron, who makes 

a dash across a continent, and the much-to-be-pitied 
members of our own geological survey, who, according to 
a recent parliamentary paper, spend a year in mapping a 
region of twelve square miles, there is an unbroken series 
of workers, thanks to whose labours, per mare per terras, 
a complete inventory of our planetary riches is being got 
together.

Coming from exploration to the sciences of observation 
and experiment, when we have referred to the enormous 
increase in telescopic power on the one hand, and to the 
gradual consolidation and new grouping of facts on the 
other, we have, perhaps, referred to the most salient 
points. The increase of observing power since 1869, as is 
best evidenced by the discovery of two satellites of Mars, is 
simply stupendous; in that year we chronicled the erec­
tion of the Ferndene telescope; since then this telescope 
has not only been eclipsed actually, but in imagination 
dwarfed into such dimensions that it may serve as a finder 
to the telescope of the future. Henceforward the attempts 
of those who experiment on 10-feet mirrors will be the 
central point of interest.

The development which tour knowledge of the motion 
of the intimate particles of matter has received during the 
last ten years from the work done on the kinetic theory 
of gases and in the exploration of spectroscopic pheno­
mena, is greater than we have as yet any idea of. It 
will not be a surprising thing if, before very long, 
these two streams of work find their meeting-place as do 
the Rhone and the Saone at Lyons, when the clear 
formulae of the kinetic theory, commingling with the 
already multitudinous but far from organised spectro­
scopic observations, shall form a noble river, the molecu­
lar science which in the coming time will embrace all 
others.

Another grouping, "of which we have recorded the 
gradual consolidation, and which is destined to change 
the points of view from which many Aspects of Nature 
have been regarded, is that of physiography—a name 
which conveniently defines the region where the physicist, 
the chemist, the geologist, and the astronomer, find each 
a common interest. Such a grouping as this would, of 
course, be impossible in a planet where the chemistry of 
extraneous matter, or the origin of its own, presented 
problems beyond the range of investigation. But pre­
cisely because such points as these are continually re­
ceiving important developments here, this new grouping 
is destined to form a centre of an ever-widening interest 
—an interest from which all must gain, for so surely as 
all Nature is one, so must the work of each explorer, to 
be of its greatest value, form only a part of one combined 
attack.

The radiometer and the telephone are products of 
recent investigations in physics which of themselves are 
fit to mark an epoch, but first-rate work has been 
done besides, by which the continuity of the gaseous and 
liquid states of matter has been demonstrated, and the 
last gas reduced to a liquid form. The revival of the 
contact theory affords a new standpoint for electricians, 
while the ever-increasing analogies between light and 
magnetism which are being brought forward indicate that 
before long some vast generalisation may be expected 
in this direction. On all sides the interest attaching to 
physical problems is increasing, and it is well that this 



is so, because the chemists among us are for the most 
part silent, and chemical theory is almost dead in Eng­
land ; indeed it would appear as if the centre of gravity 
of this science had gone bodily eastward, and Berlin and 
St. Petersburg now replace London and Paris so far at 
all events as organic chemistry is concerned.

But if the chemist has ceased to employ physical tools 
this is made up for by those large fields of physical work 
which are being more and more utilised by the physio­
logist. The introduction of physical methods into 
biological research is one which has already borne, and 
which will in the future bear, rich fruit, and all work of 
one kind in this direction will be as largely modified in 
the future by the introduction of physical methods as 
that of another will be rendered practically a new science 
by the generalisations of the immortal Darwin.

All experimental science will gain by this, for each 
branch of scientific work reacts upon all others, and while 
in the future a physiologist who simply knows how to use 
a microscope and a dissecting knife will be an impossi­
bility, physics, on the other hand, will be sure to receive 
new methods of observation and new instruments from 
those who have been compelled to invent them for their 
new needs.

We have recorded the completion of, perhaps, the 
greatest work ever undertaken and carried to a conclusion 
by any one man. We allude to the planetary tables, the 
final touches of which were added by Leverrier only a 
few hours before a death which has left a void in science 
which it may take centuries to fill.

■ The physical side of geology has attracted much atten­
tion during the last nine years, and it has been our 
privilege to chronicle many investigations dealing with 
the interior structure and heat and the probable age of our 
planet. Tlie facts collected by our surveyors with an 
activity which, especially in America, has been something 
beyond all parallel, thus find themselves supplemented 
by theoretical views, the fitting together of which, in the 
future, will be a work which will be second to none in 
interest.

Of practical applications of science made since 1869 the 
number is legion, and some are of high order. The ad­
vance in navigation, perhaps, is the most striking. We 
have not only in the way of new instruments the batho­
meter, a machine for taking flying soundings, and a perfect 
compass, but also the whole art of navigation promises to 
be revolutionised by the introduction of new methods. 
One thing which all friends of science should take to 
heart, has been abundantly established, the science most 
applied is the science of which the theory is bound to 
receive the greatest development. The telephone, duplex 
telegraphy, steam fog-signals, and the application of elec­
tricity to lighting, must also be mentioned.

From the prosecution of science itself we must turn 
to some of its surrounding conditions. We have had to 
watch, and have recorded with pleasure, the establish­
ment of several new societies, and the strengthening of old 
ones since our first number was issued. Mathematicians 
have now a strong society; physical science is now repre­
sented in this way by the side of chemistry; while the latest 
born of these societies, though by no means the least active, 
is that devoted to mineralogy. We do not suppose the 
coming time will see a very large increase in the number 

of these bodies, but we think that it certainly will 
see a considerable influence of them all upon the Royal 
Society. It would be a loss universally deplored if the 
Royal Society were to abate one jot or tittle of its influ­
ence, but with active societies all round it representing 
each branch of inquiry and at once discussing each 
advance of knowledge in full meetings, it is difficult to 
understand that the Royal Society may not suffer if some 
better method than the one at present adopted of 
providing for the reading of the multitude of papers 
presented to it is not adopted.

From our own English societies we once more come to 
individuals, and here our task is a sad one. It is almost 
impossible to name a period of nine years during 
which death has played such havoc among men of 
science of all nationalities. Herschel, Graham, Wheat­
stone, Sedgwick, Lyell, and Murchison are no more; 
Leverrier, the great Leverrier, has gone with Reg- 
nault, Milne-Edwards, Claude Bernard, Becquerel, and 
many other Frenchmen of note. America 'has lost 
Agassiz ; Germany, Liebig, Argelander, Erdmann, 
Mayer, and Heis ; Russia, von Baer and Miidler ; Italy, 
Secchi; while in all countries the thinning of the ranks 
of men of lesser note has been disastrous. We may 
surely hope that in our new series the sad task of 
bidding farewell to men who have done their work in 
science may fall less frequently upon us.

Editor

THE AMERICAN STORM WARNINGS
HE interest excited in Europe, and particularly in 

England and France, by the weather predictions 
cabled by the New York Herald to its (London Office 
during the past year (commencing February 14, 1877) 
proves that these warning messages are regarded as 
important to the interests of .commerce, navigation, and 
agriculture. The generally expressed opinion as to their 
accuracy is a favourable one, and is justified, I believe, 
by the fulfilment of a very large percentage. Such a 
result of the first year’s work affords me unqualified satis­
faction. It represents all the success I aimed to attain, 
and much more than I hoped to win.

I will state at the outset that the carrying out of 
the whole project of warning the European coasts of 
the approach of storms has depended on, and has 
been sustained by, the munificence and generous 
enterprise of Mr. James Gordon Bennett, the pro­
prietor of the New York Herald, whose encouragement 
and support of every undertaking calculated to promote 
the advancement of science and discovery are well 
known and appreciated. The work accomplished so 
far is the result of some years’ study of the phenomena 
of atmospheric movements. The deductions, therefrom, 
I have endeavoured to reduce to a practical applica­
tion in these cabled weather-warnings of the New York 
Herald. In this, I believe, a useful step has been made 
in meteorological inquiry, which may lead to greater and 
more definite results.

Before February 19th, 1877, the day on which the first 
weather warning of the New York Herald (sent on the 
night of the 14th) was fulfilled, the question as to the 
possibility of establishing a reliable connection between 



the meteorological phenomena of the American and 
European continents was unsettled. In stating this I do 
not ignore the efforts'previously made with that object by 
many scientific men in Europe, like the late M. Leverrier, 
Director of the Paris Observatory. In many scientific 
circles the possibility had long ago grown to be regarded 
as a probability, and public as well as private efforts were 
being constantly made toward a thorough investigation 
of the laws of atmospheric movement and of storms. 
Indeed the failures, so called, that attended these 
researches were, in reality, successes of the highest 
importance to meteorological science, because they 
taught the investigators to eliminate all that was 
worthless in theory, and pay closer attention to the 
simpler and grander facts of nature which direct and 
patient observation made apparent. The chief difficulty 
in the way of success lay in the limited area of the 
physical field of investigation. Local phenomena have 
been treated as general, and the observations made in a 
comparatively small district have been used to found the 
theories applied to a hemisphere.

Except in few cases, recent works on meteorology 
are barren of original information. They are chiefly 
mad up of quotations from earlier works, and the 
experiences of isolated observers who, straining after 
the establishment of narrowly based theories, permit 
their enthusiasm to leacl them to false conclusions. 
This accusation may, and probably will, be levelled 
against myself, but I assure the critics that I will 
submit to any adverse judgment on my work that is 
based on scientific truth and feel grateful for the 
enlightenment. Whatever may be the value, or other­
wise, of the statements I make, they are based upon 
personal observations, and depend in no way on the 
generally accepted meteorological theories with regard 
to the origin and movement of storms. I aim at winning 
for my work all that may be due to its merit, while I 
am willing to bear all the censure for its defects.

The importance to the interests already referred to 
of a system of weather predictions, which can be 
published for the general information of the people, 
several days in advance of the events they announce, is 
one that cannot be disregarded. We find in America 
that many branches of trade are seriously affected 
by weather changes, and that timely warnings are calcu­
lated to insure against losses that would, in their absence, 
be sustained. The great grain-growing districts of the 
Western States have their respective centres to which 
the produce is brought for sale, storage, and shipment to 
the eastern sea-board. Sudden and severe storms not 
only injuriously affect the condition of the roads and 
other lines of transportation, and thus delay shipments, 
but also the produce itself; and the anxiety of the 
farmer for the safety of his crops is equalled by that of 
the merchant whose capital is invested in that special 
branch of trade. Hence, both producer and dealer, as 
well as the transportation agent, anxiously watch the 
western horizon, and eagerly receive every item of infor­
mation bearing on the all-important condition of the 
weather. The same state of feeling must exist wherever 
trade flourishes and agriculture represents wealth. 
Whether the corn be stored in a Chicago elevator ready 
for shipment to Europe, is borne by the steamship 

across the Atlantic, or is stored at the centres of con’ 
sumption in England and France, the conditions vary only 
in degree. The cotton-fields of the Southern States, the 
cotton ships on the ocean, and the staple stored in the 
warehouses of Liverpool or Manchester are under the 
same all-pervading influence of the weather.

To the seaman the timely storm warning is of para­
mount importance. Whether he threads his dangerous 
course among narrow channels along the coasts, or 
sails boldly into the broad ocean, the foreknowledge of 
an approaching storm causes him to adopt those precau­
tions which insure his safety. The dreadful story of 
shipwreck which has been continued through the annual 
chapters of the past twenty-five years, will reach its 
hoped-for “Finis," when meteorological science effectu­
ally aids the nautical skill of the mariner in warding off 
the great dangers of the sea. Then the headlands of 
every coast will have their signal stations, and the sailor 
when taking his parting look at the land he is leaving, 
or getting his first of that he approaches, will see the 
warning signal that shall tell him of coming storms, and 
bid him prepare to meet them.

In many other respects the value of timely storm 
signals will be immense. Take, for instance, the case of 
an army on campaign. The general commanding mus 
regulate his movements as much by his facilities for trans­
portation and supply as by strategic necessities. He 
must cross rivers and wade through marshes ; climb and 
hold rugged mountain passes; and secure his communica­
tions by substantial bridges and practicable roads. His 
supplies must be largely drawn over difficult routes, and, 
perhaps, from districts liable to inundations and heavy 
snow or rain storms. If he relies on a co-operating fleet, 
the ships must be guarded against storms in exposed 
anchorages. In a word, the variations in the conditions 
of the weather must be recognised in all the operations 
of an army, otherwise great disasters may overtake it, 
notwithstanding the valour and endurance of the troops 
and the skill of the commander. I have watched with 
the greatest interest the progress of the recent campaign 
in Bulgaria, and have frequently announced in New York 
many days in advance the changes of weather that im­
peded the Russian progress, endangered the Danube 
bridges, and filled the Balkan passes with snow. Such 
calamities as befell Napoleon in 1812, and a portion of 
the allied forces in the Crimea in 1854-55, would have 
been avoided if a meteorological service existed at those 
times to give warning of the weather changes that pro­
duced them.

If a special military service of meteorologists, such as 
the United States enjoys in its Signal Service Corps, was 
organised in European armies, many of the difficulties 
incidental to warfare on that continent could be provided 
against. But as the foundation of such a system must 
rest on the accuracy of weather predictions by cable from 
America, the duties of an Army Signal Corps in Europe 
with relation to the weather would be simplified to a close 
observation of the western and southern coasts or 
frontiers, and the forwarding of information to the proper 
points. At the present time the European western coasts 
cannot receive by local observations what can be called 
timely storm-warnings in the strict sense of the term. 
The British Channel, the German Ocean, the Baltic, and



West Mediterranean, which represent the chief commer­
cial areas of home navigation, are near the points where 
the first weather indications present themselves. It is 
not surprising, therefore, that notwithstanding the 
vigilance of coast-observers, and the prompt distribution 
of warnings from London and Paris, that many vessels 
are overtaken and fairly surprised by storms within sight 
of the British and French coasts. The New York 
Herald warnings have been forwarded to lessen this 
danger to navigation in European waters, as well as to 
give notice of bad weather in the Atlantic to vessels 
bound for our coasts.

I shall first deal with the field of observation from the 
West Pacific Ocean to the Ural Mountains.

I will limit my remarks on the general and local 
phenomena of storms, to which the New York Herald 
system of cable weather predictions relates, to the field of 
observation that extends from the western part of the 
Pacific Ocean in a great but irregular zone, eastward to 
the line of the Ural Mountains.

The irregularity in the width of this field which lies 
generally between the 10th and 70th parallels of northern 
latitude is caused by our want of information regarding the 
meteorology of the far northern sections of this continent 
and of the region in North Africa between the equatorial 
zone and the northern limit of the great desert of Sahara, 

While the prevailing conditions in these regions may be 
correctly inferred from their relations to contiguous terri­
tories, it will be unsafe for the present to base any 
assumptions thereon, especially when such are not abso­
lutely necessary for my purpose in this article. I will 
therefore refer only to the Pacific Ocean, between the 
10th parallel and the Aleutian Islands, the North 
American continent between the same parallel, and the 
regions of Manitoba and north of the great lakes 
and Canada; the Atlantic between a line drawn from 
the intersection of the 40th meridian and the 10th 
parallel, to the African coast at Cape Blanco; and the 
line drawn from Cape Farewell, in Greenland, and the 
North Cape, in Norway; and Europe between the 30th 
and 70th parallels.

This immense area contains two great oceans familiar to 
navigators, and the two continents that represent in the 
majority of their peoples, the commercial enterprise, the 
power, and the intelligence of the world. It also repre­
sents a considerable portion of the earth’s surface sub­
jected to a diurnal and equal share of solar influence 
according to latitude. Whatever may be the real effect 
of the sun’s heat and magnetism in producing atmo­
spheric perturbations, the field selected is that which 
they must almost uniformly influence, and on which the 
extent of that influence is most likely to be accurately 
determined by scientific observation and study.

It will be observed that the oceanic and continental 
areas are each divided into two sub-areas by well-marked 
lines; the oceans by equatorial currents having a 
general direction from south-west to north-east, and the 
continents by distinct regions of mountain and plain. 
The distinction in the latter case is most marked on the 
N^orth American continent, but is also very clearly 
defined in Europe. We have therefore eight sub-areas 
of the field of observation, each exercising its peculiar 

influence on the movement of the atmosphere over the 
whole field. The Kuro Siwo or Japan current of the 
Pacific Ocean, which corresponds so closely with the 
Gulf Stream in the Atlantic, moves north-eastward with a 
smaller resistance from the north polar waters than the 
Gulf Stream. The narrow Behrirtg Strait, through which 
the Arctic current must pass southward is even narrower 
than Smith Sound, consequently the northern waters of 
the North Pacific maintain a higher general temperature 
than those of the North Atlantic, but owing to the 
spreading out of the Kuro Siwo over a greater area 
than the Gulf Stream covers in corresponding latitudes, 
the waters of the latter are relatively warmer and probably 
deeper between latitudes 30° and 6o°. Hence a more 
uniform tempetntiire overspreads that part of our field of 
observation represented by the North Pacific Ocean. It 
is reasonable to suppose that the compensatory flow of 
polar water toward the equator comes chiefly from the 
Antarctic regions in the Pacific Ocean and in nearly 
equal proportions from both poles in the Atlantic. The 
effect therefore must be, as I suggest, that the surface of 
the North Pacific has a very uniform temperature, 
making due allowance for latitude. The atmospheric 
conditions are consequently affected so far as to pro­
mote the development of large areas of low pres­
sure without many important centres of very violent 
disturbance. I cannot say if the infrequency of storm 
centres, as we are accustomed to regard them, on the 
Pacific, suggested the name, but it cannot be considered 
an inappropriate one. Violent storms cross the northern 
parts of this ocean, but they come from the Asiatic con­
tinent, and are probably identical with those which had 
already passed over Northern Europe in their east­
ward courses. We have no satisfactory evidence that 
such storms again pass over Europe, but they un­
doubtedly traverse the circumpolar seas, carrying to 
those regions the great winds and snows that are ex­
perienced by whalers and explorers in the far north.

Over such an immense area of warm’water surface as 
the Pacific presents the atmosphere absorbs an extra­
ordinary evaporation, and in its general eastward move­
ment brings the humid air to the western coast of the 
American continent, where, by condensation against the 
mountain chains that extend from Lower California to 
the Arctic Ocean, it becomes deposited in heavy rains. 
The liberation of latent heat consequent to this process 
causes a barometric fall near the coast line, and the 
development of storm centres which move inland over 
the Continent, and have been traced from Oregon to 
Armenia. Cyclones that arc developed in the equatorial 
zone of the Pacific cross the ocean and arc experienced 
on the American coast from latitude 20° to 550, according 
to their point of origin, and high or low trajectories. 
The movements of these storms will be referred to under 
another head.

On the North American Continent the mountain sub­
area extends eastward from the Pacific Coast to the line 
of the Rocky; Mountains. It is represented by a great 
elevated plateau from four to eight thousand feet above 
the sea-level, and from three to six thousand feet above 
the general level of the sub-area of the plains which 
extends eastward from it to the Atlantic. The peculiar 
alignment of the axes of the mountain chains running 



over this great plateau presents them as direct' obstruc­
tions to the eastward movement of storms, and their 
influences on the latter are very marked. Indeed the 
most interesting study in American meteorology is that 
of the modifications produced by the great mountain 
plateau of the west, or the disturbances passing over it. 
The sub-area of the plains is that in which some of the 
most remarkable phenomena of storms are observed. 
The valleys of the Mississippi, Missouri, and Ohio, and 
the basins of the lakes and Gulf of Mexico are the 
theatres of tremendous storm movements, and are con­
sequently the favourite areas for observation chosen 
by American meteorologists. Within them are ex­
perienced nearly every type of storm that traverses 
the Atlantic toward Europe. Unlike the sub-area 
of the mountains to the westward, that of the plains 
is favoured with an abundant rainfall which renders the 
great expanse fertile in nearly all its sections. The 
growths of the tropics flourish in the south, and produc­
tiveness marks its various climatic zones until the vast 
pine forests of the north define 'the agricultural limits. 
The contrast between the two sub-areas is extraordinary, 
yet their widely different conditions are easily accounted 
for when their respective meteorological aspects are 
studied. The Gulf of Mexico, with its accumulation of 
tropical waters, plays a very important part in creating 
the prevailing weather conditions of the sub-area of the 
plains. From it flows a continuous current of warm 
humid air, which supplies moisture and energy to the 
storms that descend from the regions of the north-west 
into the great river valleys. It is the cradle of the equa­
torial current that sweeps across the ocean far into the 
Arctic seas, carrying warmth and verdure to latitudes in 
Europe far north of the general habitable limit on the 
American continent. But it is unnecessary to do more 
than refer to so familiar a region in describing briefly 
the natural subdivisions of the field of observation.

For the Atlantic, like the Pacific, we have the dividing 
line of the equatorial current of the Gulf Stream. North 
and west of that line the surface temperature is low, 
south and east of it very uniform, and along it high. Air 
in motion over these surfaces is consequently affected by 
rapid variations of temperature, which affect in turn the 
energy of the disturbances traversing the atmospheric 
volume.

A very marked effect of this kind is produced when 
storms leave the Nova Scotia coast, and at once com­
mence to pass over the equatorial and Polar counter 
currents. The pressure falls rapidly, and great gales are 
induced, but the storm seems to be held for several hours 
over the region between Nova Scotia and Newfound­
land, as if controlled by forces which it strove to over­
come. When fairly past Cape Race the movement of 
the storm is no longer interrupted by the influences of 
the currents, and makes a very uniform progress towards 
Europe. When cyclonic storms reach the Florida or 
Carolina coasts from the Gulf of Mexico their energy 
seems to be increased when passing over the Gulf 
Stream, but their courses are not altered very much by 
the influence of that current. This is probably due to 
its narrowness when passing along the coast to latitude 
35°. Eastward of the Gulf Stream, and over the oceanic 
region of uniform surface temperatures the energy of the

storms decreases somewhat, and the areas of their depres­
sions increase. But on approaching the west coasts of 
Europe the storms again resume their forces and deposit 
heavy rains. Europe, like America, is divisible into two 
sub-areas, one of mountains and the other of plains. The 
eastern limit of the former is that of a line following the 
Scandinavian Mountains toward the Alpine development 
into Saxony, thence following the Carpathian mountain 
outline, and passing southward over Bulgaria and the 
Balkans to the Syrian mountains. The irregularity of 
such a dividing line is very apparent, but we may assume 
that given to be correct enough for our purposes. In 
crossing the Scandinavian Mountains, Atlantic storms 
invariably deposit a great rainfall over Norway and pass 
into the Gulf of Bothnia and Eastern Russia with a 
reduced precipitation. When on the great Muscovite 
plains the storms again increase in area, just as they 
do in the valley of the Mississippi after crossing 
the Rocky Mountains in Montana; the break in 
the dividing-line between the sub-areas of mountain 
and plain in Europe represented by the Baltic and 
the lowlands of Northern Germany, forms a storm gate­
way to the interior plains, which is frequently passed 
by Atlantic disturbances. The mountain systems of 
Switzerland, Italy, and the Balkan peninsula, perform 
important parts in modifying the conditions during storm 
movements in Northern Europe, and have each their 
peculiar local influences on the weather. If these moun­
tains did not form barriers between the regions of great 
evaporation with their humid winds from the south, and 
those of Northern and Central Europe, a parallel 
between the meteorological phenomena of the Missis­
sippi Valley and those of Eastern and Southern Russia 
in Europe could be drawn very easily. Having now 
roughly sketched the field of observation at present 
available, and suggested here and there a few points 
worthy of special consideration, J will endeavour in the 
next article to explain how storms move over the several 
sub-areas, and the changes they undergo in each.

Jerome J. Collins
{To be continued.')

. NEWCOMB'S ASTRONOMY
Popular Astronomy. By Simon Newcomb, LL.D., 

Professor U.S. Naval Observatory. (London: Mac­
millan and Co., 1878.)

A WORK on popular astronomy by an author so 
distinguished in the higher branches of the science 

as Prof. Newcomb, will be welcomed with more than 
ordinary interest. The main object of the present 
volume is to present the general reader with a con­
densed view of the history, methods, and results of 
astronomical research, especially in fields of most popular 
and philosophical nature at this epoch, in such language 
as to be intelligible without mathematical study; it has 
not been designed to instruct either the professional 
investigator or the special student of astronomy.

In his first chapter the author briefly treats of the 
phenomena of diurnal motion, the motion of the sun 
amongst the stars, the precession of the equinoxes, of 
the moon's motion, and of eclipses of the sun and moon, 
concluding with some account of the calendar. In his 



second and third chapters the true or Copernican system 
of the universe is described, the obliquity of the ecliptic, 
the seasons, &c., according to this system, the Keplerian 
laws of planetary motion, and progress from Kepler to 
Newton. The latter of these chapters is devoted to 
Newton’s discovery of universal gravitation and con­
sequences flowing from it; the gravitation of small 
masses, the figure and density of the earth, the tides, the 
inequalities in the motions of the planets produced by 
their mutual attraction, and the relation of the planets to 
the stars. The three chapters form the first part of 
the work, or “ the history of the world historically 
developed. ’ ’

The second part is devoted to practical astronomy, the 
telescope and the successive improvements and modi­
fications introduced in its construction and application 
down to the present day. The cumbrous yet elaborate 
form in which an instrument, powerful for its time, was 
used in the middle of the seventeenth century, is well 
illustrated by an engraving of the great telescope used by 
Blanchini in the observations whereby he attempted to 
determine the time of rotation of the planet Venus upon 
its axis, one of the instruments constructed by the cele­
brated Campani, mounted in the grounds of the Bar- 
barini Palace at Rome, and extracted from the historical 
work “ Hcsperi ct Phosphori Nova Phenomena.” As 
specimens of modern optical and mechanical achieve­
ment, we have illustrations and descriptions of the great 
reflectors of the Earl of Rosse and Mr. Lassell, of the 
Melbourne instrument and the new reflector in the 
grounds of the Observatory of Paris. The great 
refractor of the Naval Observatory of Washington is 
represented in the frontispiece—a reduction from the 
picture forming one of the series in the last volume of 
Washington Astronomical Observations; the instrument 
with which observations have been made that have afforded 
us the first really satisfactory knowledge of the elements of 
the orbits of the four satellites of Uranus and the satel­
lite of Neptune, and what is of still greater interest, the 
instrument with which Prof. Asaph Hall has brought to 
light the two minute satellites of Mars, a discovery justly 
characterised by Leverrier as one of “the most im­
portant observations of modern astronomy.” The applica­
tion of the telescope to celestial measurement, the meri­
dian circle and its use, the determinations of time and of 
terrestrial longitudes, are also considered, and the author 
proceeds to treat of parallax in general, and in particular 
of the investigation of the solar parallax, through the 
intervention of the parallax of one of the planets Venus 
and Mars when nearest to the earth. Prof. Newcomb 
supplies a sketch of progress and results in this direction 
from the first application of the method to the planet 
Mars, on occasion of the French expedition in 1671, 
when Richer was sent out to the colony at Cayenne, in 
South America, to secure observations of Mars, while 
corresponding observations were made at the Observa­
tory of Paris, from the discussion of which observations 
Cassini made what is usually given as the first reliable 
approximation to the amount of the sun’s parallax, the 
resulting value being" 9"’5. The author, however, remarks 
upon the determination made by Huyghcns at the end of 
his “Systema Saturnium,” as the best of the seventeenth 
century, the reason, as he states, of its being the best being 

that it was not founded on any attempt to measure the 
parallax itself, which was then really incapable of mea­
surement, but on the probable magnitude of the earth 
as a planet. The idea of Huyghens was that the earth, 
being a planet, its magnitude would probably be some­
where near that of the average of the two planets on 
each side of it, viz., Venus and Mars. So, taking the 
mean of the diameters of Venus and Mars, and supposing 
this to represent the diameter of the earth, he found the 
angle which the semi-diameter of the supposed earth 
would subtend from the sun, which would be the solar 
parallax. By a fortunate accident, Prof. Newcomb 
remarks, Huyghens’s estimate was nearer the truth than 
any determinations made previous to the transit of Venus 
in 1769, “ his result'for the distance of the sun being 
25,086 semi-diameters of the earth, or 99,000,000 of 
miles.” But it is to be noted that if Huyghens had used 
the correct measures of Venus and Mars, he would have 
been further from the truth ; his telescopes showing the 
planets with diameters in excess of the true ones, “ he 
just hit the diameter of the earth, and reached the true 
solution of the problem.” This attempt of Huyghens to 
ascertain the amount of solar parallax, is not often men­
tioned in our astronomical treatises.

The section bearing upon investigations of the solar 
parallax from transits; of Venus, though brief, contains 
some interesting facts ; the proceedings of the American 
expeditions for the observation of the transit of 1874, are 
particularly noticed. It appears that the stations finally 
occupied by the observers sent out from the United States 
were, Wladiwostok, in Siberia, Pekin and Nagasaki, 
Japan, in the northern hemisphere, and Kerguelen Island, 
Hobart Town, and Campbelltown, Tasmania, Queens­
town, N.Z., and Chatham Island in the opposite one. 
The American astronomers relied chiefly upon the 
photographic method of observing the transit, as pos­
sessing obvious advantages over the old method of 
noting the contacts, and the author describes and illus­
trates by a diagram, how by the use of a telescope of 
great length—nearly forty feet—difficulties in the measure­
ment of the photographs were'sought to be obviated by the 
French and American parties, as well as by Lord Lindsay. 
With regard to the success attending the American expe­
ditions, Prof. Newcomb, (who it may be remarked was 
one of the principal agents in the arrangement of their 
equipment and plans of observation) states that the full 
number of photographs expected was not obtained at any 
station—but that the result taking the stations collec­
tively, was about half this number ; the British, French, 
and Russian expeditions were about equally successful, 
while the most fortunate, as regards weather, were the 
German parties who were successful at all six of their 
stations. He adverts to the amount of labour attending 
the investigation and measurement of the photographs, 
and with respect to the time when a final result may be 
expected to be worked out from the observations of the 
transit of 1874, having in vie w^ the comparison of the 
whole to ascertain how consistent they are with each 
other, adds: “this cannot be done for several years,” 
yet that upon the question whether it is worth while to 
send out parties to observe the transit of 1882, which 
must soon be a subject of discussion among astronomers, 
the answer must depend very largely on the success of the



efforts made in 1874. We should be inclined to hope, 
however, that the results of Mr. Gill's expedition to 
Ascension, with Lord Lindsay’s heliometer, for observa­
tions of the recent close opposition of the planet Mars, 
may very materially facilitate a decision upon this point. 
If, as many practical astronomers have anticipated, an 
equally reliable determination of the sun’s distance can 
be obtained from measuring heliometrically the diurnal 
parallax of Mars at those oppositions when he approaches 
nearest to the earth, as from the observation by the 
combined exertion of civilised nations, of a transit of 
Venus, then it maybe reasonably expected that a method 
admitting of comparatively such frequent repetition, and 
involving also so small an outlay, not only as to cost, but 
labour of preparation, must be preferred by astronomers 
generally, thus facilitating a proper conclusion with 
respect to expensive preparation for observing the transit 
in 1882.

After briefly describing other methods of approximat­
ing to the amount of solar parallax which have been 
applied, including M. Cornu’s determination from mea­
surement of the velocity of light and Leverrier's results 
from the planetary theories, and the method first 
suggested by Prof. Galle, by measuring the parallax of 
the small planets, a method which, in a modified form, 
was applied with so much success on the occasion of the 
near opposition of Juno in 1874, Prof. Newcomb sums 
up results by stating that “ from the general accordance 
of the various methods described, it would appear that 
the solar parallax must lie between pretty narrow limits, 
probably between 8"'82 and 8"-86, and that the distance 
of the sun in miles-: probably lies between the limits 
92,200,000 and 92,700,000." This, however, it must be 
observed, appears to have been written before any of the 
results of the transit 'of Venus were published, as the 
author expresses the hope that after their discussion the 
uncertainty may be brought within yet narrower limits.

The chapter concludes with an outline of the various 
investigations of stellar parallax, the most trustworthy 
values being collected in a tabular form at the end of the 
volume, and the same has been done as regards succes­
sive determinations of the mean parallax of the sun. 
By thus avoiding the introduction of any considerable 
amount of numerical detail into the text, the volume is 
rendered much more readable; indeed, in this respect 
we may remark, once for all, that the author’s arrange­
ment leaves nothing to be desired.

The second part of the work further includes chapters 
on the motion of light as measured by celestial observa­
tions, and experimentally on the methods devised or 
practised by MM. Foucault, Fizeau, and Cornu; the 
application of the revolving wheel is explained. A brief 
outline of the principles of spectral analysis as applied 
to the heavenly bodies is presented in conclusion. With 
reference to doubts which have found expression at 
times as to the degree of certainty attaching to some of 
the inferences drawn from spectroscopic observation, and 
remarking that the dark and bright lines in the spectrum 
are “the letters of the open book which we are to inter­
pret so as to learn what they tell us of the body from 
which the light ,came, or the vapours through which it 
passed," the author introduces the question, How do we 
know but that the lines we observe may be produced by

other substances besides those which we find to produce 
them in our laboratories ? May not the same lines be pro­
duced by different substances ? The answer to this question 
can only be founded upon an appeal to probabilities. “The 
evidence in this case is much the same as that by which, 
recognising the picture of a friend, we conclude that it 
is not the picture of any one else. For anything we can 
prove to the contrary, another person might have exactly 
the same features, and might, therefore, make the very 
same picture. But, as a matter of fact, we know that 
practically no two men whom we have ever seen do look 
exactly alike, and it is extremely improbable that they 
ever would look so. The case is the same in spectrum 
analysis. Among the great number of substances which 
have been examined with the spectroscope, no two give 
the same lines. Itjis’ therefore! extremely improbable 
that a given system of bright lines could be produced by 
more than one substance.” Nevertheless, it is remarked 
that the evidence of the spectroscope is not necessarily 
conclusive in all cases. In the case of a single line only 
of a substance being found in the spectrum of a star or 
nebula, it would hardly be safe to infer from this alone 
that the line was really produced by the known substance, 
In such doubtful instances collateral evidence must be 
allowed its weight, and conclusions must be drawn with 
care and discrimination, in accordance with the proba­
bilities of each special case.

The third part of the work is devoted to a description 
of the sun and planets, the comets and meteors. The 
author has had the advantage of outlines of the views of 
several distinguished students of the physical constitution 
of the sun, which he presents in their own words. These 
include notes by Father Secchi, M. Faye, and Prof. 
Young. On the subject of intra-mercurial planets he 
remarks upon the fact of suspicious objects thus far 
having been seen only by amateur observers, and escap­
ing the skilled astronomers who have occupied themselves 
in watching the sun's disc, and appears to consider that 
this circumstance places their real existence beyond 
moral probability. He favours the idea that if the 
motion of the perihelion of Mercury be due to the action 
of a group of planets, they are each so small as 
to be invisible in transits across the sun, and during 
total eclipses, and yet being so large in the aggregate, 
their number must be counted by thousands, and if seen 
at all they would appear only as a cloud-like mass. The 
zodiacal light offers this aspect, and the question arises 
whether the matter which reflects this light can be that 
which affects the motion of Mercury, and Prof. Newcomb 
is rather in favour of this explanation, though, he adds, 
“ a great deal of research—more, in fact, than is likely 
to be applied to the subject during the present generation 
—will be required before the question can be settled.”

The fourth part treats of the stellar universe, the 
second chapter on the structure of the heavens meriting 
especial attention. Space will not allow of our entering 
in detail upon the contents of this last portion of the 
volume; it concludes with an expression of the author’s 
ideas relative to the much-discussed question of the 
Plurality of Worlds. This last part will probably possess 
greater interest for many than the rest of the work, 
though necessarily entering upon subjects not yet re­
moved from the region of speculation. Prof. Newcomb,



however, doe's not mix up what is merely speculative 
with well-established conclusions in such way as to 
mislead his readers who may be entering upon the study 
of astronomy—a failing of too many works issued at the 
present day.

As affording a thoroughly reliable foundation for more 
advanced reading, Prof. Newcomb’s “Popular Astro­
nomy” is deserving of strong recommendation.

J. R. Hind

SLATE AND SLATE QUARRYING
A Treatise on Slate and Slate Quarrying, Scientific, 

Practical, and Commercial. By D. C. Davies, F.G.S. 
(London : Crosby Lockwood and Co., 1878.)

AMONGST the manufacturing industrieswhich,during 
the last hundred years, have expanded into large 

proportions is the production of roofing slate. Nor is it 
difficult to account for this expansion. Building opera­
tions have in this period progressed both over town and 
country, both in the Old and New World with extraordinary 
rapidity, while canals and railroads have facilitated the 
transport of the roofing slates from their mountain sources 
to all parts of the land, and ships traverse the seas with 
cargoes of the same material to various countries. Before 
the introduction of canals and railways into the British 
Isles, the slates of Wales, Cumberland, Scotland, and Ire­
land were restricted to the immediate neighbourhood of 
the quarries from which they were extracted, and buildings 
in various parts of the country far removed from these 
quarries, were supplied with roofing materials from other 
sources. In many districts tiles of burnt clay formed the 
only available material, while in others, flag-stones and 
tile-stones from the Carboniferous, Triassic, or Oolitic 
formations were extensively used. In the eastern and 
central districts of England the tile-stones of Stonesfield, 
near Oxford, those of the Cotteswold Hills, and of Colly- 
weston formed an available source of supply ; and it must 
be admitted that their greyish colour and general appear­
ance harmonise well with the prevalent Gothic or Tudor 
styles of architecture of those districts. To such an 
extent is this’admitted that, these tilestones (erroneously 
called “ slates ”) are still largely used. in the counties of 
Northampton, Oxford,' and Gloucester, even when the 
Welsh slate might be obtained at an equal or less cost, 
and, owing to their heaviness, the high-pitched roofs, 
which arc so ornamental, and add so much to the 
appearance of buildings, became a necessity. Never­
theless, the Oolitic tilestones are inferior in strength, 
lightness, and durability to the latter material, and are 
only used where aesthetic considerations prevail over 
those of economy.

In no country of equal extent has the art of slate­
quarrying reached such proportions as in the British 
Isles, and especially amongst the mountains of North 
Wales, which is its principal seat; and considering the 
magnitude of the works carried on, the large number of 
persons employed, and the enormous sums made and lost 
in this branch of trade, it is somewhat strange that no 
work specially devoted to the subject of slate quarrying 
has appeared up to this time. We therefore welcome 

Mr. Davies’ little treatise, in which will be found a large 
amount of interesting and valuable information regarding 
the slate industries of North Wales and other districts, 
gathered from much experience and observation, and 
placed before the public in a very readable form.

Mr. Davies, being a geologist, treats his subject geolo­
gically, recounting the various formations of North Wales 
in which the various “ veins ” or beds of the best slates 
are to be found; and giving numerous details, often 
illustrated by sketches of the stratigraphical phenomena 
which are encountered in the quarries. Few people have 
any idea of the physical impediments which occur in such 
places. What with dykes, veins, slips, the disappearance 
of cleavage planes, the local change in texture and com 
position of the slate itself, and other disturbances and 
“ troubles,” it is only a comparatively small proportion of 
the entire slate-bed which can, even in the best quarries, 
be converted into marketable slates, of the larger sizes 
and qualities, known as “ Princesses,” Duchesses,” 
and “ Countesses.” Hence it is, that while a band of 
slate-rock, in a favourable position for carriage, and com­
paratively free from such impediments to its useful 
application, is a source of profit, another band, which is 
not so free from these] accidents of stratification, remains 
a profitless, or ruinous possession.

Commencing with the oldest formation of North Wales, 
the Lower Cambrian of Prof. Sedgwick, Mr. Davies 
describes the eminently successful quarries opened in this 
formation in the Pass of Llanberris, which have proved a 
source of untold wealth to their fortunate owners. The 
slates from this formation are generally purple or greenish 
—locally becoming greyish—and are amongst the 
smoothest and strongest in Wales. The succeeding 
formations of the Upper Cambrian and Lower Silurian 
arc also productive of slates—generally of bluish and dark 
tints—and are worked over the central portions of the 
mountain region. The value of such beds of slate depends 
chiefly upon the uniformity and fineness of the grain of the 
slate, and the facility with which the rock splits along the 
planes of cleavage—which, as all geologists are aware, are 
independent of those of bedding. In reference to the origin 

1 of the cleavage structure, we are glad to find that the author 
adopts the “ mechanical. theory,” which ascribes the 

| structure to the enormous lateral pressure to which the 
rocks have been subjected when undergoing contortion ; 
but in enumerating the observers who have contributed 
towards our knowledge on this subject, he has omitted 
the name of the late Mr. Daniel Sharpe, whose remark­
able papers published in the Journal of the Geological 
Society (vols. iii. and v.), clearly established the relation­
ship between cleavage and pressure, and the structural 
alterations which have been brought about within the 
mass of the slate-rock itself, as subsequently confirmed 
and illustrated by Mr. Sorby, after the microscopical 
examination of thin sections.

The author’s notices of slate-production in districts 
other than those of North Wales are scanty, and consist 
of extracts from other works. His book is, therefore, 
mainly valuable for the information it affords regarding 
the position, structure, and mode of working the bands of 
slate in the lower palaeozoic formations of North Wales ; 
and as such it will be found a useful guide-book.



OUR ROOK SHELF
Familiar Wild Flowers. Figured and Described by F. 

E. Hulme, F.L.S., F.S.A. With Coloured Plates. 
Parts I.-XIII. (London : Cassell, Petter, and Galpin.)

There has certainly been a wonderful improvement of 
late years in the art of chromo-lithography as applied to 
botanical illustrations ; and the specimens in the work 
before us are among the best that we have seen. The 
colouring, the outline drawing, and the general repre­
sentation of habit, are all remarkably true to nature. The 
floral initial letters and tail-pieces, which are stated to be 
drawn “by various artists,” are not so uniformly success­
ful. Each part, published at the remarkably low price 
of sixpence, contains two coloured plates, more than one 
species being occasionally placed on a plate. The accom­
panying letter-press descriptions, though rather shorter 
than would in many cases be desirable, are written in plain 
and easy and not too technical language. There is no indi­
cation of the proportion of the British flora intended to 
be included under the designation of “familiar wild 
flowers ; ” but whenever the volume is completed, it will 
be a useful addition to our popular botanical literature, 
and well calculated to promote an accurate knowledge of 
the common plants of our fields and hedges.

Heroes of South African Discovery. By N. D’Anvers.
(London : Marcus Ward and Co., 1878.)

The Countries of the World. By Robert Brown, M.A., 
Ph.D., &c. Vol. ii. (London: Cassell. No date.)

The Life of Sir Martin Frobisher. By the Rev. Frank 
Jones, B.A. (London : Longmans, 1878.)

There seems to be no end to the number of geogra­
phical works published nowadays. Mr. D’Anver’s 
work is a companion volume to “ Heroes of North 
African Discovery," by the same author, already noticed 
by us. Like its predecessor its numerous pictures and 
the many adventures of the “heroes" of its pages will 
render it attractive reading for boys, who, if they read 
it faithfully, will carry away with them much valuable in­
formation. The work doesnot pretend to anything like 
minute research, but so far as it goes, it is, we believe, 
trustworthy.

The present volume of Dr. Brown’s work, which may 
be taken as a typical specimen of Messrs. Cassell’s showy 
popular publications, deals mainly with the United States 
and Mexico. Dr. Brown has taken considerable trouble to 
obtain varied information concerning the different States, 
and his account of them is fairly full and accurate. In a 
work like this he cannot be blamed for repeating the oft- 
told story of his adventures in the west and north-west, 
though the style, rather than the stories, pall somewhat 
on one. The pictures, we believe, maybe taken as on the 
whole what they purport to be; though it is curious to 
notice the uniformity of Nature under different conditions, 
and at widely separated places. One of the illustrations 
connected with Mexico is entitled a “Lagoon in the 
Sierra Calientes." Dr. Brown will be interested to know 
that an exactly similar scene is pictured as occurring on 
the banks of the Ucayli in South America, in “Paul 
Marcoy’s” Travels; but as it is doubtful if “Paul 
Marcoy” was ever many miles from Paris, the “Scene on 
the Ucayli ” may be as mythical as his “Travels.”

Judging from the formidable list of authorities given 
by Mr. Jones, his life of the rough, but brave and even 
chivalrous old Frobisher must be the result of much 
research. Mr. Jones seems, however, to be entirely defi­
cient in literary skill; his materials have been put together 
in the crudest manner possible. Though Frobisher added 
little to geographical knowledge, he deserves a place 
among the heroes of the North-West Passage for his 
three attempts to discover it. Unfortunately the object 

of his last two expeditions was to bring home shiploads 
of the “black earth” which people had been deluded 
into believing was rich in gold, and all Frobisher’s efforts 
at discovery were balked. His life deserved to be 
written, but we cannot say that Mr. Jones has shown 
himself competent for the task.

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 of 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 ana novel facts.'}

The Telephone
The following experiments lately made as to the use of the 

telephone in connection with a magneto-electric machine, have 
given results which are somewhat interesting.

In the first instance a small medical magneto-electric machine 
was employed with the result (described by Mr. A. Percy Smith, 
Nature, vol. xvii. p. 380), of a loud click at each rotation 
of the bobbins in front of the magnet. Driving the former by 
means of a small turbine, the clicks combined to form a loud 
musical note which rose and fell as the speed of rotation was 
increased or diminished. This note was well heard through a 
resistance of 32,000 units.

A magneto-electric exploder having two horseshoe'magnets, 
four bobbins, and two rotating armatures was next employed. 
This gave a loud sound through 57,000 units of resistance. 
With a view to test the power of the machine to work through 
bad insulation, it was tried through about thirty yards of bare 
copper wire lying on wet grass. The sound was still powerful.

A break was then made in the line by cutting it across and 
dipping the two ends in a fountain basin filled with water. The 
two ends in the water were about twelve feet apart, and the 
sound was still perfectly audible. It was found in this experi­
ment that it was not necessary to connect the magnetic exploder 
to earth, and that a sound feebler, but quite distinct, was 
obtained when only a single wire was led from it. The line was 
thus from exploder through twelve feet of water to telephone, 
the other binding screw being connected to a wire simply touch­
ing the wet gravel, there being therefore no return line.

Again the exploder and telephone were connected to a 
stretched wire belonging to a fence, at a distance apart of about 
fifty yards. The wire was supported by fifteen intermediate iron 
uprights with their ends buried in the ground. Earths were 
made for the telephone and exploder by means of a clasp knife 
and a little garden fork. A perfectly distinct sound was heard.

Lastly, one terminal of the exploder and telephone were con­
nected by a wire, the others being joined by a length of twenty- 
four feet of thin string dipped into river water nnd subsequently 
drawn through a dry cloth. An audible sound was noticed.

The above experiments seem to point to two conclusions :—
I. That magneto-electric currents can be employed through 

exceedingly defective insulation, almost no insulation, in fact.
2. The omission of the earth connection of the exploder 

seems to indicate that the production of the sound is due either 
to a very slight leak from the exploder to earth—the machine 
was inclosed in a wooden box standing on a wooden table—or, 
not impossibly, to the rapid variation of potential in the line.

In the way above indicated it would appear to be possible to 
transmit the Morse code by means of magneto-electric currents 
under conditions which would render a battery absolutely inap­
plicable. George S. Clarke

Cooper’s Hill, April 17 ; Herbert McLeod

Poisonous Australian£Lake
Perhaps some of your readers may be interested [in the 

following:—
This year the lakes forming the estuary of the Murray have 

been very low and the water unusually warm. The river is very 
low and the inflow to the lakes very slight and having a tem­
perature of 74° F. Lake Alcxandrina—on calm days surface 



76°, depth 73°—during breezy temperature is 72°. A conferva 
that is indigenous and confined to the lakes has been produced 
in excessive quantities, so much so as to render the water 
unwholesome.

It is, I believe, Nodularia spumigera, allied to protococcus. 
Being very light, it floats on the water except during breezes, 
when it becomes diffused. Thus floating, it is wafted to the lee 
shores, and forming a thick scum like green oil paint, some two 
to six inches thick, and ns thick and pasty as porridge, it is 
swallowed by cattle when drinking, especially such as suck their 
drink at the surface like horses. This acts poisonously, and rapidly 
causes death; symptoms—stupor and unconsciousness, falling 
and remaining quiet, as if asleep, unless touched, when convul­
sions come on, with head and neck drawn back by rigid spasm, 
which subsides before death. Time—sheep, from one to six or 
eight hours; horses, eight to twenty-four hours; dogs, four to 
five hours ; pigs, three or four hours.

A post mortem was made on a sheep that had thirty ounces of 
fresh scum administered by the mouth : death was long coming 
on—about fifteen hours; examination made six hours after. 
Stomachs : none of the green scum left, all absorbed ; dry grass 
food in stomachs. Alxlominal cavity contained two pints of 
yellow scrum ; heart flaccid, but not pale; great effusion of 
serum around it. Lungs, liver, kidneys, and substance of brain 
healthy and normal, but the dura mater congested. Blood 
throughout veins and arteries nnd in both ventricles black and 
uncoagulable, neither did it become scarlet on exposure to the 
air. Many sheep that died, on being opened, presented the 
same appearances, all being without any sign of its presence in 
the stomachs.

This shows that the plant is rapidly absorbed into the cir­
culation, where it must act ns a ferment and cause disor­
ganisation. The cattle will not touch the puddles where the 
scum has collected and gone putrid. Thus all they take is quite 
fresh, and the poisoning is not caused by drinking a putrescent 
fluid full of bacteria as at first supposed. When this scum col­
lects on the banks and is rapidly left dry, it forms crusts of a 
green colour. This has gone out of the Murray mouth into 
the ocean and been wafted ashore, forming thick beds of green 
stuff from a few inches to twelve inches thick. When, how­
ever, this scum is left in wet pools and puddles it rapidly de­
composes, giving off a most horrid stench like putrid urine, or 
archil in process of manufacture; but previous to its getting 
into that state it emits the smell of buytric acid, smelling like 
very rancid butter.

There exudes from this decomposing matter a blue pigment 
which has remarkable properties. Sample tube I contains the 
fluid as strained off from the scum and will be found full of 
bacteria. No. 2 is the same with glycerine, and filtered to sepa­
rate the bacteria.

This fluid is remarkably red, fluorescent by reflected light, 
being blue by transmitted light. Spectrum a broad and deep 
band total at top in the red, but shading off to green, quite 
cutting off orange and yellow.

Chemical properties: —Heat destroys colour; sulphuric acid 
no action ; nitric acid reddens; hydrochloric acid, the alkalis, 
and ammonia, destroy colour; chlorine and ozone bleach; 
light but little action, yet sunlight gradually bleaches; dries to 
a mass, retaining colour; soluble in water, glycerine, and weak 
alcohol. I think this is allied to the colouring matter of some 
lichens, is a product of decomposition, and not pre-existing in 
fresh plants. Its fluorescent powers arc remarkable, and the 
most powerful I have ever met with. GEORGE FRANCIS

Adelaide, S. Australia, February 11 

Transmission of Vocal and other Sounds by Wires
The following are notes of - some additional experiments 

since those recorded in my paper laid before the Physical 
Society of London, an abstract of which appeared in Nature 
of 25th inst.

1. An ordinary iron fence railing was selected containing six 
lines of wires varying from y'a to -] inch in thickness. These 
wires were passed through iron supports at every two yards. A 
disc, mouth and car-piece, was attached to one of the wires 
when speaking, singing, whistling, and breathing were trans­
mitted through distances varying from twenty to sixty yards, 
whilst the sound of a small tuning-fork was heard at loo yards.

2. In an iron fence, with heavy iron top-rail, half inch square 
in section, and having iron supports nt every yard, it was found

that the above-mentioned sounds could be transmitted through 
about thirty yards ; the tuning-fork sound, however, was heard 
at sixty-six yards.

In the latter experiment the best results were got with a 
hollow wooden mouth-piece, pressed against the iron, the ear 
being connected with the iron by means of a solid body, such as 
a cork.

3. Some yards of No. 16 copper wire were attached to the 
ordinary bell-wire connection from one room to another ; 
another portion of the same copper wire was attached to the 
brass bell crank in another room—a lobby intervening;—speak­
ing, singing, and other sounds were readily transmitted ; the tone 
was low, but clear.

For this experiment the terminal discs were of pasteboard, 
set in metal rims.

In the experiments with the iron fence, the sounds were free 
to pass not only up and down the particular wire selected, thus 
necessarily doubling the range of distance given above, but 
suffered breaking up at each support, and consequent distribution 
through the other wires.

Glasgow, April 27 W. J. Millar

Westinghouse Brake
The experiment shown by the Westinghouse Brake Company 

was described by Sir W. Armstrong as long ago as 1843, in a 
paper “ On the Efficacy of Steam as a Means of Traducing 
Electricity nnd on a Curious Action of a Jet of Steam upon a 
Ball ” (PM/. Mag. xxii.). The explanation of the phenomenon 
as due to the centrifugal force of the diverted jet is given in 
general terms in Young’s “Lectures on Natural Philosophy” 
(Lecture xxiv. p. 297). R.

April 28

The Oxford Commissioners’ Statement
May I be permitted to draw attention to the very marked 

discrepancy between the arrangements proposed by the Uni­
versity of Oxford Commissioners for the Animal and for the 
Vegetables side of Biology ? Assuming, as we fairly may, that 
by “ Physiology ” the Commissioners mean Animal Physiology, 
and supposing—what is by no means improbable—that the future 
Reader in Invertebrate Anatomy would refuse the Professorship 
of Zoology; when that office is next vacant, we sec that there 
would be four University Professors (or Readers) of Animal to 
one of Vegetable Biology; while we may also note that at 
Christ Church there is a Reader in Anatomy, nnd that at no 
College is there any Reader in Botany.

When the efforts, which may fairly be described as violent, 
to effect the removal of the Botanical Gardens to a peculiarly 
objectionable site failed, it was hoped that those who, wittingly 
or unwittingly, endeavoured to paralyse the study of Botany in 
this place, would have yielded fairly.

The suggestions now made lead us to fear that the Commis­
sioners have been persuaded to do what the University would 
not do.

At any rate, if the matter is too delicate for the Professor of 
Botany to deal with, it is to be hoped that other Botanists will 
make proper representations to the Univer: ity Commissioners.

April 27 B.

Contact Electricity
If a Volta’s condenser be formed of an iron and a copper 

plate having their surfaces of contact well ground together, it is 
found that, on placing them together and then separating them, 
the iron acquires a positive charge and the copper a negative. 
This occurs so long as the atmosphere surrounding the plates is 
the ordinary one containing watery vapour and other oxygen 
compounds. But if the atmosphere contain sufficient hydrogen 
sulphide, the iron will be found negatively and the copper posi­
tively electrified. Sir Wm. Thomson has shown that “ a metal 
bar insulated so as to be movable about an axis perpendicular 
to the plane of a metal ring made up half of copper and half of 
zinc, the two halves being soldered together, turns from the zinc 
towards the copper when vitreously electrified, and from the 
copper towards the zinc when resinously electrified.”

Substituting for the zinc half of ring an iron half, the same 
effect takes place, but in a less degree ; but if the ring be 



surrounded by an atmosphere containing sufficient hydrogen 
sulphide, the opposite effect occurs. Now the needle, when 
vitreously electrified, turns from copper to iron ; when resinously, 
from iron to copper. The conclusion to be drawn from these 
results seems to be that the electrical behaviour of metals in 
contact is almost, if not entirely, due to the difference of their 
affinities for one of the elements of such compound gases as 
may be in the atmosphere surrounding them. This would be 
entirely analogous to their behaviour in electrolytes containing 
these same elements, e.g. iron is positive to copper in an oxidis­
ing electrolyte such as water, because of the affinity of oxygen 
for iron being greater than for copper, while iron is negative to 
copper in potassium sulphide solution, because of the affinity of 
sulphur being greater for copper than for iron. J. Brown

Edenderry House, Belfast

Solar_Halo
The following was noticed at Bordeaux on April 4, at 

HA.M:—1. A well-defined and very complete circumzenithal 
circle (80° in diameter), of a brilliant white light, passing 
through the sun. 2. An iridescent circle, larger than the first, 
and cutting it at two points 6o° distant from the sun. The 
second circle showed more especially the red rays on its con­
cavity (i.e. towards the sun), except at the parhelia, where it 
was bright iridescent. Near the western parhelion the bril­
liancy of the mock sun was quite insufferable to naked eyes.

The morning was very warm, but the night had been very 
cold. E. Rodier

29, Rue Saubat, Bordeaux, April 20

FLOATING MAGNETS

THE extract from the American Journal of Science 
describing experiments with floating magnets by 

Mr. Alfred M. Mayer to illustrate the equilibrium of 
mutually-repellent molecules each independently attracted 
towards a fixed centre, which appeared in Nature, vol. 
xvii. p. 487, must have interested many readers.

It has interested me particularly because the mode of 
experimenting there described, with a slight modification, 
gives a perfect mechanical illustration (easily realised 
with satisfactory enough approximateness) of the kinetic 
equilibrium of groups of columnar vortices revolving in 
circles round their common centre of gravity, which 
formed the subject of a communication 1 had made to 
the Royal Society of Edinburgh on the previous Monday. 
•In Mr. Mayer’s problem the horizontal resultant repul­
sion between any two of the needles varies according to a 
complicated function of their mutual distance readily 
calculable if the distribution of magnetism in each needle 
were accurately known. Suppose the distributions to be 
precisely similar in all the bars and in each to be accord­
ing to the following law :—Let the intensity of magneti­
sation be rigorously uniform throughout a very large 
portion, CD, of the whole length of the bar (Fig. 1), and let 
it vary uniformly from C and D to the two ends a and n. 
The bar will act as if for its magnetism were substituted 
ideal magnetic matter,' or polarity, as it may be called, 
uniformly distributed through the end portions c A and 
du; the whole quantity in D B to be equal in amount and 
opposite in kind to that of CA. For example, suppose 
true northern polarity in A B and true southern in B D. 
The lengths of CA and DB need not be equal. Let 
now a'c'D'b' be another bar with an exactly similar 
distribution of magnetism to that of ACDB, and let the 
two be held parallel to one another. The mutual repul­
sion will vary inversely as the distance, if the distance be 
infinitely small in comparison with DBorCA, and if each 
of these be infinitely small in comparison with C D. If the 
true south pole S of a powerful bar-magnet be held in a 
line midway between ba and b'a', at a distance from the

1 Rcpr nt] of papers cn 'Elcctrjstaucs and Magnetism, 5 469 (W. 
Thom*' n).

ends B and B' infinitely great in comparison with bb', and 
comparable with the length of each needle, the horizontal 
component of its effect on each magnet will be a force 
varying directly as its distance from the central axis. 
Under these conditions Mr. Mayer’s experiments will 
show configurations of equilibrium of two, or three, or 
four, or any multitude of ideal points in a plane, repelling 
one another with forces inversely as the mutual distances, 
and each independently attracted towards a fixed centre 
with a force varying directly as the distance. This, as I 
showed in my communication to the Royal Society of 
Edinburgh, is the configuration of the group of points in 
which a multitude of straight columnar vortices with 
infinitely small cores is cut by a plane perpendicular to 
the columns; the centre of inertia of a group of ideal 
particles of equal mass placed at these points being the 
fixed centre in the static analogue.

The consideration of stability referred to by Mr. 
Mayer has occupied me much in the numerical problem, 
and it is remarkable that the criterion of stability or 
instability is identical in the static and kinetic problems. 
In the static problem it is of course that the potential 
energy of the mutual forces z
between the particles, to- .A
gether with that of the ML'
attraction towards a fixed 
centre is less for the configu­
ration of stable equilibrium 
than for any configuration 
differing infinitely little from 
it. The potential energy of 
the attractive force is a func- - f, ■ -
tion of distance from the 
central axis, diminishing as 
the distance increases, and L_____
the statement of the criterion 
may be conveniently modified J? - b'
to the following :—

For a given value of this g = ,
function the mutual potential 71 f = n
energy of the atoms must be F | _.
a minimum for stable equi- 0
librium. When, as supposed 
above, the attractive force 
varies directly as the distance 
its potential energy is

C - A c W 
where C, c, denote constants, 
and the sum of the 
squares of the distances of 
all the particles from the 
attractive centre. And when 
the law of force between the 
particles is the inverse dis­
tance, their mutual potential 
energy is equal to— t

K-*log.(DD'D'....) 
where K, k, denote constants, 
and U, D', D", &c., denote 
the mutual distances between 
the particles. Thus the con­
dition of stable equilibrium 
becomes that the product of 
the mutual distances between 

C
J J

JA
Fie. 1.the particles must be a true 

maximum for a given value of the sum of the squares of 
their distances from the attractive centre. A first con­
clusion from this condition must be that the centre of 
gravity of the particles must be the attractive centre. 
Now the condition of kinetic equilibrium of a group of 
vortex columns, that is to say the condition that they may 
revolve in circles round their common centre of inertia is, 
as proved in my comm unicat ion to the Royal Society of Edin­



burgh, that the product of their mutual distances must be 
a maximum or minimum or a maximum-minimum for a 
given value of the sum of the squares of their distances 
from the common centre of gravity;1 and the condition

0 0 0 unstable

Fic. ..

that this kinetic' equilibrium may be stable is that the 
product be a true minimum for a given value of the sum 
of the squares of their distances from* the centre of 
inertia. Taking for example a triad of vortices (or of 
the little magnetic needles of Mr. Mayer's problem), it 
is thus obvious the equilibrium is unstable in the case 
represented by Fig. 2, and stable in the case represented 
by Fig. 3. The arrow-heads in Figs. 2 and 3 represent 
the motions of the vortex columns round their centre of 
gravity. It must be understood that the core of each 
column revolves also round its centre of gravity in the 
same direction as the group round the common centre of 
gravity of all with enormously greater angular velocities.

I have farther considered the problem of oscillations in 
the neighbourhood of configuration of stable equilibrium. 
The general problem which it represents for mathemati­
cal analysis has a very easy and simple solution for the 
case of a triad of equal vortex columns in the neighbour­
hood of the angles of an equilateral triangle.

A mechanism for producing it kinematically is repre­
sented in Fig. 4, showing three circular discs of cardboard 
pivotted on pins through their centres at the angles of an 
equilateral triangle rotating in a vertical plane. The 
plane carrying these three centres may be conveniently 
made of a circular disc of stiff cardboard, or of light 
wood pivotted on a fixed pin through its centre. Each 
of the small discs or epicycles is prevented from rotation

Fig. 4.

by a fine thread bearing a weight, and attached to a point 
of its circumference ; and on each of them is marked, by 
a small dark shaded circle, the section of one of the 
vortex cores in proper position.

1 Helmholtz proved that whatever be the complication of motions due to 
mutual influences among the vortices, their centre of gravity must remain 
nt rest.

The rule for placing the vortices on their epicycles is 
as follows :—Each vortex keeps a constant distance from 
its mean position (this being the centre of the epicycle, 
carrying it in the mechanism); each of the radius vectors 
drawn from the centres of the epicycles to the centres of 
the vortices keeps an absolutely fixed direction, while the 
equilateral triangle of the centres of the epicycles rotates 
uniformly; and these three fixed directions are inclined 
to one another at equal angles of 1200 measured back­
wards relatively to the order in which we take the three 
vortices. It is easily verified that when the distances of 
the vortices from their mean positions are infinitely 
small (that is to say, when the triangle of the triad 
is infinitely nearly equilateral), the product of its three 
sides remains constant in the movement actually given 
by the mechanism, and so does the sum of the squares 
of the distances of its three corners from its centre of 
gravity. From the stability of the equilateral triangle it 
follows' that there must be stability with three equal vor­
tices at the corners of an equilateral triangle, and one 
(whether equal to them or not) at its centre,5 . For 
four equal vortices I have found that the square order,

, also is stable. From the stability of the square fol­
lows (for vortices or for particles repelling according to 
inverse distance) the stability of four equals at the corners 
of the square, and one (whether equal to them or not) at 
its centre,3 • I have not yet ascertained mathematically 
whether for'a pentad of equal vortices there is stability also 
in the pentagonal arrangement, ’ ' But Mr. Mayer’s 
experiment, showing it to be stable for the magnets, is 
an experimental proof that it must be stable for the vor­
tices, for it is easily proved that if any of the figures is 
stable with mutual repulsion varying more rapidly (as is 
the case with the magnets in Mr. Mayer’s experiment), 
than according to the inverse distance, h fortiori, it must 
be stable when the force varies inversely as the distance. 
From the stability of the pentagon I infer (for vortices 
and for particles repelling according to inverse distance)

the stability of the configuration ' . '

Mr. Mayer’s figure 4 . . shows that the hexagonal

order was unstable for his six magnets. I had almost con­
vinced myself before seeing the account of his experi­
ments in Nature, that the hexagonal order is stable for 
six equal vortices; and Mr. Mayer’s last figure shows 
that with his magnets the hexagonal order is rendered

stable by the addition of one in the centre . . .

The instability of the hexagon of six magnets shows 
the simple polygon to be unstable for seven or any other 
number exceeding six. Thus Mr. Mayer’s beautiful 
experiment brings us very near an experimental solution 
of a problem which has for years been before me un­
solved—of vital importance in the theory of vortex atoms 
—to find the greatest number of bars which a vortex 
mouse-mill can have.

William Thomson

* in the case of vortices or of the static problem when the law of the 
mutual repulsions is the inverse distance, but not with the law of repulsion 
with ordinary proportions of linear dimensions and magnetic distributions, in 

l Mr. Mayer’s magnetic arrangement.
3 In repetitions of Mr. Mayer’s experiments, I have always found this 

configuration unstable, and for four only the square stable.
3 This configuration of the floating magnets I have found stable, but with 

less wide limits of stability than the pentagon.
4 I have not found this, nor any other configuration than the pentagon 

1 with centre, stable for six floating magnets.



A ROTATING BOOK-CASE

\\ 7 E have received from Messrs. Triibner and Co. a
V book-case on a novel principle, the invention of 

an American, the introduction of which, into local 
museums would, we believe, be attended with considerable 
advantages. The accompanying woodcut will render a 
detailed description of it unnecessary, while the practical 
advantages of storing books in such a small space will 
be obvious to everybody. We draw attention to it not so 
much from its use in a private library, to the owners of which 
it will at once commend itself, as from the convenient man­
ner in which books andspccimenssupplementingeach other, 
may be arranged in close proximity. We believe that if in a 
museum geological books, for instance, were thus arranged

by the side of the geological specimens, references to the 
former would be more often made than they are at present 
when they have to be consulted often in another room at a 
considerable distance away. Of course the more valuable 
books and the special memoirs should find their place 
in libraries as they exist at present, but a typical collection 
of books side by side with a typical collection of specimens 
such as this neat arrangement suggests would, we believe, 
form a novel feature which would be greatly appreciated 
by many students. The four sides of the rotating book­
case also afford a capital means of dividing the subjects 
as well as saving space, almost to as great an extent as 
the rotating case for art illustrations introduced by Sir 
Henry Cole into the South Kensington Museum.

FAUSTINUS JOVITA MARIANUS MALAGUTI 
II 7E are called upon to chronicle a new loss to French 
VV science in the death, on April 24, of the well- 

known chemist Prof. Malaguti. He was born in Bologna 
February 15, 1802, his father being a pharmaceutical 
chemist. At the age of sixteen he completed the course 
in pharmacy at the Bologna University, and undertook 
the direction of his father’s establishment. Although 
holding himself aloof from political questions, he became 
unintentionally involved in the complications of 1831, 
and was forced to leave his native land. He arrived at 
Paris unfamiliar with the French language, and succeeded 
in exciting the sympathies of Gay Lussac, who admitted 
him into his laboratory as assistant to Pelouze. After 
finishing a course in the £cole Polytechnique, he was 
appointed, in 1843, chemist to the porcelain manufactory 
at Sevres. Soon after he received the degree of doctor 
of science, and in 1850, as the result of a competitive 
examination, was appointed to the chair of chemistry in 
the scientific faculty of Rennes, a position which he has 

since then occupied. In 1855 he was elected dean of 
the faculty.

As an investigator Malaguti won a prominent place in 
the annals of French chemistry, the period from 1833 to 
1867 being especially fruitful. Devoting his attention 
to the theoretical dispute of the day, he laboured un- 
weariedlyin widening the region of experimental chemistry, 
showing himself equally at home, not only in the organic 
and inorganic departments, but also in technical and 
vegetable chemistry. In inorganic chemistry he devised 
methods for preparing a variety of metallic oxides, such 
as cuprous and chromic oxides, in the pure state, and 
investigated closely the properties of a number of salts 
and minerals. The extensive occurrence of silver in the 
blood, in sea-water, coal, salt, &c., as well as the most 
profitable means of winning the metal, formed subjects 
for an interesting series of papers in 1849.

In the province of organic chemistry, Malaguti ren­
dered his chief services, his exhaustive studies into the 
principles of etherification and the action of chlorine on 
ethers and organic bodies in general being models of 
careful, thorough work. The enormous mass of facts 
which he gathered together contributed in no small degree 
to the establishment of the principle of substitution. 
Among other important researches in this department 
should be mentioned the discovery of methylal, the study 
on the action of acids on sugars, the papers on amides 
and nitrites, &c.

The influence of soils on the composition of plants 
was investigated by Malaguti in the most thorough 
manner, and led to the general conclusion that the con­
stitution of the soil affected the ashy constituents of the 
plants, but not their physical properties. Equally im­
portant was the series of experiments on the division of 
inorganic matter among the various plant families, on the 
temperature of the soil and the air, and on the action of 
various compounds on living plants.

Besides these more purely scientific labours he ac­
complished no small amount in analytical chemistry, and 
made some valuable discoveries in practical metallurgy.

In addition to his numerous contributions to the 
periodical scientific literature, Malaguti published in 1848 
“Lemons de Chimie agricole,” and in 1853 “Lemons 
dldmentaire de Chimie,” a text-book highly regarded in 
France, and recently honoured with a new edition.

In 1855 he was elected a corresponding member of 
the French Academy of Science, and in i860 he was ap­
pointed an officer of the Legion of Honour. The 
Academy of Turin, the London Chemical Society, and 
several other learned societies, numbered him among 
their honorary members. T. H. N.

DR. THOMAS THOMSON, F.R.S.

A SERIOUS and protracted illness'had removed Dr.
Thomson,—who departed this life on Thursday, 

April 18,—so long from any very steady participation in 
the progress of botanical research that, except to those 
old friends who cherish the memory of his more active 
days, his name has of late been little before the public. 
Few, however, have done more permanent work in de­
scriptive botany, in which department of science his 
information was not only extensive, but unusually accu­
rate, while the range of his acquirements in other 
branches of natural science was distinguished by a cor­
rectness of judgment which, added to no ordinary amount 
of general knowledge in matters of taste and literature, 
made him a most delightful and instructive companion. 
Like many others who have acquired a permanent name 
in science, he had the advantage of being trained under 
a scientific father, while his intimate acquaintance with 
Sir W. J. Hooker, was no small advantage, and not less 
the having as the constant companion of his youth, Sir 
Joseph Hooker.



On his entering as assistant-surgeon in India, a great 
field was open to him, of which he happily availed him­
self. After a participation in some of the miseries of 
the Cabul campaign, though not actually serving in 
the expedition, and a narrow escape, in company with 
Lady Sale, of endless captivity, he was able to devote 
his time very much to science. He was employed in 
1847 and 1848 in the Tibet Mission, a winter residence 
at Iskardo, a perilous journey along the portion of the 
Indus which runs beyond Iskardo, though, from the state 
of the country, he could not pursue its course to Kashmir, 
and the results of the previous journey gave him the 
opportunity of publishing a most instructive volume 
which, for soundness and multiplicity of information can 
scarcely be surpassed.

Dr. Thomson joined his friend Dr. Hooker in Dar- 
jeling in the end of 1849, after the completion of his 
arduous journeys in the North-West Himalaya and 
Tibet, and they spent the rest of the year 1850 in travel­
ling and collecting, returning to England together in 1851. 
Having obtained permission from the Indian Govern­
ment to distribute his botanical collections, which were 
equal in extent and value to those of Dr. Hooker, after 
taking part in the preparation of the Indian Flora, he 
returned to India as Director of the Botanical Garden at 
Calcutta. On his return to England, increasing infirmity 
soon made him unequal to any constant participation in 
the work, but up to a very few weeks before his death he 
was employed as examiner, his qualifications for which 
made him a most desirable and efficient colleague. 
Though in a very failing state of health, he collected last 
summer assiduously in the neighbourhood of Pitlochrie, 
and was so fortunate after three times ascending the Sow 
of Atholl as to rediscover the long-lost Menziesia caridea. 
It remains only to add that his kind and affectionate dis­
position endeared him to all who knew him, and to none 
more than to the writer of this short and imperfect 
notice. M. J. Berkeley

THE GREENLAND ESKIMO

A COMMISSION was appointed by the Anthropolo­
gical Society of Paris to examine the Eskimo whom 

M. Geoffroy? St. Hilaire, the intelligent director of the 
Jardin d’Acclimatation has brought from Greenland. This 
Commission was composed of M M. Broca, Dally, Girard 
de Rialle, Topinard, Masard, and Bordier (rapporteur). 
The following are the details which I have given to the 
Society as the result of the observations made by the 
Commission.

The Greenlanders, whom all Paris has been to see at 
the Jardin d’Acclimatation, are six in number, viz., 
Okabak, thirty-six years ; Majak, Okabak’s wife, twenty- 
three years ; their two daughters, Anna, twenty-five, and 
Catarina, thirteen, months ; Kojank, twenty-three years ; 
and Jokkik, forty-one years, who is recognised at once as 
a half-breed between Dane and Greenlander.

These Greenlanders came from Jacobshavn, on Baffin’s 
Bay, on the west coast of Greenland, about 69° N. lat., 
not far from Disco Bay and Island. In that latitude the 
temperature in winter falls as low as - 49° C. It differs 
notably from that which has to be endured by other 
Eskimo whose habitat extends to the south of Greenland, 
from Labrador to Behring Strait.

Jacobshavn, although belonging to the north district of 
Greenland, is not, however, the most northern town ; for 
Bessels has given, as the human habitat nearest to the 
pole, the town of Ita, in 78° 16' N.; Ita appears, however, 
to be only a summer station. At Disco Bay the sun does 
not rise from November 30 to January 15. It may not 
be useless to give a rapid glance at the surroundings in 
the midst of which these Greenlanders live.

The flora is rudimentary. The Greenlanders have but 

little wood at their command ; the little they use is 
imported from Denmark.

The fauna, less poor, is composed, first of all, of the 
seal, which constitutes the prime material of all their

Fig. i.—x and ». Toy dog and seal, cut in wood. 3. Knife to scrape fat 
off seal-skins. 4. Seal skin hunting girdle with ivory medallion. 

Seal-skin pouch. 6. Obsidian lamp. 7. Bone fish-hooks with 
iron points. 8. Tuft for catching vermin.

civilisation—food, light, heat, clothing, boat-building, 
various implements and utensils—the seal furnishes all. 
The white bear is sought for its fur, but the flesh seems 
to be reserved for the dogs. The reindeer is also found 
in Greenland. According to Dr. Hayes the reindeer is still 
very abundant in the interior of the land, but the Green-

Fig a.—x. Fur glove with bear daws. a. Bone knife for cleaning boats.
3. Drinking*»poon. 4- Bone table-spoon. 5. Bone boxes with 
bundles of thread made of birds’ entrails. 6. Bone hook with iron 
points.

landers do not make use of it either as food or as a means 
of locomotion. Birds are very abundant; their plumage 
is used as fur, and their sinews as thread.

But the domestic animal is the dog, which they yoke to 
sledges by means of a small harness of sealskin. The 
nine dogs which the Eskimo have brought ’to’Paris, and 



harness to their sledge, are very large. Their white hair» 
spotted with black and red, is long and abundant; their 
ears are erect, head large, their iris of the colour of cafe 
au lait.

Let us, however, examine the more immediate environ­
ment of the Eskimo—their house. It is composed of a 
hillock of turfed earth, of square form, recalling somewhat 
our military fortifications. It is entered by a low door 
giving access to a narrow and very low passage, in which 
the Greenlander himself, notwithstanding his small size, 
is forced to bend down. The single apartment to which 
this passage gives access, and the floor of which is lower 
than the surrounding ground, is ventilated by an orifice in 
the upper part. It is lighted by two openings on each 
side of the door, and hermetically closed by strips sewn 
together of a sort of goldbeater’s skin made of the intestines 
of the seal. This kind of immovable glazing sifts into the 
apartment a sufficient light, but appears from without 
altogether opaque. The furniture consists of a sort of 
camp-bed which occupies the entire half of the apartment, 
provided with sealskins, and on which the whole family 
pass the night, after having taken off their day costume, and 
put on another more ample dress. On the ground a stone 
basin, said to be of serpentine, the form of which resembles 
that of a fish, is filled with seal oil, in which are steeped 
several wicks. The flame which rises from this vessel

Fig. 3 —Map of Greenland.

gives a sufficient light, and maintains the confined space 
at a high temperature. The cotton wicks come from 
Denmark, as also the chemical matches which the Green­
landers constantly use to light their briar-root pipes, 
which, with their tobacco, their alcohol, and their coffee, 
are sent them each year by the Danes.

Their costume is made almost entirely of sealskin. 
It consists, in the case of the men, of a shirt (Danish), 
above which is placed a woollen vest. The pataloons arc 
of hairy sealskin ; the boots, under the pantaloons, of 
sealskin leather. Gloves of fur, armed, when necessary, 
with bear’s claws, blue spectacles—against the wind and 
the reflection from the snow—complete the accoutrement. 
The costume of the women is not wanting in elegance. 
The hair is raised a la Chinoise on the top of the head, 
and bound into a sort of vertical chignon, tied by a 
coloured knot. A well-fitting blouse of European mate­
rial trimmed with fur, is provided with a hood, in which 
the mother carries, when necessary, her latest born, as 
the opossum do; s her young. The woman wears very 
tight breeches of sealskin and high boots reaching above 
the knees ; red, embroidered with yellow, after marriage ; 
white, embroidered with green, among unmarried girls.

Their arms consist of bows with which they shoot 
arrows pointed with bone or iron, and similarly made 

harpoons, which they throw from the hand. When the 
harpoon is to be thrown into the water it is attached to a 
cord provided at the other end with an inflated seal­
bladder which acts as a buoy and prevents the loss of the 
wounded animal, which would run away into deep water 
with the harpoon. Their other apparatus are iron fish­
hooks, wooden baits representing fish, coloured, and very 
well imitated. To these we may add cases of skin which 
they put on the paws of the dogs when the cold is very 
intense ; leathern muzzles to put over the snout of the 
dogs, smoothing-irons of stone, knives identical with those 
which iron-tanners use to dress skins, and intended for the 
same purpose. This will give an idea of all that the 
Greenlanders have to help them to struggle against the 
inclemency of their native climate.

But an element not less important than the house in 
the idea of an Eskimo is the boat. The boats, all of seal­
skin well stretched over a framework of wood or bone, 
are furnished with tackle of leather. They are^of two 
kinds ; every man possesses a small boat, the Kayak, a 
boat decked all over, except in the middle, where it is 
pierced with a circular opening, into which the fisher 
insinuates and fits himself, the legs extended under the 
deck, and where he remains hermetically enveloped 
around the loins by what looks like the upper part of a 
leathern bag fixed to the edge of the hole and attached 
round the waist. Thus united to his boat, the Eskimo 
manoeuvering his double-bladed paddle produces an im­
pression analogous to that which gave origin to the legend 
of the Centaurs. A large sealskin bottle placed behind 
the fisher—a sort of swimming-bladder—increases the 
specific lightness, and renders the whole unsinkable. The 
other boat, very much larger—the Umyak— is used only 
by the women, who manage it with the children and 
furniture.

Before concluding what relates to the surroundings, one 
word about the alimentation. The word Eskimo is not 
the name which they give to themselves. They call 
themselves Innuit (the men) ; so true is it that under all 
climates human vanity prevails (Los Ombres: Innuit}. 
The name Eskimo (eater of raw fish) is a malevolent 
nickname given them by their American neighbours. It 
is not, however, so well merited now as it was last century, 
at the time when Crantz observed them. They continue, 
nevertheless, to eat raw the lard sent them from Denmark 
and also the lines of the seal. The rest is eaten cooked. 
This custom of eating raw lard gives rise to the frequency 
of tapeworm in Greenland.

What has been said of their voracity still appears not 
to have been exaggerated. Like all peoples whose 
pabulum vita is uncertain, they go two or three days, 
especially during winter, without food, but on the first 
favourable occasion they exhibit a gluttony which is not 
always a compensation.

Phthisis is extremely frequent; it produces about 
three-fourths of the total mortality, and is almost always- 
characterised by blood-spitting.

If we seek for what relates to intellectual phenomena, 
we find little artistic sentiment, but great accuracy, 
and an easy submission to what has come to them 
from Europe. Converted to Protestantism by the 
Moravian Brothers, they read in the Jardin d’Acclima- 
tation a Greenlandish translation of the Bible, which 
appears sufficient to satisfy their literary aspirations. 
They sing slowly psalms which their ministers have 
taught them. Their writing, in Roman characters, is- 
neat, correct, and precise ; it has something of the slow­
ness of their movements.

An extreme precocity of development seems to charac­
terise them. Thus, the young Catharine Okabak, who 
was born on October 20, 1876, possessed, on October 20, 
1877, four canine teeth, eight incisors, four premolars, in 
all sixteen teeth. She ran alone and commenced to 
speak at the age of ten months. Her sister Anna, who 



is twenty-five months old, has twenty teeth. It is true 
that this precocity corresponds, as is often the case, to a 
feeble longevity. The metis of forty-one years appears 
already old, and it is generally acknowledged that in 
Greenland a man of fifty-five, or a woman of sixty years, 
is an exception. Young girls are quite formed at from 
fourteen to fifteen years ; suckling continues for four or 
five years.

Their height is small; their black hair is straight; the 
face broad and flat; the head is dolichocephalic; the 
cheeks are large, plump, and round ; the lips are thick, the 
lower pendent; the eyes are small, dark, oblique, like 
those of the Chinese, and connected by a fold of skin at 
the level of the internal angle. The teeth are large, 
yellow, but sound ; the canines a little projecting. The 
beard is feebly developed, as is indeed the hair in other 
parts of the body ; the skin is brown and even black 

among the aged. The following figures give a more 
precise idea of these peculiarities :—

Their mean height is 1'46 metres, a figure higher 
than that which is given by Hearn to the Eskimo 
(1’299 m. for the men and 1’271 m. for the women), but 
inferior to that of MM. Bellebor and Guerault (1’50 m.); 
a figure which places them in the category of small-sized 
men, i.c., under i’6o m., and between the Veddas (1’535 
according to Bailey) and the Negritos (1’478 m.), after 
whom we find only the Bushmen.

The cephalic index places these Eskimo among the 
dolichocephalic, one only, the woman, among the sub- 
dolichocephalic. Their mean index is 73’51 (maximum 
76’88, and minimum 70’95). The mean index of Bessels 
was more dolichocephalic still; it was 71’37. It should 
not be forgotten, however, that the figure varies with the 
locality of the Eskimo. The Eastern Greenlanders of

Fig. 4.—The Eskimo in the Jardiu d'Acclimatation.

Davis gave a cephalic index of 71, the Western, 72 ; those 
of Virchow, 71’8 ; those of Pansh, 72.

It is necessary to compare the anterior or intellectual 
part of the cranium with the posterior part. The results 
deserve to be given one by one. In Okabak, the total 
horizontal curve of the cranium being supposed equal to 
too, the anterior curve will be represented by 45’2; in 
Kojanki by 48’5 ; in the woman by 48’1 ; lastly in the 
half breed by 447 ; I do not speak of the children. It is 
worthy of remark that this numerical classification corre­
sponds exactly with that which each of us had made in 
estimating the intelligence of each of these subjects. 
Kojanki and Mrs. Okabak were judged superior to the two 
others. The mean of the anterior cranium is 46’6, which 
places the Eskimo in what Gratiolet designates the occi­
pital races—those among whom the posterior cranium 
outweighs the anterior cranium. The mean facial angle 
is 667° The height of the nose being supposed equal to 
100,* the mean breadth will be 70'5, while among the

Cochin-Chinese it is 89, and among the negroes no, 112, 
and even 115. One index gives very well the measure of 
the small prominence or flatness of the nose ; this is the 
antero-posterior nasal index. Among our Eskimo, the 
breadth of the nose at its base being supposed equal to 
100, the mean prominence of that base tn front will be 
55'5, while the same mean index among Europeans is 
66'6.

Such are the principal facts I have been able to collect 
in reference to the Eskimo of Jacobshavn, now in Paris ; 
they may be defective, because based on a very small 
number of subjects ; nevertheless, it is to be wished that 
the director of the Jardin d’Acclimatation will continue the 
experiment so well begun, and that besides the Nubians 
and Eskimo he will introduce other representatives of 
races so interesting and so little known, whom civilisation 
will, so far as science is concerned, cause to disappear 
sooner or later.

A. Bordier



POZZOLANA MORTAR AND PINE TIMBER 
THE following letter has been sent us for publication 

by Prof. Tyndall:—
Villa Guastalla, Via Palestro, Rome, April 14

Sir,—A very curious and unexpected circumstance has 
occurred in Rome, which, as it depends on chemical 
action, may have some interest for you.

Prior to 1870, when Rome became an integral part of 
the kingdom of Italy, the beams used in the construction 
of houses were of chestnut wood. After that date a vast 
amount of building was undertaken and now a whole 
quarter of the city stands on ground formerly occupied 
by vineyards and gardens.
k In lieu of chestnut, pine was largely used, having been 
brought vid Venice from the Dolomite Alps. The latter 
was preferable, as being procurable of larger scantling, 
of greater length and at a less cost.

After a few years, the roofs and floors in which the 
pine had been used were found to be failing. A beam 
used in a flat roof or in flooring, where it was imbedded 
in a wall was found to be rotten ; while the body of the 
beam was perfectly sound. A very considerable sum of 
money was thus lost, as many of the roofs and floors of 
the new houses on the Esquiline had to be renewed.

But what was the cause of this sudden perishing of the 
ends of the pine beams, such as had been known to 
last centuries in Venice ? The answer to this question 
remained a puzzle for a long time; until on taking down 
the scaffolding of the Ministry of Finance lately com­
pleted, a complete answer was found.

One of its scaffold poles had been imbedded for, say, 
four feet in the ground; about its foot was a heap of 
the debris of Pozzolana mortar, say, six feet high. That 
part which had been underground was perfectly sound ; 
that which had been surrounded by mortar was utterly 
rotten; and finally, the remainder of the pole above the 
ground was perfectly sound. Hence, it was clear that 
the mortar was to blame. But in what respect did this 
mortar difter from that used at Venice in which pine 
wood beams lay embedded for centuries with impunity ? 
The sole difference was in the use of pozzolana—a vol­
canic earth—instead of sand, and as this substance had 
been used for mortar in Rome and Naples for ages in 
contact with chestnut beams with impunity, the only 
logical conclusion is that pozzolana and pine wood have 
some chemical affinity which causes some of their in­
gredients to combine, to the destruction of the latter.

Inclosed are a few grains of pozzolana, such as is used 
for mortar in Rome.

Yours faithfully,
Henry H. Maxwell, Lieut.-General R.A.

Dr. Tyndall

STANFORD'S STEREOGRAPHICAL MAP OF 
THE BRITISH ISLES

MR. STANFORD has recently issued a map which 
marks a distinct advance in British cartography, 

and one which gives us ground for hoping that 
some day we may be able to equal in this country the 
work of the geographical establishments of Germany. 
The map in question represents, in the first place, the 
United Kingdom, with its hills and mountains standing 
solidly out from the ground, as if a perfect relief 
model of the country lit up from the North had been 
photographed. The plains and valleys are also clearly 
shown ; on ordinary maps these cannot be distinguished, 
and yet they arc as important features as the hills them­
selves.

Great 'care has been taken to embody all the usual 
information without in any way detracting from the 
beauty of the map. Thus the railways are shown, and 
cities and towns, so as not to interfere with the physical 

features, as well as the hills and plains, vales and rivers, 
are named in a clear yet delicate type.

As an example of the information conveyed, we can 
mark in the map how the ground rises gradually in going 
west from London all the way to the summit ridge of the 
Chiltcrn Hills, and then falls suddenly to the Vale of 
Aylesbury and the Vale of the White Horse ; the ground 
again rising gradually to the summit of the Cotswold 
Hills, and then falling suddenly to the valley of the 
Severn; how the headwaters of the Thames all lie on 
the top of the second ridge, while the first ridge is the 
boundary between the Upper and Lower Thames Valley, 
presenting only one vulnerable point, between Walsing­
ham and Reading, through which the river can make its 
way.

Mr. Stanford claims that the map is at the same 
time artistic and scientifically accurate; and from the 
examination we have made we believe both claims can be 
well made out.

OUR ASTRONOMICAL COLUMN
Transits of Mercury.—After the transit of Mercury 

across the sun’s disc on Monday next, May 6, which will 
be visible in this country through about half its duration, 
there remains only one transit of this planet at the de­
scending node in the present century ; it will take place 
on May 10,1891, with the following elements according 
to Lcvcrrier’s tables of sun and planet :—
G.M.T. of conjunction in R.A. 1891, May 9, at I5h. 55m. 40s-

R.A. ... ... ...........
Sun’s hourly motion in R.A.
Planet’s ,, ,,
Sun’s declination ...........
Planet’s „ ...........
Sun’s hourly motion in deci.
Planet’s ,, ,,
Sun’s horizontal parallax ...
Planet’s ,, ,,
Sun’s semi-diameter ...........
Planet’s ,, ...........

46 44 14-1
... 2 26’2
... - I 187
... +1732 19
... + 17 18 o-4
... + o 39’6
... - 1 67

876
- 15-92

«5 50-33
... 6'01

Whence the first external geocentric contact occurs at 
uh. 53m. 19s. at 65° from the sun's north point towards 
the west, for the inverted image, and the last external 
contact at i6h. 52m. 18s. at I2°from the north point 
towards the east. At Greenwich the external contact at 
ingress takes place at 4b. 50m. 26s. A.M. on May 10, and 
the sun’s centre is in the horizon at 4h. 18'5111., so that 
Mercury will be only half an hour upon his disc, after 
observation is possible here. And while the egress of 
the planet from the solar disc is alone visible in these 
islands in the transit of 1891, in that of November 10, 
1894, at the opposite node—the last phenomenon of the 
kind in the nineteenth century—the ingress only can be 
witnessed here, under favourable atmospheric circum­
stances, not to be insured at this season; the first ex­
ternal contact at Greenwich taking place at 3h. 55m. P.M. 
and the sun setting at 4I1. 18m.

At the sitting of the Paris Academy of Sciences on 
April 22, a letter from M. Andre was read, stating that 
the expedition sent by the Academy and the French 
Minister of Public Instruction, to Ogden in the Utah 
territory for the Observation of the Transit of Mercury 
in the present month, had arrived safely at its desti­
nation. After experiencing very liberal treatment from 
the French Trans-Atlantic Company, the instruments 
were admitted without payment of duty at New York, 
and the observers received free passes on the lines of 
railway converging in Utah, both for the outward and 
homeward journeys. The Government of Washington 
placed at their disposal the nearly-finished observatory at 
Ogden, at the same time undertaking to provide gratuit­
ously all necessary appliances for the observations. A 
telegraphic wire from Washington to Utah was available 



for determination of time, and the authorities of the 
U. S. Naval Observatory confided to the expedition the 
photographic instruments which had been employed by 
the American parties on the occasion of the late Transit 
of Venus, for comparison with those brought from France. 
M. Sainte-Claire Deville in communicating these par­
ticulars to the Paris Academy, adds—“ Il suffit de publier 
tous ces details pour que la gratitude de tous les savants 
soit acquise h de pareils actes de confraternity scien- 
tifique.”

Kepler’s Manuscripts and Relics.—In the last 
Annual Report of the Director of the Imperial Obser­
vatory at Pulkowa, M. Otto Struve, to the Visiting 
Committee, attention is called to an interesting acqui­
sition recently made by this great astronomical establish­
ment. It is known that the library possesses in addition 
to all the notable published works of Kepler, the nearly 
complete collection of his manuscripts. This circum­
stance caused Prof. Galle, of the Observatory at Breslau, 
to inform M. Struve that certain articles of which the 
last direct descendants of Kepler, resident in Silesia, 
were in possession, and which had been religiously pre­
served in the family as memorials of their immortal 
ancestor, might be obtained by purchase, and the result 
has been that they are now deposited at Pulkowa, to be 
preserved with other astronomical treasures, which the 
Struves, father and son, have secured for the institution. 
Amongst these articles are particularly mentioned two 
miniature portraits on copper of Kepler and his first 
wife, at the time of their marriage, and a memorandum­
book used by his first wife and continued, by his eldest 
daughter.

The Pulkowa Library Catalogue.—In the same 
Report from the Director of the Russian Observatory, it 
is mentioned that a continuation of the Catalogue of the 
valuable library has been some time in preparation, the 
numerous additions, upwards of 10,000, which have been 
made to it since the publication of the first Catalogue in 
i860, rendering a more complete work very desirable. 
M. Otto Struve justly remarks that the Catalogue of 
i860 has had its uses beyond the pale of the establish­
ment, and we feel sure that workers in almost every 
branch of astronomy will bear witness to the assistance 
they have received from that excellent and well-arranged 
analysis of the contents of this important library, 
whereby they will have been guided with comparative 
facility to a knowledge of the literature special to par­
ticular astronomical subjects upon which they have been 
engaged.

GEOGRAPHICAL NOTES
' Round the World.—The French Socidtd des 
Voyages Autour du Monde, have obtained the steamer 
Picardie, of the company Valery frire et fils, of Mar­
seilles, in which to make their intended voyage round 
the world. The vessel is 1,560 tons and 1,000 horse­
power, and is fitted up in the best manner. She is 
announced to leave Marseilles on June 30 under the 
command of Lieut. M. G. Biard. The staff is complete, 
and it is stated that the passenger list will shortly be 
closed. This project seems likely to have a better result 
than the much-talked-of American Woodruff Continental 
Voyage Round the World, which from the first seems to 
have been utterly hollow, and collapsed on being probed.

Africa.—In his recent journey in East Central Africa, 
the late Capt. Elton, H.M.’s Consul ;at Mozambique, 
paid considerable attention to the northern end of Lake 
N yassa, which was previously very imperfectly known. 
He arrived, we believe, at a very positive conclusion that 
no river flowed out of the lake, but he discovered an 
important and navigable affluent, the Rombashi River. 
This he considered to be well suited for the lake end of 

the caravan road from the coast. This road, which is 
being constructed by private enterprise and under the 
supervision of English engineers, starts from Dar-es- 
Salam, some twenty miles to the south of Zanzibar, and 
thirty or forty miles of it have already been completed. 
When finished it will, no doubt, have an important 
bearing on the future of this part of Africa, and it will 
open up to commerce and civilisation a region a consider­
able portion of which has remained hitherto entirely 
unexplored.

The Abbd Debaize, who recently received a subvention 
of 100,000 francs from the French Government for pur­
poses of African exploration, left Marseilles on April 20 
for Zanzibar, where he will arrive at the end or May. 
He will remain there for some time in order to make the 
most complete preparations for his journey across the 
Continent, which is expected to occupy three years. The 
same steamer carried nine French missionaries de­
spatched to establish posts at the Victoria Nyanza and 
Lake Tanganyika.

NOTES
Prof. Hughes, the well-known inventor of the type-printing 

apparatus so largely employed on the Continent, has made the 
wonderful discovery that some bodies are sensitive to sound as 
selenium is sensitive to light. If such a body be placed in the 
circuit of a small battery it will be so affected by the sonorous 
vibrations when spoken to as to replace entirely the transmitter 
of a Bell telephone. Conversation, music, and all the sounds 
transmitted by an ordinary telephone arc easily reproduced. A 
mere scratch with the finger-nail, or a touch with the soft part 
of a feather is distinctly transmitted. The sonorous vibrations 
produce strains in the conductor, which cause variations in the 
resistance of the circuit, and thereby produce similar variations 
in a current flowing through that conductor.

The French deserve all the praise that has been recently 
lavished upon them for the energy and determination and sound 
judgment with which they have quietly carried on the preparations 
tht culminated in the imposing ceremony of yesterday. Their 
new Exhibition is the one bright spot in the European horizon 
at present. Even till very recently many-doubted whether these 
preparations would ever come to anything, partly on account of 
the disturbed state of Europe, and partly because the earnest­
ness and perseverance of the French as a people were doubted. 
We have had frequent occasion recently to bring before our 
readers evidences of the renewed energy of the French in 
respect of scientific research ; and the unprecedentedly mag­
nificent display which now divides the attention of the world 
with the Eastern crisis, is only one of many other proofs that 
the French are rapidly achieving for themselves a position more 
solid than ever they held before. The world, then, is once 
more taking stock of her industrial riches, and ever since the 
Exhibitions of Vienna and Philadelphia, the discoveries and 
applications of science have been so many and so rapid-that the 
Paris Exhibition must present many new features. For, indeed, 
however much the great mass of visitors may ignore it, the 
multitudinous display that was opened yesterday, is simply a 
specimen of the gifts of science to humanity, as the French 
themselves would say. Judging from the catalogues British 
trade is well represented, and our principal scientific-instrument 
makers are well to the front; but British culture and British 
science are nowhere, and, as we have said already, the British 
Commissioners have lost a splendid opportunity, and will have 
simply nothing to show beside the magnificent educational and 
scientific collections of France herself. We have already 
spoken at length of the many preparations made for represen­
tation of French science—scientific conferences, the scientific 
lectures, scientific excursions, besides the great display of 



scientific exhibits ; the British Department will be nothing more 
than a trade show. Let us hope that the British Commissioners 
and British visitors generally will return from Paris ashamed of 
their shoppy display, and filled with a sense of the vast national 
importance of science, which in the case of France, it will be 
seen, truly “exaltcth a nation.”

The large fresh-water and salt-water aquariums in the Troca- 
dero Gardens at the Paris Exhibition were stocked last week. 
A regular service of barges is engaged in bringing daily 
quantities of sea-water from the coast to supply the second 
aquarium.

The amount proposed to be spent upon the building of the 
new Natural History Museum at South Kensington for the pre­
sent financial year (1878-79) is, according to the Civil Service 
Estimates, 80,000/., being 10,000/. more than last year. Of 
this sum, 60,000/. is for the building, which is now verging 
towards completion, and 20,000/. for internal fittings. We are 
pleased to see that the authorities are already turning their 
attention to the last subject, but should they not also begin to 
think about a library 1 As regards scientific work, the natural 
history collections in their new house will be absolutely useless 
without a library. Our readers may possibly think that a scien­
tific library may be got any year by the use of a certain quantity 
of money, but they will find themselves very much disappointed 
when they attempt to try this experiment. The fact is, such a 
library as is required for the use of a great national museum can 
only be picked up by slow degrees, and so soon as it was deter­
mined to move the collections away from the great public library 
in Great Russell Street, steps should have been taken to form a 
new one for the collections in their new site. This, however, 
does not appear to have been thought of yet.

OUR readers will be glad to hear that Prof. Clifford, who 
is at present at Gibraltar, is somewhat better.

There was a conzersaiiane nt the Royal Society last 
evening.

The Vice-Chancellor of Cambridge University has appointed 
Prof. Clerk Maxwell Rede Lecturer for the ensuing year.

An agreeable variation on the daily news from Constanti­
nople is the report of the completion of the Museum of Anti­
quities in the Turkish capital. In 1875 Arifi Pacha, the Minister 
of Instruction, ordered the renovation foi; this purpose of an 
old kiosk on the Seraglio Point, built in 1471 by the conqueror 
of Constantinople, and the work has been pushed steadily for­
ward, even despite the war, until now a spacious edifice, richly 
decorated with marble, is ready to receive the archaeological col­
lection of the city. Visitors at Constantinople who have found 
their way to the dark, dusty hall in the arsenal, where quantities 
of valuable antiquities were crowded together in chaotic confu­
sion, will appreciate the value of this ample provision for their 
exhibition, especially for the extensive collections resulting from 
Schliemann’s excavations at Troy. A school of archaeology is 
to be established in connection with the museum.

We have variety enough of Associations, learned and other­
wise, in this country, but none corresponding to that which met 
on April 24 and subsequent days at the Sorbonne, composed of 
the delegates of the various learned societies throughout France, 
and founded by Levcrrier many years ago. We have the 
elements for such an association in abundance ; and, indeed, 
concretions of greater or less extent have begun to form in 
different parts of the country. There is, for example, the 
Cumberland Association, which met last week, and which, if not 
founded by our national astronomer, like the French Association, 
had the honour of listening to what he describes as probably 

his last public lecture. Then there is that extensive association 
of societies and field-clubs in Yorkshire, which publishes a 
journal of its own ; and most recent of all, there is the Midland 
Union, with head-quarters at Birmingham, extensive ramifica­
tions, and “ running ” an excellent magazine, the Midland 
Naturalist. But there is room for something more national and 
more universal than any of these, and not interfering with their 
action at all; and as a preliminary step we would suggest that a 
general meeting of delegates from the various local societies 
throughout the kingdom should be held at some central city. 
Such a meeting might be useful in many ways, leading as it 
might do to united action with regard to common interests, as 
useful, indeed, in respect to our local societies, as the recent 
Conference of Librarians has been to the libraries of the world. 
If properly organised we believe the meeting would become an 
annual institution.

The President of this year’s meeting, the sixteenth, of the 
French Learned Societies, was M. Milne-Edwards, who devoted 
his opening address mainly to the memory of the Association’s 
founder, Levcrrier. The number of delegates was smaller than 
in former years, many of them having postponed their visit to 
Paris till the Exhibition was opened, and the discussions seem to 
have lacked the keenness and impressiveness which always cha­
racterised them when Levcrrier presided. The first two days 
were devoted to sectional meetings, and on the concluding day 
the distribution of prizes took place, as usual under the chair­
manship of the Minister of Public Instruction. An immense 
crowd had been attracted in the hope of hearing from M. Bar- 
doux himself what was the intention of the Government with 
regard to education; but he postponed any definite statement 
to the month of October, when the association will hold a supple­
mentary meeting after having taken part in the several scientific 
congresses and lectures held at the Trocadero. lie reviewed all 
the improvements realised last year in the educational system of 
France. “ Soon,” he said, “everywhere when the want will 
become manifest, libraries, laboratories, and collections will be 
established exhibiting the passionate zeal of Government for 
everything which touches the superior interest of instruction. A 
time will soon arrive when every hamlet will have its own school 
and when the tools of intellectual work will be at the disposal 
of every seeker.” There can be no doubt of the sym­
pathy of the present French Government for every form of 
scientific effort. Some important scientific papers were read 
during the meeting, but we cannot at present do more than 
mention the fact. In the scientific section gold medals were 
assigned to M. Caillctct for the liquefaction of gases, Dr. 
Armand for explorations in Cambodia and Laos, General de 
Nansouty, founder of the Observatory on Pic du Midi; Prof. 
Tcrquem for physical researches, and Prof. Houel for mathe­
matical works.

Although no allusion was made by M. Bardoux in his 
address at the Sorbonne to the contemplated improvements 
meditated for French meteorology, we can state that he will 
ask from the French Parliament a credit of 10,000/., and 
2,000/. for five successive years, in order to organise in France 
ten large meteorological observatories, possessing each a com­
plete set of registering instruments. The contemplated institu­
tions, some of which have been already created, will be located 
at Lille, Paris (Montsonris), where M. Maric Davy will be 
continued superintendent, at the country seat of Mr. Hervd- 
Mangon in the department of La Manchc, where a private 
observatory has already been organised, at Bordeaux, Toulouse, 
Marseilles, Lyons, Bcsan^on, and the three elevated observa­
tories, Pic-du-Midi, Puy-de-D6me, and Mont Vcntoux.

The Annual Meeting of the Cumberland Association for the 
Advancement of Literature and Science may now be regarded 



as an established institution. The gathering at Cockermouth on 
Monday and Tuesday last week was large and successful. The 
event of the meeting was no doubt Sir George Airy’s Address, 
which we hope to give next week, but there were other addresses 
and papers read which would do credit to more pretentious 
associations. The president, Mr. Isaac Fletcher, M.P., F.R.S., 
in his address, gave an interesting sketch of George Graham, the 
eminent horologist of the eighteenth century, who was a Cumber­
land man. Mr. Clifton Ward, to whom the success of this 
Association is largely due, read a valuable paper on Quartz in 
the Lake District. The telephone of course was exhibited, 
and several interesting excursions made; and last, not least, the 
Report tells us that the Association and its affiliated Societies 
arc prosperous. Why should not each county or group of 
counties, have a similar association ? The Midland Union of 
Natural History Societies, numbering over 2,000 members, arc 
to have their meeting at Birmingham on May 27 and 28; and 
judging from the brief programme it promises to be an interesting 
one. With independent sources of many-sided and vigorous 
activity in the country like Birmingham, there is no danger of 
over-centralisation.

An alarming paragraph recently appeared in the Swiss corre­
spondence of a German paper, which, affecting asitidoes the 
existence of the St. Gothard tunnel, we arc surprised that it has 
not been even referred to in English journals. The paragraph 
stated that the great engineering undertaking of .boring through 
the St. Gothard was threatened by the possibility of a severe 
check in a direction hitherto unexpected. “The geologists 
engaged in the work,” it was stated, “have lately noticed a 
peculiar depression of the strata through which the tunnel is 
progressing, leading to the suspicion that a subterranean sea 
occupies the interior of the mountain chain at this point. The 
last report laid before the Swiss Federal Council, states that 
these indications are becoming more and more decided, and it 
is expected that the next 700 feet of boring will yield decisive 
proofs for or against this theory. If the fears prove true, the 
whole of the work on this magnificent undertaking, will come 
to an abrupt and unfortunate conclusion.” These sentences par­
take of the usual character of what may be called “newspaper 
science.” They contain just enough of scientific phraseology to 
impress the ordinary reading public with the importance of their 
announcement; while at the same time their statements arc so 
vague as to afford the reader who knows something of the subject 
no means of deciding whether the thing is a hoax or may have 
some kind of foundation in fact. Happily the apparently insu­
perable difficulty has been boldly faced with the usual results. 
A recent report of the inspector of the tunnel states that the 
irregular ' character of ‘the formations pierced by the tunnel, 
which led to the above fears, has entirely ceased, and that the 
work is now progressing through uniform regular strata. On 
the south side the boring progresses at the rate of ten feet daily 
through gneiss. The rate is somewhat less on the north side, 
where the tunnel is not yet out of the serpentine. The thickness 
of this stratum of serpentine now being pierced is already the 
double of that estimated by geologists from the surface indica­
tions.

The forty-ninth anniversary meeting of the Zoological Society 
was held on Monday. The report of the Council stated that 
the number of fellows, fellows-elect, and annual subscribers, 
at the close of the year 1877 had amounted to 3,358, showing 
a net addition to the list of 47 members during the year 1877. 
The income of the Society in 1877 had amounted to 30,988/., 
being, with the exception of 1876, a larger total than the re­
ceipts of any previous year since the foundation of the Society. 
The total ordinary expenditure of the Society in 1877 had been 
27,290/., the remaining sum of 1,711/. having been devoted to 

certain special objects, such as new buildings. The Society has 
purchased the freehold of the present house (ti, Hanover 
Square), and of the house immediately adjoining it at the back 
(314J, Oxford Street). The total assets of the Society on 
December 31, 1877, had been calculated to be 17,989/., while 
the liabilities were reckoned at 4,019/. The total number of 
visitors to the Society’s gardens during the year 1877 had been, 
according to the report, 781,377, a number greater than had 
been recorded in any previous year except in 1876. With re­
gard to the state of the menagerie, it was stated that the total 
number of animals belonging to the first three classes of verte­
brates living in the Society’s menagerie at the close of 1877 had 
been 2,200. The total number of registered additions to the 
menagerie in 1877 had been 1,260. The Marquis of Tweeddalc, 
F.R.S., was re-elected president; Mr. Robert Drummond, trea­
surer ; and Mr. Philip L. Sclater, Ph.D., F.R.S., secretary to the 
Society for the ensuing year. The new members of the Coun­
cil elected were—Sir Joseph Fayrer, K.C.S.I., F.R.S., Lieut.- 
Col, Godwin-Austen, Dr. Giinthcr, F.R.S., Dr. Edward 
Hamilton, and Prof. Huxley, F.R.S.

Dr. F. V. Hayden sends us a first proof of a plate to 
appear in one of the volumes of the Bulletin of the U.S. 
Geological Survey, in which is represented the greater part of 
a fossil skeleton of a very remarkable new bird about to be 
described by Mr. Allen under the name Pahtospiza bella.

Though we have not heard of or from Mr. Benson for some 
time, he has not been idle. Two papers by him are now before 
us. In one of these (“Facts and Figures for Mathematicians; 
or, the Geometrical Problems which Benson’s Geometry Alone 
can Solve ”) the problem is, “given the area of a circle, say of 
one acre, to find that of another circle, which being described 
from a point as centre, on the circumference of the given circle, 
shall have that portion of its area outside the given circle equal 
to the area of the given circle.” A similar problem to this 
vexed us in our undergraduate days. We were required to find 
by purely geometrical means (if possible) the length of a chain 
which, fastened to a stake in the boundary of a circular field, 
would allow an ass to graze over just half the field. Mr. Benson 
says the solution depends upon the actual, not the supposititious 
properties of the circle, and therefore the result as given in the 
Scientific American (where the ratio of 1 to 1'158728 is stated to 
be the one required) “ which is based upon the false supposition 
that the circle has similar properties to those of the polygon ” 
is erroneous. It may be remembered that Mr. Benson will have 
it that the value 3'1415926 X R2 for the area of a circle is 
wrong. As we stated in our notice of the “ Geometry,” our 
author maintains that the reasoning mathematicians employ to 
get this result is fallacious, and in his opinion he makes this 
easily evident. He still holds that 3R2 is the area.

” A man convinced against his wilt 
Is of the same opinion stilt.”

Mr. Benson argues more suo in the twenty-two pages which 
he devotes to the problem. The second publication (“New 
Mathematical Discoveries ”) is a four-page one, and is 
concerned with the discovery of Archimedes that the pro­
portion between the parabola and the rectangle on abscissa 
and ordinate is in the proportion of 2:3. From the 
proof employed to show this, he comes round to the circle 
again, and gets area = 3R2. To judge by the printed letters, 
Mr. Benson has adherents to his views; among them one a 
graduate of the Polytechnic School in Paris, writes that “they 
(these discoveries) will revolutionise the mathematical world,” 
and he is translating them for publication in France. Mr. Ben­
son (whose motto should be “ indefessus agendo”) is engaged 
upon “Philosophic Thoughts in all Ages” and “Geometer’s 
Manual,” containing history of geometry and correspondence 



with prominent English and American mathematicians on new 
geometrical subjects. Our author has a mission; if any hold 
with him, they should write to L. S. Benson, 149, Grand Street, 
New York City, and become the happy possessors of a copy of 
“ Facts ” for thirty cents. Degustibus non disputandum.

The North China Herald reports a curious desire for im­
provement on the part of two Corean medical men, who belong 
to a nation which has hitherto shown itself the most determined 
in its self-isolation. These men have applied to Dr. Dudgeon, 
the Superintendent of the London Mission Hospital, for per­
mission to attend there during the stay of the Corean embassy 
at Peking. . They nrc described as very intelligent men, and 
they speak very disparagingly of their own medicine. For 
years they have been studying Hobson’s medical works in 
Chinese, and they have also obtained Dr. Dudgeon’s Anatomical 
Atlas. They are greatly interested in vaccination, and wish to 
introduce it into Corea. The stringency of Corean laws pre­
vents natives from living out of their own country, but the 
next time the embassy visits Peking these two men intend to 
devote more time to the study of foreign medicine and surgery,

Although the existence of kerosene oil in several of the 
provinces of Japan is said to have been known for 1,200 years, 
the Japanese did not know how to refine it till about six years 
ago. Now, however, refining establishments are springing up 
rapidly, and its manufacture is becoming an important industry.

At Dresden a new journal appeared on May 1 entitled Zeil- 
schrift fur Museologie und vemandte IVissenschaften ; the editor 
is the Director of the celebrated “ Griine Gewblbe,” Hofrath 
Dr. Grasse, the publisher, Herr T. M. Hofmann. Thus the 
circle of “collection-journals,”«>. journals for archives, libraries, 
and museums, is complete.

A German inventor has found a new use for asbestos, in the 
shape of leaves for a bank-note-album. These albums arc said 
to protect bank-notes or other valuable documents to such an 
extent, that if they are laid between the leaves and the album is 
closed firmly, they even remain legible after being burnt to 
cinders.

Mr. F. C. Penrose writes to the Times from Copse Hill, 
Wimbledon, that on April 24, at 8.12 P.M., he saw an unusually 
fine meteor descending at a very steep angle, and when first 
noticed, at about 2° to the north of the bright star Procyon, and 
sloping a little to the north. It was yellowish, and although 
not in itself intensely bright, from its apparent size (5' long and 
3' broad by estimation), surpassed the light of Venus at her 
maximum. It was as usual pear-shaped. After a course of 
about 10’ from the point first mentioned, it left behind it three 
or four very bright blue star-like points, and vanished in a clear 
sky at about an altitude of 22’ and 57’ west of south. No 
sound of explosion was heard.

A Peruvian chemist, Dr. Arosemano, will exhibit an inven­
tion at the_Faris Exhibition, which may become a very important 
one for commerce. He has succeeded in obtaining a magni­
ficent dye from the violet or maroon Wclshcorn of Peru, and this 
dye is said to impart the colour, odour, and taste of claret to al] 
light white wines to such a degree, that it is impossible to dis­
tinguish the coloured wine from real claret, without being in the 
least injurious to the health of the consumer. Besides this a 
number of other uses arc mentioned to which this Welsh corn- 
dye can be put.

The German Telegraph Office is rapidly introducing the 
telephone ; 68 stations arc already provided with this instrument, 
41 others will have it in a few weeks, and in more before the 
end of the year; thus there will be then a total of 220 telephone- 
stations in Germany.

To commemorate the 100th anniversary of the discovery of the 
Sandwich Islands by Cook, a statue of the great discoverer 
will be erected on Diamond Peak, a burnt-out crater near 
Honolulu.

Seven extremely interesting pictures arc now being exhibited 
at Berlin by the painter, Herr J. L. Wcnsel; they represent 
scenes from the second German North Polar Expedition during 
the years 1869 and 1870, and are executed after sketches made 
on the spot by several members on the staff of'the expedition.

The Conference on the National Water Supply, in connec­
tion with the Society of Arts, will meet on the 21st and 22nd 
inst., and will be followed on the 23rd and 24th by a Confer­
ence on the Health and Sewage of Towns.

The additions to the Zoological Society’s Gardens during the 
past week include a Beisa Antelope (Oryx beisa) from North- 
East Africa, presented by H.H. the Sultan of Zanzibar; an 
African Leopard (Felis Tardus) from Africa, presented by Mrs. 
Kirk; a Black Wallaby (Halmaturus ualabatus), a Laughing 
Kingfisher (Dacelo gigantea) from Australia, presented by Mr. 
D. W. Barker, jun.; a Sand Lizard (Lacerta agilis), a Smooth 
Newt (Triton taniatus), European, presented by the Masters 
W. L. and B. L. Sclater; a Common Seal (Phoca vitulina) 
from British seas, a Cariama (Cariama cristata) from Brazil; a 
Guira Cuckoo (Guira piririgua) from Para, a Crested Curassow 
(Crax alector) from Guiana, a Bar-headed Goose (Anser indicus) 
from India, a White-faced Tree Duck (Dcndrocygna viduata) 
from Brazil, a Red-billed Tree Duck (Dendroeygna autumnalis) 
from America, a Blue-bonnet Parrakect (Pscphotus haemato- 
gaster) from Australia, purchased; a Bennett’s Wallaby (Hal- 
maturus bennetti), born in the Gardens.

THE UNIVERSITY OF OXFORD COMMISSION 
'T'HE Vice-Chancellor has received from the University of 
1 Oxford Commissioners a Statement with respect to the 

main purposes relative to the University, for which, in their 
opinion, provision should be made under the Act, the sources 
from which funds for those purposes should be obtained, and the 
principles on which payments from the colleges should be 
contributed. The statement is somewhat similar to that pub­
lished in reference to Cambridge some weeks since, only more 
detailed.

As to the main purposes relative to the University for which 
provision should be made under the Act, the first in order of 
these purposes is, in their opinion, the extension and proper 
endowment of the professoriate, and the better organisation of 
University teaching. As to which two principal objects should 
be kept in view:—I. The due representation at Oxford of 
every considerable branch of knowledge, the advancement of 
which can be effectually promoted by the University, as a place 
either of education or of learning and research; and 2. The 
due participation of the University itself, as distinct from its 
colleges in the direction and improvement of the studies of its 
undergraduate and other students.

The Commissioners arc unable to adopt the views of those 
who would desire to transfer to the University the whole or the 
chief part of the teaching work now done by the colleges either 
separately or by means of intercollegiate arrangements. They 
think that among the recognised studies of the University there 
are some (such as natural science) for which the colleges cannot 
be expected to make adequate provision, cither without, or by 
means of, those intercollegiate arrangements.

Many of the existing professorships arc inadequately endowed, 
and ought to have their emoluments increased. Of a few the 
emoluments are in excess of what we think necessary. There 
arc others the constitution, designation, and duties of which 
may, when they become vacant, be advantageously modified. 
The Commissioners also think that some new chairs should be 
established and adequately endowed.

The stipends of the professors (other than those of the 
theological faculty) should, in the Commissioners’ opinion, be 
of■ varying amounts, according to the relation of their several 



subjects to the studies of the University aud to other circum­
stances material to be considered. Those of the following, 
among other Chairs should, they think, be augmented, so that 
the lowest of them should be not less than 700?. nor the highest 
more than 900/. per annum—namely, Astronomy ; Geometry ; 
Natural Philosophy; Chemistry.

They would also assign stipends, varying between the same 
limits, to the following Chairs, constituted by division or modi­
fication of existing foundations Physics—dividing between 
these two Chairs the subjects of the present Chair of Experi­
mental Philosophy; Physiology; Human and Comparative 
Anatomy—dividing between those two Chairs the subjects of 
the present Linacre Professorship.

Stipends varying between the same limits should also be 
assigned to the following new Chairs, which they think ought to 
be established—English Language and Literature ; Pure Mathe­
matics ; Mechanics and Engineering.

The stipends of the following Chairs should, they think, be 
augmented, so that the lowest of them should not be less than 
400/., nor the highest more than Joo/, per annum—Medicine; 
Botany ; Zoology ; Geology ; Mineralogy.

The evidence and opinions which the Commissioners have 
received lead them to the conclusion that it is expedient to 
develop as much as possible those branches of scientific in­
struction which are introductory and preliminary to medicine, 
rather than to attempt the establishment of a practical School of 
Medicine in Oxford.

. It may be desirable to provide a reader in Human Anatomy, 
as assistant to the Professor of Human and Comparative 
Anatomy, with a stipend of from 250?. to 300/. per annum; and 
they think there should also be a reader (with a present stipend 
of 400/. per annum) in Invertebrate Anatomy, whose office, upon 
a vacancy in the Professorship of Zoology, should be united to that 
Chair, with such an increase in the emoluments of the professor 
as may make them equal to those of the Chair of Human and 
Comparative Anatomy, conditionally on his undertaking the 
additional duty.

Additional demonstrators appear to be required in several 
departments of natural science, who, in most cases may best be 
paid by fees, with supplementary grants when needful from the 
University chest.

There are several other purposes relative to the University 
which they regard as important, and for some of which definite 
provision ought to be made under the Act. Among these are :— 

The foundation and endowment of scholarships or exhibi­
tions tenable after a certain fixed period of residence in the 
University, for students in any special branches of study (in­
cluding subjects which do not fall within the ordinary- University 
course, such, for example, as medicine), which may be usefully 
promoted by such encouragement, under conditions properly 
adapted to make their enjoyment dependent upon the bond fide 
prosecution of such studies.

The encouragement of research, by the employment of 
properly qualified persons, under the direction of some Univer­
sity authority, in doing some definite work, or conducting some 
prescribed course of investigation, in any branch of literature or 
science ; or by offering prizes or rewards for any such work or 
investigation.

The appointment and remuneration, from time to time, by 
the University authorities, of extraordinary professors or occa­
sional lecturers in any subjects, either represented or not on the 
ordinary teaching staff of the University.

The last, and not the least important, of the main purposes 
relative to the University for which, in the Commissioners’ 
opinion, provision should be made under the Act, is the creation 
of a common University fund, to be administered under the 
supervision of the University, in addition to its general corporate 
revenues.

They look to the creation of this fund (of which the forma­
tion must be gradual) as the proper resource for the supply of 
all the wants enumerated under the preceding head, except such 
of them as any college may propose to aid in supplying.

As to the sources from which funds for the aliove pur­
poses should be obtained, they arc of opinion that these funds 
must necessarily be obtained from the colleges.

As to the principles on which payments by the colleges .for 
the above-mentioned purposes should be contributed, it will be 
necessary to take into account the revenues, actual and prospective, 
of each college, and its actual and prospective wants for educa­
tional and other purposes, before they can form a judgment as to 
the amount which it should be called upon to contribute. They 

think it expedient to retain in Oxford a considerable number of 
prize fellowships (that is, fellowships not coupled with any specific 
duty or service to a college or to the University), for the en­
couragement and reward of meritorious students. Such fellow­
ships should, they think, as a rule, be terminable; and their 
present impression is that their emoluments should be of uniform 
amount and should not exceed 200/. per annum. '

The Commissioners have already received from some of the 
colleges proposals made, in a liberal spirit, in harmony with the 
views which they have expressed; and -they are confident that 
they will receive such assistance from the University and the 
colleges generally, as may be necessary to enable them to deter­
mine when, and in what order of priority, provision shall be 
made for all the purposesjspecified in the first part of this 
statement.

AN IMPROVED METHOD OF PROJECTING 
LISSAJOUS' FIGURES ON THE SCREEN1

AS is well known, the vibrations of tuning-forks when used 
for the production of Lissajous’ figures, are kept up either 

by the constant application of the violin bow, or by the aid of an 
electro-magnet; the former method requiring the presence of 
two assistants, and the latter adding materially to the complexity 
of the apparatus, and not unfrequently failing to produce the 
desired result. The difficulty is overcome in the present appa­
ratus by the substitution of harmonium reeds for the tuning forks, 
the entire instrument being easily controlled by one operator.

The apparatus consists of a base board on which are planted 
the two reed boxes A and B. The box A is placed horizontally 
in such a manner as to be capable of slight rotation in the 
horizontal plane, and also of adjustment in height, by means of 
the support to which it is attached being provided with a slot and 
set screw. The box B is permanently attached to the base 
board in the vertical position. The boxes are so placed that a 
pencil of light falling directly on E would be reflected to B about 
one inch from its top ; they are furnished with clamping screws

for the attachment of the reeds. The boxes are entirely open 
on the sides facing each other, their margins being covered with 
soft leather on which the reed plates bed, making a sufficiently 
air-tight joint. Wind is supplied through the brass tulie C which 
gives off a branch to each box, a stopcock DD' being inserted in 
each branch. The reeds are similar to those used in the con­
struction of harmoniums ; they are mounted on brass plates 
which fit the reed boxes. The tongue of each reed is furnished, 
at its free end, with a small reflector of microscopic covering- 
glass (E) silvered by Liebig’s process, a piece of cork or pith 
being interposed between the tongue and the reflector, so as to 
free the latter from the frame of the reed; the reeds are then 
tuned in the usual manner. It is not necessary that the reeds 
should be in absolute tune, as, within certain limits, their relative 
vibrations can be adjusted by means of the stop-cocks, an 
advantage of great value, believed to be solely possessed by this 
apparatus.

The reed in the vertical box gives the fundamental ratio of 
vibrations from which the intervals are built up. Two funda­
mental reeds arc used interchangeably, one giving the double or

' Paper read at I,it, and Phil. Soc., Manchester, February 5, by J. Dixon 
Mann, L.K.Q.C.P.J 



eight feet C of musicians, the other, being an octave lower in 
pitch, adds an octave to the intervals obtained from the first 
fundamental; thus, the third with the first fundamental becomes 
the tenth with the sub-fundamental. The horizontal box is 
furnished with a set of reeds giving all the intervals up to the 
twelfth, including the unison. The Horizontal reeds are changed 
for the production of the different figures, the fundamental reed 
being retained.

A free space of half an inch was allowed between the supply 
pipe and the reed box, so as to afford a cushion of air capable 
of yielding to the elasticity of the tongue. The supply pipe is 
contracted at its termination to about one-third the size of the 
hole in the reed box through which the wind enters.

The apparatus is used as follows:—The base board being 
firmly clamped to a rigid table, one of the fundamental reeds is 
clamped in front of the box B : another reed, giving the desired 
interval, is similarly clamped to the box B ; an elastic tube, 
about half an inch in diameter, is attached at one end to the 
pipe C, and at the other to an acoustic bellows. A fine 
pencil of light is now thrown on the mirror E, which is then 
adjusted by rotation of the box A until the light strikes the 
mirror of the vertical reed, from whence it is reflected on to a 
screen of tracing paper placed a short distance away; a con­
denser, interposed between the lantern and the mirror E, 
focuses the spot of light on the screen. On the bellows being 
put in motion the figure appears, and can be brought to a perfect 
stand in any phase of development, looped or cusped, by careful 
manipulation of one or other of the cocks. The entire apparatus 
should be as rigid as possible, and free from any vibration other 
than that produced by the tongues of the reeds, and also that the 
wind supply should be perfectly steady.

THE PARIS OBSERVATORY
\ S we announced some time ago, an important step has been 

1 k taken for the reorganisation of the Paris Observatory. A 
decree of the President of the French Republic has appointed ten 
members of the new council of the Observatory, in pursuance of 
the provisions of the organic decree we referred to two months 
a^o. The principal object of this new institution being to 
connect the observatory with the several large French administra­
tions, three Government departments have sent two delegates each. 
The War Office is represented by Col. Laussedat, the director of 
the balloon service, and Commander Perrier, the chief of the 
Ordnance Survey; the Minister of Marine by two rear-admirals, 
one of them, M. Jurier de la Graviere, being a member of the 
late Council; the other is M. Clouet; the department of agri­
culture by M. Tisserand, Director of the National School of 
Agriculture, and M. Herve Mangon, a member of the Institute 
and president of the Meteorological Society of France. The 
Academy of Sciences is represented by four members, carefully 
selected, viz., M. Dumas, tne perpetual secretary, who is to be 
appointed president, and M. Liouville, the celebrated geometer, 
and two astronomers, M. Faye and M. Mouchez, both of them 
members of the Section of Astronomy. It must be noted that the 
Council of the Observatory, although vested with the right to 
present to the minister two candidates for the directorship of 
that establishment, are not to interfere with the solution of 
technical questions. A special council composed of all the 
astronomers en titre of the Observatory, arc to meet once a 
month to solve them with the director of the Observatory. The 
first meeting of the Council of the Observatory took place on 
April 24, M. Dumas being in the chair. The members had 
been summoned in order to send to the Ministry a list of two 
candidates for the direction rendered vacant by the demise of 
M. Leverrier. The meeting was very short, and the members 
having been unable to agree, it was postponed to the 26th, when M. 
Faye wished to deliberate on the vexed question of the separation 
of meteorology and astronomy. This, however, was not allowed, 
when M. Faye protested and declared that he would bring the 
question before the Academy of Sciences at its next meeting, on 
April 29. After several scrutinies the Council decided to send 
in the names of MM. Mouchez, Loewy, and Tisserand as their 
nominees for the directorship of the Observatory, the last two 
having obtained an equal number of votes. Such was the 
result of the deliberations of the Observatory Council, which on 
the whole seem to have been conducted with becoming dignity. 
At Monday’s sitting of the Academy, M. Dumas simply read 
M. Bardoux’s letter, and summoned a meeting for to-day of a 
Committee of the Academy composed of all the sections in the 

mathematical sciences. A list of candidates will then be formed 
for proposal to the whole Academy, which will vote its candidates 
on May 5. It then remains with the Government to choose 
between the candidates proposed by the Council and Academy. 
M. Faye made no protest at the Academy meeting on Monday, 
though, our correspondent writes, he was expected to speak on 
the subject in a secret committee which met after the meeting of 
the Academy. We trust that throughout these important steps 
for the appointment of a successor to Leverrier all personal 
feelings will be suppressed, and the interests of the Observatory 
and of science alone considered.

SOCIETIES AND ACADEMIES
London

Royal Society, February 7.—"On the Diurnal Range of 
the Magnetic Declination as recorded at the Trevandrum Obser. 
vatory," by Balfour Stewart, LL.D., F.R.S., Professor of Natu­
ral Philosophy at Owens College, Manchester.

The Observatory at Trevandrum was supported by His 
Highness the Rajah of Travancore, and its director was Mr. J. 
A. Broun, F.R.S., who has recently published the first volume of 
the results of his labours, giving the individual observations of 
magnetic declination, and deducing from them conclusions of 
great scientific value.

Amongst the other results published by Mr. Broun, are the 
diurnal ranges of the magnetic declination at Trevandrum for 
each civil day in the eleven years, 1854 to 1864.

In one respect the treatment of the declination observations 
at Trevandrum differs from that pursued at the Kew Observa- 
tory, inasmuch as in the former place, where disturbances are 
little felt, the diurnal ranges are from all the observations.

Variationt of Long Period.
In order to investigate the long-period variation of the Tre­

vandrum declination-range, I have treated these observations pre­
cisely in the way in which the Kew declination-ranges were treated 
(Proc. Koy.Soc., March 22, 1877). By this method proportional 
values of the declination-range at Trevandrum have been obtained 
corresponding to weekly points for each year, and it is believed 
that these values are freed from any recognised inequality de- 
pending either on the month of the year or on the relative posi­
tion of the sun and moon. If this method should be found to 
furnish nearly the same results in the case of two observatories 
so widely apart as Kew and Trevandrum, and with such marked 
differences in the annual variation of the declination-range, we 
may conclude that this separation of inequalities has been suc­
cessfully accomplished.

The proportional numbers have'next been dealt with precisely 
in the way in which the corresponding numbers were dealt with 
in the case of the Kew Observatory, that is to say, a set of nine- 
monthly values of declination-range have been obtained corre­
sponding to similar nine-monthly values of spotted solar area.

The results of this treatment are exhibited in the diagram 
which accompanies this paper.

In Fig. I we have a curve representing the nine-monthly 
values of spotted area.

In Fig. 2 we have the Kew and in Fig. 3 the Trevandrum 
declination curve represented by nine-monthly values of the pro­
portional numbers.

In Fig. 4 we have a curve representing the mean between the 
proportional numbers of Kew and those of Trevandrum.

From these figures it will be seen that a lagging behind the 
sun is a feature both of the Kew and the Trevandrum curves, 
while generally the prominent points in the Kew and Trevandrum 
curves agree well together in point of time.

On the whole it would appear that by taking the mean of the 
proportional numbers for the two stations, we get a .curve that 
represents the solar curve better than one derived from a single 
station.

The whole period compared together represents both for the 
solar curve (Fig. i)and the mean curve (Fig. 4), a series of 
three smaller periods, one extending from B to C and embracing 
the maximum ; another extending from C to c, and a third from 
c to e; and this is as far as the observations common to both 
stations allow us to go in point of time.

It may be of interest to compare, by means of the tables, the 
period between the solar minimum of 1855 and that of 1867, with 
the period between the corresponding declination-range minima. 
The first of these declination minima occurred at Trevandrum (the 



Kew observations not having then begun) on February 15, 1856, 
and the second of them occurred at Kew (the Trevandrum ob­
servations having been discontinued) on August 15,1867. The 
period is thus one of eleven years and six months.

On the other hand, the sun-spot period is that between Sep­
tember 15, 1855, and March 15, 1867, being likewise eleven 
years and six months.
<4 Variations which stem to depend on Planetary Configurations.

In a paper on the Kew declination-range already alluded to, 
it was shown that the planetary periods of most frequent occur­

rence appear to be well indicated by the results of sixteen years 
observations. Indeed, for the two periods of shortest length— 
that of Mercury about the sun, and that of Mercury and Jupiter, 
it was found that half of the observations gave a result of the 
same character as the whole sixteen years.

From this we might conclude that these periods will probably 
(if they have a real existence) be indicated by the Trevandrum 
observations.

It will be seen from the following tables that the Trevandrum 
declination-ranges give results for these two planetary periods 
very similar to those given by the Kew observations.

Period of Mercury about the Sun. 0 0 Kew. Trevandrum.
(o° denoting Perihelion—65 sets for Kew—47 for Trevandrum.) Between 150

>> 180
and 180 -439 “433

o o Kew. Trevandrum. ,, 210 -413 -879
Between 0 and 30 +429 +263 „ 210 » 240 -279 -740

„ 3° ■> 60 +433 +223 >> 240 » 270 — 140 -263
» 60 „ 90 +256 +237 » 270 » 3°0 + *3 +333
>> 9° >> 120 4- 5 +300 » 3oo » 330 4-158 4-680
,, 120 ,, 150 —280 4-150 » 33° » 360 4-278 4-506



Period of Conjunction of Mercury and Jupiter.
(0° denoting Conjunction—63 sets for Kew—43 sets for 

Trevandrum.)
0 Kew. Trevandrum.

Between o and 3°o +633 +453
>. 30 » 60 + 759 + 270
>1 >> 9° + 652 + 129
» 90 » 120 + 328 — 118
,, 120 ,, *5° -119 -384
” *5° ” 180 -5°4 -467
,, l80 ,, 210 -678 -487
,, 210 ■ > 240 -677 -407
>> 240 i> 270 -548 — 122
» 27O „ 300 -322 + 223
» 3°o 1, 330 - 10 + 415
>> 33° » 360 + 343 + 5°3

Zoological Society, April 16.—E. W. H. Holdsworth, 
F.Z.S., in the chair.—Mr. Sclater exhibited and made remarks 
on a typical specimen of the new fox lately described by Mr. 
Blanford as rulpes canus, from Baluchistan.—The Secretary 
exhibited, on behalf of Mr. A. Anderson, F.Z.S., a bamboo 
stick with leather thong attached to it, such as is used in India 
for driving'plough-cattle with, which had been taken out of a 
nest of the common Fish Eagle (llaliaeliis leucoryphus), in 
December, 1876.—Prof. Westwood communicated a memoir on 
the Uraniidre, a family of lepidopterous insects, with a synopsis 
of the family and a monograph of one of the genera, Coronidia. 
These insects were remarkable for their extreme beauty and the 
difficulty which had attended their systematic classification. 
Their relations with other groups of lepidopterous insects were 
discussed nt considerable length, and their nearest affinities were 
shown to be with certain other moths belonging to the great 
division of the Bombyces, whilst their connection with the 
Hesperian butterflies, the Pseudo-sphinges, Erebidcous Noetic 
and Ourapterygeous Geometre was disproved by their general 
structure, the venation of their wings and their transformations. 
A synopsis of the species of all the genera was given, and 
a complete monograph with figures of the genus Coronidia. 
—Mr. Gwyn Jeffreys, F.R.S., F.Z.S., read the first part of 
his work on the Mollusca, procured in the expeditions of 
II.M. S.S. Lightning and Porcupine. It would be recollected 
that these expeditions immediately preceded that of II.M.S. 
Challenger, but were restricted to portions of the North 
Atlantic, including the Mediterranean. The Brachiopods 
formed the subject of the present paper. A table of 
all the Brachiopods known to inhabit the European seas 
was given, comprising ten genera and twenty-two species, 
of which latter four were for the first time described and 
six figured. The table also particularised the geological and 
bathymetrical range of all the species. Two plates accompanied 
the paper, and were fiirnished by Mr. Davidson.—Mr. G. E. 
I.oder, F.Z.S., exhibited and made remarks on a mounted 
head of the Rocky Mountain Bison, remarkable for its soft, 
dark, and long hair on the forehead, This specimen had been 
obtained near Denver, Colorado.—A communication was read 
from the Marquis of Tweeddale, F.R.S., containing the eighth 
of his contributions to the ornithology Of the Philippines. The 
present paj>er gave an account of some Luzon birds in the 
Museum nt Darmstadt, which had been sent to him for examina­
tion by Prof. Koch of that place.—A communication was read 
from Dr. O. Finsch, C.M.Z.S., containing description of a new 
species of finch from the Fecjce Islands, which he proposed to 
name Amblynura kleinschmidti after Mr. Kleinschmidt, by whom 
it had been found in the interior of Viti-Levu.—Dr. M. Watson 
read a paper containing a description of the generalive organs of 
the male spotted hyama (Hyana crocuta), and a detailed com­
parison of them with those of the female of the same animal.— 
Messrs. Sclater and Salvin read a report on the collection of 
birds made during the voyage of II.M.S. Challenger at the 
Island of Juan Fernandez, at various points along the coast of 
Patagonia, and at the Falkland Islands.—A second paper by 
Messrs. Sclater and Salvin gave descriptions of three new species 
of birds from Ecuador, proposed to be called Puarremon 
leucopis, Neomorphus radiolosut, and Aramides calopterus,

Wellington, N.Z.
Philosophical Society, August 18, 1877.—After the con­

firmation of the previous meeting’s minutes, and the announce­
ment of Mr. B, T. Chaytor and Mr. Robert GovetL as newly 
elected members, the President (Mr. W. T. L. Travers, F.L.S., 

M.H.R.), read his paper on remarks as to the cause of the 
warmer climate which existed in high northern latitudes during 
former geological periods. This paper was a review of the pro­
gress recently made in our knowledge of the subject, and espe­
cially the bearing of Naysmith and Carpenter’s examination of 
the moon’s surface, and the work by Mr. Mathieu Williams on 
the “ Fuel of the Sun.” The author adopted the view that the 
gradual condensation of water on the earth’s surface, consequent 
on the loss of its original cosmical heat, had produced the 
succession of phenomena resulting in the present distribution of 
life ; that in consequence of the cooling having taken place first 
in the polar regions, it was there that the higher and latest- 
formed organisms must have first appeared. He adduced as 
proof of this the existence ol fossilised vegetation within the 
Arctic regions which had almost a tropical character, and other 
evidence that during successive geological epochs the changing 
character of the fauna and flora in other regions showed that the 
climate had gradually become more and more temperate. Dr. 
Hector would only speak as regards the geological aspect of the 
author’s paper. The fact that the oldest rocks we know are 
either hydrated or formed by the action of water as sediments 
proved that our geological records did not carry us back to a 
time when very high temperature prevailed. It was only, there­
fore, necessary to inquire into the evidence of a minute secular 
cooling afforded by the succession and distribution of animalsand 
plants during former epochs. He considered this evidence very 
unsatisfactory, and not leading in the direction the author 
required. The former existence of temperate plants in high 
latitudes took place at a very late period in the earth’s history, 
and long after some temperate regions had possessed a 
fauna and flora similar to that at the present time. There 
had, in fact, been several repetitions of the abnormal 
distribution of animals and plants on which the author 
founded his argument, and consequently of the climate; so 
that these changes could hardly be referred to the progressive 
cooling of the globe as a whole. The inferences made had 
chiefly been drawn from late tertiary strata, but in_the case of 
New Zealand there was evidence that the same type of vege­
tation had survived since the early part of the cretaceous era, a 
period twenty times as great as that which had elapsed since the 
supposed sub-tropical fauna inhabited Central Europe, or the 
temperate flora flourished in the Arctic regions. From this it 
was surely to be argued that the cause had not been one ot 
tfniversal operation. Concerning the former Arctic flora the 
real difficulty was not the question of temperature so much 
as the absence of light in that region for six months of the 
year if all other conditions of the earth remained as at 
present, except a general higher surface temperature. Many 
speculations had been put forward on this subject; one 
of the latest, by John Evans, was that the earth was 
solid with an oxydised crust, separated from the central 
nucleus by a viscous layer of unequal thickness in which chemical 
combination, or, as it may be called, the “ rusting process,” was 
still active. The elevation of mountain masses by the fracture 
of the crust would act like weights on a gyroscope and lead to a 
gradual displacement of the outer crust with reference to the 
axis of rotation of the interior bulk of the earth, which astro­
nomers required us to believe to be immovable. I Ie also pointed to 
recent researches of Prof. Duncan regarding reef-building corals, 
which at the present time arc confined to a narrow equatorial belt, 
but in eocene times that belt appears to have had a distribution 
oblique to the present equator. If this were established it would 
offer a still greater difficulty in the way of accepting the view 
that the changes in distribution of climate were due to the secular 
cooling of the earth as a prime cause. Mr. Carruthers thought 
it not yet proved that there was a central heat, and certainly not 
that it could influence climate. He thought the balance of 
evidence was against the theory of central heat. If the earth had 
once been hotter it would have become smaller in cooling, and 
its velocity of rotation would have increased; but this was con­
trary to fact, as the rotation had been retarded by about three hours 
since exact observations were first made. With regard to what 
had been said about the thickness of the earth’s crust, the exist­
ence of tides proved that it must be so great as to be absolutely 
rigid. He considered it quite possible for plants to live in 
darkness if they remained dormant, like geraniums, which are 
placed in a dark cellar during the winter.

September I, 1877. —Mr- W. T. L. Travers, president, 
in the chair.—Mr. Coleman Phillips read his paper on a 
peculiar method of arrow propulsion as observed by the 
Maoris. The author gave an interesting description of how 



the arrows were thrown by means of a string, which he 
illustrated before the meeting with a model. He expressed sur­
prise that, as far as he was aware, nothing was known of the 
bow among the Maoris, a weapon so commonly used by natives 
of other islands. Mr. Grace, who had been in New Zealand 
from his youth, said that the bow and arrow was a common 
weapon in the interior with the Maori youths, and he believed 
that it was originally used by the natives. It was, however, 
found by them to be an inconvenient weapon in the bush, and 
hence their reason for adopting the plan mentioned by Mr. 
Phillips. The Maori scarcely ever threw a spear by hand ; they 
used the string twisted round a fork in the spear. The notch 
mentioned by the author was new to him.—The President read 
a paper on grasses and fodder plants by Dr. Curl, being a con­
tinuation of a paper by the same author read last year, and 
printed in vol. ix. of the Transactions.—Mr. Carruthers read a 
paper on a system of weights and measures, in which it was pro­
posed to change the radix of counting from to to 16, and to 
adopt the latter number as the radix for all weights and 
measures.

Philadelphia
Academy of Natural Sciences, November 13.—The agri­

cultural ants of Texas, by Rev. H. C. McCook.—On a stone 
axe, by Mr. J. Ford. This was found in a bluff fifty feet above 
the level of the Mississippi, and embedded twenty feet deep in 
solid limestone, without fissure or crevice, giving evidence of 
great age.

November 27.—Remarks on American species of Difflugia, 
by Prof. Leidy.—On the aeronautic flight of spiders, by Rev. 
H. C. McCook.

Vienna
Imperial Academy of Sciences, February 7.—" Mono- 

graphia Pulmonariarum, ” by M. Kerner.—On bixin, by M. 
Etti.—A centrifugal air-ship, by MM. Szigyarto and Kuczera.— 
On the originals of v. Born’s Testaceis Musei Ciesarei Vindo- 
bonensis (1780), found in the Imperial Zoological Museum, by 
M. Brauer.—On new neuroptera, by M. Steindachner.—On a 
peculiar spinal cord band in some reptilia and amphibia, by M. 
Berger.

February 14.—Construction of tangents at the contact line of 
a rotation surface and the developables described outwards and 
round it from a point, by M. Drasch.—Completing additions to 
the general mode of determination of the focus of contours of 
surfaces of the second degree, by M. Pelz.—On the action of 
bromine on phenoldisulphoacid, by M. Schmidt.—On the pro­
ducts of decomposition of a gum-ammoniac of Morocco by 
melting hydrate of potash, by Dr. Goldschmidt,—Telephone 
signalling apparatus, by M. Puluj.

Rome
R. Accademia dei Lincei, February 3.—New researches 

on the ossiferous caves of Liguria, by MM. Gasteldi and Ferroti. 
—Discovery of arms of stone and bronze in Calabria, by M. 
Ruggeri.—Geological and palaeontological studies on the middle 
cretaceus of Southern Italy, by M. Seguenza.—On benzylic 
santonate, and on tribenzylamine and its chloroplatinate, 
chlorhydrate, sulphate, alum, and nitrate, by M. Panebianco.— 
On the new anomalous anastomosis between the trochlean nerve, 
the supra-orbital and the sympathica cavernosa, by M. Berte.— 
New general theorem of mechanics, by M. Cerruti.

Paris
Academy of Sciences, April 22.—M. Fizeau in the chair.— 

The following among other papers were read :—Researches 
relative to the action of dry oxalic acid on primary, secondary, 
and tertiary alcohols, by MM. Cahours and Demar^ay. This is 
in completion of a former study (C. R. vol. Ixxxiii. p. 688). 
The experiments were made with methylic alcohol, primary and 
secondary octylic alcohol, trimethyl-carbinol, and dimethyl 
ethyl-carbinol. The action of dry oxalic acid on tertiary 
alcohols, which consists in splitting them into hydrocarbons and 
water which unites with the acid, establishes a very marked 
distinction between them and primary and secondary alcohols, 
which, in like circumstances, arc transformed always into oxalates. 
—Report on a memoir by Lieut. Pinheiro of the Brazilian navy, 
on a sondograph. This instrument is for giving information 
regarding banks in rivers. A wooden rod is fitted nt its lower 
end with a hollow roller to roll on the bottom and collect small 
portions of the material; at the top it is articulated round a 
horizontal axis carrying a graduated arc (which shows the various 
inclinations) and also a toothed wheel, which, though a pinion 

and eccentric, gives a straight motion to a style, tracing 
a continuous curve on a moving band of paper.—M. Gaiflc 
exhibited a manometric safety steelyard. It is mounted 
on steel pivots, and connected with a piston having 
ten square millimetres of surface. It indicates with pre­
cision the pressure of the boiler. Annexed is an alarm 
whistle communicating with a valve box by a graduated rod.— 
A letter from M. Andre was read, announcing the arrival at 
Ogden, Utah, of the party sent out to observe the transit of 
Mercury. The U.S. Government had given them the use of 
the nearly finished observatory at Ogden, and any instruments 
they wished ; the photographic instruments used by the Ameri­
can Venus transit expedition were put in their hands. A tele­
graph wire connects Ogden with Washington.—Observations of 
solar spots and protuberances during the first quarter of 1878, 
by M. Tacchini. The number of spots has continuously 
diminished since the beginning of last year, so that the minimum 
appears to fall, not in 1877, but in 1878. The protuberances, 
too, have been very few and small: 2’1 on an average daily, 
with a height of half a minute ; they occupy only 3’5° of the 
solar limb. In distribution they extend over a large zone, but 
with the peculiarity of two characteristic maxima beyond the 
principal zones of spots, i.e. between 300 and 60° in both hemi­
spheres. The nebulous structure predominated. There were 
no isolated metallic eruptions.—On observations of Mercury, 
made at the end of last century, by Vidal at Mirepoix, by M. 
Bigourdan. These are shown to be as accurate as was possible 
with the means at Vidal’s disposal.—Results of experiments 
made at various points of Algeria, in industrial use of solar 
heat, by M. Mouchot. The reflectors he finds best are made 
of a plate of silver, or brass electro-plated with a thin layer of 
silver. At Algiers the heat received per minute by his solar 
boiler was 7 calories in April, 8 in May, and 8'5 in June and 
July. M. Mouchot tabulates the results obtained in various 
localities; they range from 9'8 cal. to 5.—On a large fossil 
reptile (Eurysaunu raincourti), by M. Gaudry. The remains 
of this were come upon by workmen in a quarry near Vesoul, 
ns far back as 1861. A Dr. Gevrey happened to pass and 
brought some of the blocks of bone to Vesoul, where they 
have been forgotten seventeen years. The Marquis de Ruin- 
court having seen them perceived their interesting nature. 
The remains are estimated to have covered a space five metres in 
length. The animal has affinities to the plesiosaurians, but it 
is not a true plesiosaurus, for its head is so heavy and its teeth are 
so large that it could not have had a very long neck. The 
cervical vertebrae, too, are narrower and convex behind. The 
cranium was flattened and the teeth were directed outwards. 
The nostrils must have been placed far back.
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