SCIENCE

A WEEKLY JOURNAL

DEVOTED TO THE ADVANCEMENT OF SCIENCE.

'EDITOBIAL COMMITTEE : S. NEWcoMB, Mathematics ; R. . WooDWARD, Mechanics ; E. C. PICKERING, As-
trondmy ; T. C. MENDENHALL, Phyéics; R. H. THURSTON, Engineering ; IRA REMSEN, Chemistry ;
" J. Lk CoNTE, Geology; W. M. DAVIS, Physiography; O. C. MARsH, Paleontology; W. K. BROOKS,
I;n’ﬁertebrate Zoblogy ; C. HART MERRIAM, Vertebrate Zoology ; S. H. SCUDDER, Entomology
N. L. BrRITTON, Botany ; HENRY F. OSBORN, General Biology; H. P. Bowbncn,
Physiology ; J. 8. BILLINGS, Hygiene ; J. MCKEEN CATTELL, Psychology ;
DANIEL G. BRINTON, J. W. POWELL, Anthropology.

NEW SERIES. VOLUME L,

'JANUARY TO JUNE, 1895,

NEW YORK
41 East FORTY-NINTH STREET
1895




THE NEW ERA PRINTING HOUSE,
41 NORTH QUEEN STREET,
LANCASTER, PA.




CONTENTS AND INDEX.

N. S

VOL. I—JANUARY TO JUNE, 1895.

The Names of Contributors are Printed in Small Capitals.

ABBE, CLEVELAND, The Needs of Meteorology, 181

Abbot, W. L., Collections from Pamir, 696

Abel, J. J., Diethyl Sulphide, 113; Trichloride of
Acetonic Acid, 113; Cachexia Tyreopriva, 114

Academische Revue, 446

Academy of Science, New York, 28, 84, 220; BASH-
FORD DEAN, 167, 306; J. F. Kemp, 193, 279,
391, 669, 727; WILLIAM HALLOCK,447; Texas,
56, 448, 728; Rochester, 83; Iowa, 111; Indi-
ana, 221; Michigan, 250; Philadelphia, 251,
447; National, 449, 477; St. Louis, A. W. Doua-
LAS, 503; Wisconsin, 728.

Adams, Frank D., The Laurentian, 63

Adams, John Couch, Memorial to, 640

Adler, Herman, Alternating Generations, a Biolog-
ical Study of Oak Galls and Gall Fhes, C. V.
RILEY, 457

Aeronautical Annual, 56

Aero-therapeutics, Charles Theodore Williams, 247

Africa, Map of, 695

African Folk-Lore and Ethnography, 405

Agassiz, A., on the Bahamas, 293, 332

Agricultural Analysis, Harvey W. Wiley, CHARLES
PrATT, 359

Agrlculture, Bulletin of Cornell University, 276; Notes
on, ByrRoN D. HArsTED (1.), 376; (IL ), 509;
(II1.), 680; Civil Service Rules in the Depart—
ment of, 640

Alabama, The Chunnenugga Ridge and the Black
Prairies of, 295

Alaska, 219; Gold and Coal Resources of, 470

Aldrich, T. B., Trichloride of Acetonic Acid, 113

Alexander, J., Model Engine Construction, R. H.. T.,
109

ALLEN, HARRISON, Pithecanthropus erectus, 239, 299;
The Classification of Skulls, 381

Allen, Harrison, Member of Council of Philadelphia
Academy of Science, 390; retirement of, 555 )

ALLEN, J. A., Pocket Gophers, C. Hart Merriam,
241 ; Pocket Gophers, Vernon Bailey, 689

Allen, J. A., On the Species of the Genus Reithro-
dontomys, C. H. M., 720.

Alternating - Generations, Herman Adler, C. V.
RiLEY, 457

American, Journal of Science, 112, 195, 308, 420,
532, 700; Chemical Journal, 139, 196, 308, 420,
532 J. ELLioTT GILPIN, 642 Anthropologlst
140 Journal of Mathematics, 168 448; Associ-
a,tlon, 220, 636; its Table at Wood’s Holl Labora-
tory, 249 atb Cold Spring Harbor Laboratory,
PIKE Museum of Natural History, 249; Geolo-
gist, 252, 336, 420; Journal of Psychology, 280;
Microscopical Society, 417; Association for the
Advancement of Physical Education, 418; Cul-
ture, The Origin of Native, 456; Metrological

' Area of Land and Water, 568

Society, J. K. R., 484; Academy of Medicine, 529;
Meteorological Journal 570; University, Gift to
the, 615

Amherst Summer School 530; State College Entomo-
loglcal Department, 555

Anatomists, The New York Meeting of the Associa-
tion of American, 295

Anatomy, 165; the Best Order of Topics in a Two
Years’ Course in a Medical School, FREDERICK
HENRY GERRISH, 312

Andrée S. A., To the North Pole by Balloon, 642

Animal as a Machine and Prime Mover, R. H.
THURSTON, 365

Animals and Plants The Fundamental leference
Between, CHARLDS S. Mi~or, 311

Antelopes, The Book of, P. L. Sclater and Oldfield
Thomas, C. H. M., 389

Anthropo-geography, 955

Anthropological Society, Publications of the German,
363.

Anthropology, 26, 27, 218, 278, 640; Current Notes
on, D. G. BRINTON New Series (1.), 47; (IL.),
79: (II1.), 126; (IV.), 253; (V.), 404; (VI ), 4553
(VII ), 488; (VIII ), 544; (IX )s 649 The Teach.
ing of, 254 .

Appalachian Mountain Club, 473

Apple Failures, Recent, 510

Archaeological News from Switzerland, 456

Archezology, European, 73; A Deductive Science, 127;
of Southern Florida, D. G. BRINTON, 207; Ameri-
can School, 556, American School at Herson of,
Argos 556; American Institute of, 615

Argon, 55, 417, 444; IrRA REMSEN, 309; LOrD
RAYLEIGH 701 the preparation of, J. E. GILPIN,
582

Arizona, Memorial to Congress, 249

Arnold, Carl, Repetitorium der Chemie, EDWARD H
KEISER 526

Art, Primitive, 544

Aryan Cradle Land, 129

Ashmead, W. H. Lys10gnatha, 560

Astronomical Soc1ety in Brussels, 697, and Physical
Society of Toronto, THOMAS LINDSAY 573

Astronomie und Geophysik, Jahrbuch der, 7y i

Astronomy, 692; and Astro-Physics, 56; Native in .
Mexico and Central America, 72; Elements of,
GEORGE W. PARKER, C. A. Y., 415

Astrophysical Journal, 56 168, 224 336, 474 ; S. B.
BARRETT, 615

Atmosphere, The Earth’s, William Coutie, EDWARD
HART, 360

Attraction Spheres and Centrosomes in Vegetable
Cells, John H. Schaffner, ALBERT SCHNEIDER,
189



iV. S OIEN CE. Con%ﬁ%isx.AND
Auk, The, 196 Behrens, H., Anleitung zur Microchemischen An-

AUSTEN, PETER T., On Indiscriminate ‘ Taking,’ 209
Ayrton, W. E., and E. A. Medley, Tests of Glow-
© Lamps, T. C. M., 662

B., D. G., Grundriss der Ethnological Jurisprudenz,
Albert Herman Post, 25; Ethnologische Studien
Zur Ersten Entmcklung der Strafe, S. R. Stein-
metz, 25

B, J. 8, Munlclpal Government, Albert Shaw, 578

B., N. L., Flora of Nebraska, 25; Grasses of Ten-
nessee, Pt. II., F. Lamson Scribner, 55; Field,
Forest and Garden Botany, .Asa Gray, 52’7 Sys—
tematic Botany, E. Warming, 550-

B.,, W. K., Can an Organism Without a Mother be
Born from an Egg, 162

Bach, C., Elasticitat und Festlgkelt MANSFIELD

. MERRIMAN 688

Bacillus, The Influence of Certain Agents in Destroy-
ing the Vitality of the Typhoid and Colon, JoHN
S. BILLINGS and ADELAIDE WARD PECKHAM,
169

Bacteriology, Outline of Diary, H. L. Russell, H. W.
C., 189; A Course of Elementary Practical, A.
A. Kanthack and I. H. Drysdale, 416

Bacteriosis of Rutabaga, 509

BAI1LEy, L. H., The Plant Individual in the Light of
Evolution, 281

Bailey, L. H., 82; Appropriation for Horticultural
‘Work, 499; Horticulturalists’ Rule Book, 682

Bailey, Vernon, Pocket Gophers of the United States,
J. A. ALLEN, 689

Baker, Frank, Human Lumbar Vertebree, 531

BALDWIN, J. MARK, The Social Sense, 236

Baldwin, J. Mark, Studies from the Princeton
Psychological Laboratory, 643

Ball, M. V., Streptococcus pyogenes, 447

Ball, Valentine, Death of, 723

Ballard, Harlan H., The World of Nature, WYATT
'W. RANDALL, 553

Ballistic Galvanometer and its Use in Magnetic Meas-
urements, THOMAS GRAY, 533

Balloon Ascent, 500

Barber, H. G., Hypatus bachmanni, 560

Barlow, Alfred E., Huronite, 62

Barnard College, Site for, 695

Barograph Record During a Tornado, 320

BARRETT, S. B., Astrophysical Journal, 615

Base Level, Meaning of the Term, 175

Bastian, Adolph Some of his later Writings, 73

Bastin, Edson 8., Laboratory Exercises in Botany, S.
E! JELLIFFE 358

Bateson, Wllham, Materials for the Study of Varia-
tion, H. W. CoNN, 23

BAUER, L. A., On the Distribution and the Secular

. Vanatlon of Terrestrial Magnetism, 673

Bauer, L. A., On the Secular Motion of a Free Mag-
netic Needle, 671 -

Bayley, W. S., Great Gabbro Mass, 65; Contact Phe-
nomena, 65

Bays and Fiords, Submerged Valleys, 259

Beal, F. E. L, Food Habits of Woodpeckers, 304

BeAL, W. J., Teaching Botany, 355

Bean, Tarleton H., Deep Sea Fishes, 501

Bearcamp Water, Frank Bolles; W. T. DAvIs, 80

Becker, G. F., Gold Fields, 668

Bedell, F. and A. C. Crehore, Resonance in Trans-
former Circuits, 671

Beet-Leaf Spot, 378

alyse, E. RENOUF, 636

Bell, Alexander Graham, Gift to Volta Bureau Li-
bmry 725

Bell, Robert, Honeycombed leestones 67

Bélopolsky, A Pulkowa Refractor, 616

Benton George Willard, A La.bora.bory Guide for
a Twenty Weeks’ Course in General Chemistry,
W.R. O, 611

BERGEY, DR. D. H., Summary of Conclusions of a
Report by Drs. D. H. Bergey, S. Weir Mitchell
and J. S.-Billings upon the ‘ Composition of Ex-
pired Air and Its Effects upon Animal Life,’ 481

Berlese, A. N., Icones fungorum ad usum Sylloges
Saccardianse accommodate, JOSEPH F.JAMES, 528

Bernthsen, A., Text-book of Organic Chemistry, FE-
LIX LENGFELD, 272

Berthelot, M., Argon, 444; Banquet in Honor of, 500

Berthoumieu, M. G. V., Ichneumonide, 276

Bertillon, Dr., Identifying Handwriting, 556

Bertkau, P., and the Review of Entomology, 303

Bevier Sheet, Report on, Arthur Winslow, J. D. R.,248

Bibbins, Arthur, Fauna of Potomac Formation, 362

Bickmore, Albert S., Address by, 695

BILLINGS, JOHN 8., and ADELAIDE WARD PECKHAM,
The Influence of Certain Agents in Destroying the
Vitality of the Typhoid and Colon Bacillus, 169;
A Card Catalogue of Scientific Literature, 406;
Degeneration, Max Nordau, 465 ; Summary of Con-
clusions of a Report by Dr. D. H. Bergey, S. Weir
Mitchell and J. S. Billings upon The Composition
of Expired Airand Its Effects upon Animal Life,
481

Billings, John 8., Retirement of, 583

Billroth, Prof., Statue of, 668

Biological, 331, 361 ; Society of Washington, 84, 168;
F. A. Lucas, 304, 418, 502, 586, 725; M. B.
‘WAITE, 334, 531, 698; Laboratory of Cold Spring
Harbor, 166; Lectures, Delivered at the Marine
Biological Laboratory of Wood’s Holl, CHARLES
S. DOLLEY, 244; Wood’s Holl 1894, 418; Lec-
tures and Addresses, Arthur Milnes Marshall, H.
‘W. CoNN, 413; Laboratory, The Marine, 516

Biology, Introduction to Elementary Practical,
Charles Wright Dodge, H. W. CONN, 78; Section
of, New York Academy of Science, 84, 167, 306

Birderaft, Mabel Osgood Wright, C. H. M., 635

Blrds, of Eastern Pennsylvania and New J ersey, Wit-
mer Stone, C. HART MERRIAM, 187; Visitors’
Guide to the Local Collection of, in the Museum of
Natural History, New York City, Frank M. Chap-
man, C. HART MERRIAM, 189; of Eastern North
America, Frank M. Chapman,C. HART MERRIAM,
437; Land and Game, of New England, H. D.
Minot; C. H. M., 495; Our Native, of Song and
Beauty, H. Nehrling, C. H.- M., 577; Collection
of W. E. D. Scott, 722

Black Knot of Plums and Cherries, 510

BoAs, FRANZ, On Dr. William Townsend /Porter’s
Investigations of the Growth of the School Chil-
dren of St. Louis, 225; Growth of First-born
Children, 402

Boedeker, K., Death of, 364

Bolles, Frank, At the North of Bearcamp Water, W.

- T. DAvIs, 80

Bologna, Gold Medal of Academy of Sciences, 693

Books for Sale, 166

Bosanquet, R. C.. Craven Studentship, 585

Boston Society of Natural History, 308, 532, 588



NEW SERIES.
VOLUME 1.

Botanical, Books at Auction, 666; Gazette,” 82, 140,
252, 864 503, 642; Soc1ety of America, 80
Soclety, Itahan, 500 Garden Missouri; WM.
TRELEASE, 716

Botanists, Dlreetory of Living, 696

Botany, Bibliography of American, 139 ; Teaching,
W. J. BEAL, 355 ; Laboratory Exercises i in, Edson
S. Bastin, S. 'E. JELLIFFE, 358; Memoirs from the
Department of Columbia College, 363; Structural,
An Introduction to, H. D. Scott, ALBERT SCHNEI-
DER, 443; Introduction to, Volney M. Spalding,
w. P. WILsoN 496 ; Fleld Forest and Garden,
Asa Gray, N. L. B, 52’7 Systematlc, E. Warm-
ing, N. L. B., 550

Bowpircn, H. P A Card Catalogue of Scientific Lit-
erature, 182

Boyle, David, Primitive Man in Ontario, 218

BRADBURY ROBERT H., Theoretical Chemlstry,
Nernst, 579

Brauner, B Argon, 445

Bray, Wm. L., Amaranthaceee, 504

BRINTON, DANIEL G., The Character and Aims of
Scientific Investlgatlon, 3; Current Notes on An-
thropology, New Series (1. ), 47; (1L.), 72; (IIL. ;
1265 (IV.), 253; (V.), 404; (VI ), 455; (VII
488 (VIII) 544 (IX ), 649 American Follk-
Lore Soclety, 101; " The Archaeology of Southern

Florida, 207; The Pygmies, A de Quatrefages,

443

Brinton, Daniel G., A Primer of Mayan Hieroglyphics,
27; 'FREDERICK STARR, 326; Proto-Historic Eth-
nography of Western Asia, 696

Brisson’s Genera of Mammals, 1762; C. HART MER-
RIAM, 375

British, Association for Advancement of Science, 139,
472 556, 637; Astronomical Association, 692
Medwal Assoelatlon, 278, 417; Museum, 694

Britton, N. L., Undescribed Ranunculus, 306

Brooker, A. and Slingo W., Electrical Engineering
for Electric Light Artisans and Students, F. B.
CROCKER, 299

Brooks, Alfred H., Crystalline Rocks, 669

Brooks, W. K. An Inherent Error in the Views of
Galton and Weismann on Variation, 121; Der
Monismus, Ernst Haeckel, 382

Brooks, W. K., 166 Environment and Variation, 38
Sensory Clubs of Certain Ccelenterates, 335;
Conrad Gesner, 529

Brorsen, Theodor, Death of, 667

Brown, Addison, Address by, 82

Brummer, Johannes, Death of, 473

‘Buchan, Alexander, Oceanic Circulation, 505

Buchanan, Sir George, Death of, 640

Buckland William, The Life and Correspondence of,
Mis. Gordon, A. S. PACKARD, 329

Bulletin of the American Mathematical Society, 28,
336, 392; of the Torrey Botanical Club, 168
308, 448, 530, 532;of the St. Petersburg 'Acad:
emyof Smences, 220

Bumpus, HErMON C. Laboratory Teaching of Large
Classes Zoology, 41, 260

Butler, N. M., Addresses, 390, 722

Butterflies and Moths, W. Furneaux S. H. 8., 443

Byron, John W., Death of, 585

C., H. W., Dairy Bacteriology, H. L. Russell, 189

C, J. T Science in Canada, 379, 628, 653 Sir
William Dawson, 446

Caddis-fly in the Permian Beds of Bohemia, 220

SCIENCE. v

California, Appropriation for the University of, 499 ,
Food-products, 584

CALKINS, GARY N., Systematische Phylogenie der
Protisten und Pﬂanzen, Ernst Haeckel, 272 E

Call, Richard Ellsworth, The Life and ert,lngs of
‘Constantine Samuel Ra.ﬁnesque, G., BROWN

. GooODE,384 -

Calvin, 8., Geologlcal Photographs, 390

Ca.mbndge, University of, 27; Scientific Instrument
Company, 696

Cameil, Louis Florentin, Death of, 499

Can an Organism without a Mother be Born from an
Egg? W. K. B,, 162 -

Canada, Science in, J. T. C., 379, 628, 653

Canadian, International Exposition, 390; Royal So-
ciety’s Annual Meeting, J. T. C., 653 ‘

Cancer, Treatment of, 583

Cape Canaveral, The Migration of, 606

CARHART, HENRY S., The Educational and Indus-
trial Value of Sclence, 393 ,

Carniverous Plants, 165

Carolina, Appropna.tlon for the Un1vers1ty of N, 333

Carter, Surgeon-Major, Death of, 615

Casey, Thomas L., Retirement of, 584

Catalogue of Scientific Literature, A Card H. P
BownpircH, 182; HENRY ALFRED ToDD, 297 wWJ
MCcGEE, 353; and Congress, An International Sci-
entific, HORATIO HALE, 324; J. S. BILLINGS, 407

CATTELL, J. MCKEEN, The "Princeton Meeting of the
American Psychologleal Association, 42

Cattell, J. McKeen, Distribution of  Exceptional
Ability 43; Bodily and Mental Tests, 727

Catholic University, Washington, Bequest, 556

Caucasic Linguistic Stock, 455

Cayley, Arthur, Death of, 166; GEORGE BRUCE HAL—
STED, 450

Chagas, Manuel Pinheiro, Death of, 615

‘Challenger ’ Report on, 417

Chamberlain, Chas. J., Aster Novae-Anglie, 643

Chamberlin, T. C., Glaciation of Newfoundla.nd 63;
Recent Glama,l ‘Studies in Greenland, 66

Chambers, G. F., The Story of the Smrs, DAvID P.
Topp, 552

Chapman, Frank M., Visitors’ Guide to the Local
Collection of Birds in the Museum of Natural
History, New York City, C. HART MERRIAM, 189;
The Mammals of Florida, F. W. T., 219; A
Handbook of the Birds of Eastern North Amerlca,
C. HART MERRIAN, 437 ;

Chapman, T. A., Classification of Butterflies, 663

Charities and Correetions, Conference of, 530

Chatelier, H. L., Le Grisou, CHARLES PLATT, 79.

Chemical, Analysis, Fr. Rudorff, EDWARD HART,
137, Analysis, Qualitative, of Inorganic Sub-
stances, EpcAr F. SmirH, 415; Society (Lon-
don), Annual Meeting of, W. W, R., 606

Chemie, Carl Arnold, EDWARD H. KEISER 526

Chemischén Dynamik, Eine Discussion der Krifte
der, Ludwig Stettenheimer, H. C. JoNEs, 271

Chemistry, Organic, Carl Schorlemmer, EDGAR F.
SMmITH, 163; A Laboratory Manual, W. R. Orn-
dorff, FELIX LENGFELD, 469; A Laboratory Guide,
George Willard Benton, W. R. 0., 611; A Text-
book of Organic, A. Bernthsen, FELIX LENG-
FELD, 272; A Short History of, F. P. Venable,
W. A, NOYES, 469; Theoretical, W. Nernst, RoB-
ERT H. BRADBURY, 579

Chester, A. H., Crystals, 700

Chicago, University of, Degrees, 722



vi. SCIENCE.

Childhood, International Congress on, 220.

Christie, W. H. M., Honorary Freedom of Spectacle
Company, 641

CLARK, WILLIAM B., The Geological and Natural
History Survey of Minnesota, Vol. III., Paleon-
.tology, 658

Clark, William B., Cretaceous Deposits, 64; Marginal
Development of the Miocene, 66

Classification of Skulls, HARRISON ALLEN, 381; G.
SERGI, 658

Cleghorn, Hugh Francis Clarke, Death of, 667

Clouds, The Motion of, 471

Cold and Snowtfall in Arabia, 568

Coldspring Harbor Laboratory, A. A. A. 8. Tables, 277

College of the City of New York, Appropriation, 249

Collet, R., The Norway Lemming, C. H. M., 690

Color Association with Numerals, E. 8. HOLDEN, 576

Colorado College, Summer School, 722

Colored Race in the United States, The Future of, 256

Composition of Expired Air and its Effects upon
Animal Life, D. H. BERGEY, S. WEIR MITCHELL,
J. S. BILLINGS, 481

Congrés des Sociétés Savantes, 613

CoNN, H. W., Materials for the Study of Variation,
William Bateson, 23; Elementary Practical Biol-
ogy, Charles Wright Dodge, 78; Biological Lec-
tures and Addresses, Lectures on the Darwinian
Theory, Arthur Milnes Marshall, 413

Connecticut Sandstone Group, C. H. HITCHCOCK, 74

Conway, William, Karakoram Himalayas, 472

Cook, A. H., A. E. Shipley, F. R. C. Reed, The Cam-
bridge Natural History, III., W. H. DALL, 610

Coplin, W. M. L., Appointment of, 584

Coppée, Henry, Death of, 364

Correspondence, 182, 239, 297, 324, 353, 381, 406,
433, 457, 490, 519, 546, 575, 608, 632, 656, 682,
716

Cotton States and International Exposition, 557

Cougs, Erwuiorr, The Genus Zaglossus, 610; Illus-
trations in the Standard Natural History, 682

Coues, Elliott, Zebulon Montgomery Pike, 640

Coutie, William, The Earth’s Atmosphere, EDWARD
HART, 360

Coville, Frederick V., List of Ferns and Flowering
Plants N. E. United States, 419 ; A Reply, 504

Cox, C. F., Diatom Structure, 167

Coxe, Eckley B., Death of, 585

Crane, Miss Agnes, Brachiopoda, 555

Craniology, Publications on, 128; Studies in, 405

Crawford, A. C., Cachexia Tyreopriva in Dogs, 114

CROCKER, F. B., Electrical Engineering, W. Slingo
and A. Brooker, 299

Croll’s Glacial Theory, 570

Cross, WHITMAN, Geological Society of Washington,
558, 668

Cross, Whitman, The Geology of Cripple Creek, 559

Crowley’s Ridge, 605

Cuneiform Inscriptions, 4556

Cunningbham, R. H., Photo-Micrography, 167

Curtis, J. G., Galen’s Treatise on Practical Anatomy
and Experimental Physiology, 114

Cushing, H. P., The Faults of Chazy Township, 58

Cuspate Capes of the Carolina Coast, 605

DaLL, W. H., The Cambridge Natural History, III.,
A. H. Cook, A. E. Shipley, F. R. C. Reed, 610

Dana, Charles N., Address of, 26

Dana, James D., 333, 472, 489, 545; A Manual of
Geology; JOSEPH LE CONTE, 548

CONTENTS AND
INDEX.

Darton, N. H., Peridotite at Dewitt, 65; Sedimentary
Geology, 66; Salina Formation at De Witt, 700

Darwin, From the Greeks to, Henry Fairfield Os-
born; A. S. PACKARD, 21

Darwinian Theory, Lectures on, Arthur Milnes Mar-
shall; H. W. CoNN, 413

Darwinism and Race Progress, John Berry Hay-
craft; GEO. ST. CLAIR, 467

DaAvis, W. M., Current Notes on Physiography (I.),
174 (IL.), 257 (IIL.), 292 (IV.), 318 (V.), 487
(VL.), 505 (VIL), 568 (VIIL), 605 (IX.), 651
(X.), 678; National Geographic Monographs,
J. W. Powell, 439; The Education of the Topog-
rapher, 546

Davis, W. T., Bearcamp Water, Frank Bolles, 80

Dawson, George M., Appointment of, 139; Rocky
Mountains, 700

DAWsON, SIR WILLIAM, The Rivers of Eden, 575

Dawson, Sir William, Retirement of, J. T. C., 446

Deaf and Dumb Institution, New York, 446

DEAN, BAsHFORD, The New York Academy of Sci-
ence, 167, 306

Deane, Walter, My Herbarium, 503

Decerebrized, The Frog not Brainless but, BURT
G. WILDER, 632

Deer, The Earliest Generic Name of an American,
C. HART MERRIAM, 208

Degeneration, Max Nordau, J. _. BILLINGS, 465

Density and Diameter of Terrestrial Planets, E. S.
‘WHEELER, 424

Desmognathus fusca, The Central Nervous System of,
Pierre A. Fish, C. H. M., 496

Detasseling Corn, 510 .

Development, National versus Individual, 650

Devonian Limestone-Breccia in Southwestern Mis-

souri. OscAR HERSHLY, 676

Dictionary, An Illustrated, of Medicine, Biology and
Allied Sciences; George M. Gould, 216

DILLER, J. 8., Scientific Societies of Washington, 586

Diptheria, The New Serum Treatment of, 48, Milk
in its Relation to, 164

Discrimination of Colors, 471

Distribution of Butterflies, 303; of Animals and
Plants, Merriam on the, 318; of the Blow Gun,
WaALTER HouaH, 425; Sledges, Or1s T. MASON,
490; and Secular Variation of Terrestrial Mag-
netism, L. A. BAUER, 673

Dixon, 8. G., Actinomyces, 447

Dodge, Charles Wright, Introduction to Elementary
Practical Biology, H. W. CoNN, 78

Dolbear, A. E., Magnetic Waves, 165

DoLLEY, CHARLES 8., Biological Lectures delivered
at the Marine Biological Laboratory, 244

d’Orleans Duke, Presentation of Collection, 390

Dorsey, James Owen, W J M, 208

DouaLass, A. W., St. Louis Academy of Science, 503

Douglass, A. E., Telescope and Dome, 616

Downing, A. J., Memorial to, 696

Drysdale, I. H. and A. A. Kanthack, A Course of
Elementary, Practical Bacteriology, 416

DumBLE, E. T., Volcanic Dust in Texas, 657

Dumble, E. T., The Cretaceous, 65

Duner, N. C., Z Herculis, 474

Durham, Arthur E., Death of, 640

Earthquakes, 695

Eaton, Darwin G., death of, 364

Echidna, The Generic Name of the Three Toed
T. S. PALMER, 518



. NEW SERIES.
VoLuME L.

Eden, Where was the Garden of, D. G. BRINTON,
488 ; The Rivers of, SIR WILLIAM DAWSON,
575

Educational, Review, 333; National Association, 722

Egg, Can an Organism without a Mother be Born
from an, W. X. B., 162

Egyptian Publications, 694

Elasti¢itit und Festigkeit, C. Bach, MANSFIELD
MERRIMAN, 688

Electric Measure, Legal Units of, T. C. MENDEN-
HALL, 9 )

'Electrica.l, Engineers. American Institute of, 28;
Street Railways, The Testing of, 217; Engineer-
ing, W. Slingo and A. Brooker, F. B. CROCKER,
299; Apparatus, 723

Electriciens, Société Internationale des, 26

Electricity, and Magnetism, 28; Elementary Lessons
in; Sylvanus T. Thompson, T. C. M., 187; One
Hundred Years ago and to-day, Edwin J. Hous-
ton, T. C. M., 216

Electmﬁca.tlon of Alr, LorD KELVIN, 589

Electriques, Les Oscillations, H. Pomca.ré M. L
PurIN, 102, 131

Elevation as a Cause of Glaciation, 679

Elihu Thompson Prize, 190, M., 240

Ellis, Havelock, Normal Psychology, 418

Elmira Reformatory, 26

Elsass, Adolf, Death of, 667

Emotions, 45

Engine, Construction, Model, J. Alexander, R. H. T.
109; The Steam and Other Heat Engines, J. A.
Ewing, R. H. THURSTON, 136; Steam and the
Marine Steam, John Yeo, R. H, THURSTON, 328;
New Quadruple Expansion, 664

Engineering, Magazine, 82; Education, Proceedmgs
of the Society for the Promotion of, R. H. T., 580

Engineers, American Society of Civil, 84

Engineer’s Pocket Book, The Mechanical, William
Kent, R. H. THURSTON, 634

Enghshmen, the Earliest, 196

Entomological Society, The New York, 84; of Wash-
mgton, L. O. HOwARD, 560, 726

‘Entomologists, Daily Post Card 191 Losses by fire
among, 303

Entomology, 191, 220, 277, 303, 663

Entmckelungsmechamk der Organlsmen, Archiv fiir,
110

Ethics, Program for the School of Applied, 557

Ethnography of Western Asia, 406

Ethnological Jurisprudenz, Grundriss der, Albert
Hermann Post, D. G." B., 25

Evolution, the Plant Individual in the Light of,
L. H. BAILEY, 281

Ewing, J. A., The Steam Engine and Other Heat
Engines, R. H. THURSTON, 136

Experiment Station Record, 680

Fairchild, H. L., Glacial Lakes, 61

Fernald, H. T., Homoplasy, 70

Ferri, Luigi, Death of, 446

Finger Prints, 82

Firth, R. H.,Hygiene, 216

Fish Commissioners Report from Michigan, 361

Fish, Pierre A., The Central Nervous System of Des-
mognathus Fusca, C. H, M., 496; Adult Nervous
System of the Salamander, 335

Fiske, John, Lectures on Evolution, 499

Fitch, Robert, death of

Fleming, M., Stars Having Peculiar Spectra, 616

SCIENCE. Vii.

Flora of Nebraska, N. L. B., 25;Origin of Our Vernal,

JoHN HARSBERGER, 92; Harshberger on the
Origin of Our Vernal CHARLES ROBERTSON, 371

‘Fly Belt’ in Africa, 568

Feehn-like East Winds in Africa, 570

Folk-Lore, The American, Soclety, D. G. BRIN’I.‘ON,
101; New York Branch, WM. B. TUTHILL, 473 -

FONTAINE, Wwum. M., Mesozoic Plants From Kosuke
Kii, Awa and Tosa, Metajiro Yokoyoma, 525

Forestry and Economic Botany, 275; E. F. S.,557; For-
estry Association, 586 .

Forests and Torrents, 680

Fossil, Vertebrates of Argentina, 497; Mammals of the

" Puerco Beds, Henry Fairfield Osborn and Charles
Earle, W. B. ScorT, 660.

Foster’s, Prof. Michael, Abr1dged Physiology, 724

Frankhn C. L., The Retlna, 46; The Fovea 115

Fra.nklin, Fabia.n, Retirement of, 695

Franklin, W. 8., Magnetic Properties of Iron, 672

French Opinion, A, 180

Furneaux, W., Butterflies and Moths, S. H. 8., 443

Galton’s Method of Isogens, 257

Galton, Francis, Organic Stability, 498 honorary
degree, 614

Gannett, Henry, A Manual of Topographic Methods,
‘W. M. DAVIS, 179; MANSFIELD MERRIMAN, 464

GANONG, W. F., The Laboratory Teaching of Large
Classes in Botany, 41, 230

Ganong, W. F., Cactaces, 503, 643

Geikie, Sir Archibald, Memoir of Sir Andrew Crom-
bie Ramsay, JOSEPH LE CONTE, 490; Member of
Vienna Academy, 724

Geikie, James, The Great Ice Age and its Relation to
the Antiquity of Man, W. M. DAvVIs, 260; C. H.
HITCHCOCK, 408

Generic Names of the Three-Toed Echnlda, T. 8.
PALMER, 518

Geographic, Distribution of Life, Laws of Tempera-
ture Control of the, 53; Monographs, National,
258; J. W.Powell, W. M. DAVIs, 439; Society,
307; National, EVERETT HAYDEN, 501; Annual
Business Meeting, 665

Geographica, Biblioteca, 613

Geographical, Congress, International, 110, 257;
Prizes, 258; Journals, American, 506 Journals,
Foreign, 507

Geographisches Jahrbuch, Wagner’s, 507

Geologic Atlas of the United States, W. M. DAVIS,
259; J. W. Powell, ANDREW C. LAWSON, 717

Geologmcher Querschmtt durch die Ostalpen, A.
Rothpletz, ANDREW C. LAWSON, 522

Geological, Society of America, the Baltimore Meeting
of the, J. F. KEMP, 57; of Washington, WHITMAN
Cross, 84, 251, 558, 668; Survey, Appropriations
for the U. 8., 362; of Maine, 418; The University of
Kansas, F. H. SNow, 576; Society, 698

Geology, 219, 278; Manual of, James D. Dana, JOSEPH
LE CONTE, 548; Columbia Department of, 530;
at the University of Chicago, 725

Geomorphology of the Southern Appalachians, 176

GERRISH, FREDERICK HENRY, The Best Order of
Topics in a Two Years’ Course of Anatomy in a
Medical School, 312

Gilbert, G. K., Formation of Lake Basins by Wind,
59, and F. P. Gulliver, The Tepee Buttes, 59;
Cretaceous Time, 64; Gravity Measurements, 583

GILL, THEO., The Lowest of the Vertebrates and their
Origin, 645



viil.

Gill, Theo., On the Torpedoes, 502; Ceratodontidse, 725

GILMAN, D. C. Scriptoribus et Lectonbus, Salutem, 2

Gilman, D. C., Address of, 39, 390

GILPIN, ELLIOTT J., The Preparatlon of Argon, 582;
The American Chemical Journal, 642

Gizycki, Georg von, death of, 364

Glacial Origin of Lake Basins, 651

Glasgow, Gift to the University, 697

Glazebrook, R. T., Heat, Light, T. C. MENDENHALL,
215

Glogau, G., death of, 446

Glow Lamps, Tests ot‘ W. E. Ayrton and E. A. Med-
ley, T. C. M., 662

GoOoDE, G, BROWN, America’s Relation to the Ad-
vance of Science, 4; The Life and Writings of
Constantine Samuel Rafinesque, Richard Ells-
worth Call, 384; The Ideal Index to Scientific
Literature, "433

Goode, G. Brown, Deep Sea Fishes, 501, 531; Location
and Record of Natural Phenomena., 725

Gophers, Pocket, C. Hart Merriam, J. A. ALLEN,
241; Vernon Bailey, J. A. ALLEN, 659

Gordon, Mrs The Life and Correspondence of 'Wil-
liam Buckland A. S. PACKARD, 329

GouLp, B. A,, 8. NEWCOMB, A. HALL, National Acad-

- emy of Sciences Report of the Watson Trustees

on the Award of the Watson Medal to Seth C.
Chandler, 477

Gould, George M., Illustrated Dictionary of Medi-
cine, Biology and Allied Sciences, 216

Graduate Courses, 724

Graf, Arnold, Leeches, 70; The Excretory System of
Clepsene and Nephelis, 306

- Gran Chaco,’ The Tribes of, 126

Grant, U. S. and H. V. Winchell, Preliminary Re-
port on the Rainy Lake Gold Region, 331

Grasses of Tennessee, Pt. II., F. Lamson Scribner,
N. L. B, 55

Gravity Measurements, HERBERT G. OGDEN, 571; 583

Gray, Asa, Field, Forest and Garden Botany, N. L.
B., 527.

GRAY,, THOMAS, The Ballistic Galvanometer and
its Use in Magnetic Measurements, 533

Greene, Andrew H., Historic and Scenic Places, 500

Greenhill, Alfred George, A Treatise on Hydrostatics;
R. S. WOODWARD, 269

Gregory, Richard A., The Planet Earth, T. C. M,
243 ’

Grisou Le., H. Le Chatelier, CHARLES PLATT, 79

Griswold, L. S., Nomenclature of Siliceous Rocks, 62

Growth, of the School Children of St. Louis, On Dr.
William Townsend Porter’s Investigations of,
FrANZ Boas, 225; of First-born Children,
FRANZ Boas, 402

Guatamalian Antiquities, 255

Haeckel, Dr. Ernst, 28; Systematische Phylogenie
der Protisten und Pflanzen, GARY N. CALKINS,
272; Der Monismus als Band zwischen Religion
und Wissenschaft; Glaubens Bekenntniss eines
Naturforschers, W. K. BRooks, 382; DAVID
STARR JORDAN, 608

Hageman, 8. G., Egyptological Work, 613

Hale, George E., Solar Corona, 475

HALE, HORATIO, An International Scientific Cata-
logue and Congress, 324

HavrL, A., S. NEwcoms, B. A. GouLp, National
Academy of Sciences; Report of the Watson Trus-
tees on the Watson Medal to Seth C. Chandler, 477

SCIENCE.

CONTENTS AND
INDEX.

Hall, C. W., The Pre-Cambrian Floor of the North-
western States, 63

HALLOCK, WILLIAM Physics, 247, 248; Physiolog-
ical Physics, 301; 'New York Aeademy of Sciences
447 )

Hallock, William, Photographic Method of Compar-
1ng£ 'the State of Vibration of Two Tuning, Forks,
22

HArsTED BYRON D., Notes on Agriculture, (I.), 376;
(IL.), 509; (IIL ) 680

Halsted, Byron D., Enghsh Ivy, 530

H&LSTED, GEORGE BrUCE, Tchébychev, 129; Original
Research and Creative Authorship the Essence of
University Teaching, 203; Russian Science Notes,
277; Arthur Cayley, 450 The International
Mathematical Congress, 486; James Edward
Oliver, 544

Hansen, Hemimerus, 191

Hanshofer, Karl, Death of, 109

HARKNESS, WILLIAM, On the the Magnitude of the
Solar System, 29

Harrington, Mark W., Rainfall Charts of the United
States, 319; Climatology, 500

Harrison, Charles C., Gift to the University of Penn-
sylvania, 666

Harrison, J. E., Degree of LL. D., 614

HARSHBERGER, JOHN, Origin of Our Vernal Flora,

Harshberger on the Origin of Our Vernal Flora,
CHARLES ROBERTSON, 371

HART, EDWARD, Chemical Analysis,- Fr. Rudorff,
133; The Earth’s Atmosphere, William Coutie,
36

HARTOG, MARCUS, On Certain Habits and Instincts
of Social Insects, 98

Harvard University Infirmary, 614

Hayecraft, John Berry, Darwinism and Race Pro-
gress, GEO. ST. CLAIR, 467

HAYDEN, EVERETT, National Geographic Society, 501

Hayes, C. W., Geology of the Cartersville Sheet, 668

HaAzgN, H. A., Magnetism and the Weather, 234

Heat, R. T. Glazebrook; T. C. M., 215

Hehon, 445 582

Helmholtz, H., 55, 333 ; Memorial, 499, 612, 721,
Hvueo MUNSTERBERG 547

Henry Morris, Death of, 641

Herbarium of Rousseau, 614

Herrick, C. L., Modern Algedonic Theories, 672;
Cerebellum, 672

HERRICK, FrRANCIS H., Notes on the Biology of
the Lobster, 72, 263, 382

HERSHEY, OSCAR, On a Devonian Limestone-Breccia
in Southwestern Missouri, 676 -

Hill, R. T., 249, Rica and Panama, 501

Hirschfeld, Gustav, Death of, 555

History, of Religions, 27; .the Five Books of, J. W.
PowgLL, 1567

HITCHCOCK, C.H. , The Connecticut Sandstone Group,
74; The Great Ice Age and Its Relation to the
Antiquity of Man, James Geikie, 408

Hitcheock, C. H, Highland Level Gravels in North-
ern New England, 60

Hobbs, W. H., Borneol and Isoborneol, 700

Hodge, C. F., Growth of Yeast, 116; Daily Activity of
Animals, 116

HoLDEN, EDWARD 8., A Large Reflector for the Lick
Observatory, 4567; A General Subject-index to
Periodical Scientific Literature, 520; Color Asso
ciation with Numerals, 576




.NEW SERIES,
VoLuME I.

Holden, Edward 8., Mars, 529; Decoration, 615

Holm, Theo., Edema of Violet Leaves, 334

Horticultural Congress, 697

Horticulturalists’ Rule-Book, L. H. Balley, 682

Horticulture, Electro, 376

Hospitals, The Cooling of, 192

HouGH, WALTER, Distribution of Blow Gun, 425

Houston, Edwin J., Electricity One Hundred Years
Ago and To—day, T. C. M., 216

HowARp, L. O., Entomological Society of Washing-
ton, 560, 726

-Howard, L. O., Some New Scale Parasites, 560

Howe, Henry Marion, Bessemer Gold Medal, 586

HowE, JAMES LEwIs, The Liquefaction of Gases—
A Controversy, 542

Hubbard, Gardiner G., Russia, 555, 686

Huber, G. Carl, Loss of Nerve Substance in Periphe- -

ral N erves, 117

Hudson River Palisades, 530

Huggins, William, Modern Spectroscope, 615

Hulke, J. W., Death of, 304

Humanities, The, J. W. POWELL, 15

Humphrey, J. E., Cell Literature, 643

HyATt, ALPHEUS, The Laboratory Teaching of Large

" Classes, 197

Hydrostatics, A Treatise on, Alfred George Greenhill,
R. S. WoODWARD, 269

Hygiene, 48, I. Lane Notter and R. H. Firth, 216

Ice Age, The Great, and its Relation to the Antiquity
of Man, James Geikie, C. H. HITCHCOCK, 408

Icones fungorum ad usum Sylloges Saccardianz Ac-
commodate, A. N. Berlese, JoSEPH F. JAMES,
528

IHERING, H. VON, On Marine Mollusks from the Pam-
pean Formation, 421

Illustrations in the Standard Natural History, ELLI-
orT CouErs, C. HART MERRIAM, 682

Index, Medicus, 109; Ideal, to Scientific Literature,
G. BROWN GOODE, 433

Indiana Academy of Science, 221

Indiscriminate ‘ Taking,’” PETER T. AUSTEN, 209

Infectious Diseases, Explanation of Acquired Immu-
nity from, GEORGE M. STERNBERG, 346

Ingen, C. van, Cambrian Faunas, 670

Inheritance, A Dynamical Hypothesis of, JOHN A.
RYDER, (I.), 597; (IL.), 617

Initial Capital, Use of the, in Specific Names of
Plants, F. H. KNOWLTON, 423

Insect Life, 584

Insects, On Certain Habits and Instincts of Social,
MArcus HARTOG, 98

Instinet, Lloyd Morgan upon, H. F. O.,

Institution of Naval Architects, 499

Intestinal Fluke, New Species of, 276

Introductory Note, W. M. DAVIS, 174

Invention, The Evolution of, O. T. MASON, 50; Sim-
ilar, in Areas Wide Apart 0. T. MASON, 935

Towa Academy of Sciences, 111

Iron Mountain Sheet, Arthur Winslow, J. D. R.
330

712

JAMES, JoSEPH F., Descriptions des ravageurs de la
v1gne, Henri Jollcoeur, 527; Icones fungorum
ad usum Sylloges Saccardianz Accommodatee,
A. N. Berlese, 528

James, Joseph F., Daimonelix and Allied Foss11 420,

James, W, Unlty of Consciousness, 44

Janet, Ch., Myrmica rubra, 303

SCIENCE.

ix.

Japan, Journal of the University, 696

Japanese, The Ethnic Affiliations of, 47

JELLIFFE, S. E., Laboratory Exercises in. Botany, Ed-
son S. Bastm 358

Jenny, W. P., fossil plants, 137

Jewell, Lewis E., Spectrum of Mars, 475

John Dalton and the Rise of Modern Chemistry, Sir
Henry E. Roscoe, EbWARD H. KEISER, 686

Johns Hopkms University, Circular, 166; Degrees,
695;" Appointments in, 697; Prize, 723 ; ; Lectures
at, ’723 Giftsin Memory of Prof. GeorgeH Wil-
llams, 723

* John, J. P. D., Resignation of, 615

Joint Commission of the Scientific Societies of Wash-
ington, 333; program of the, 390

J ohcoeur, Henrl, Descriptions des ravageurs de la
vigne, JOSEPH F. JAMES, 527

Jones, H. C., Eine Discussion der Krifte der Chem-
. ischen Dynamlk Ludwig Stettenheimer, 271

JORDAN, DAvVID STARR Haeckel’s Monism, 608

Journal, of the Amerlcan Chemical Society, 252, 280,
392 of Geology, 252, 448; of Morphology. 335
of Compara.tlve Neurology, 672

Julius, P., Systematic Survey of the Organic Coloring
Matters, IrRA REMSEN, 186

Kansas, Permo-Carboniferous and Permian Rocks
of, CHARLES 8. PROSSER, 275; University Field
Work of, 500

Kanthack, A. A. and 1. H. Drysdale, A Course of
Elementary Practical Biology, Including Bacteri-
ological Analyses and Chemistry, 416

Karakoram Himalayas, 472

KEELER, JAMES E., Spectroscopic Observations of
Saturn at the Allegheny Observatory, 519.

Keeler, James E., Saturn, 616

KEISER, EDWARD H., Repetitorium der Chemie,
Carl Arnold, 526; John Dalton and the Rise of
Modern Chemlsm'y, Sir Henry E. Roscoe, 686

Keith, Arthur, The Appalachians, 58

KELVIN, LorD, On the Electrification of Air; On the
Thermal Conductivity of Rocks at Different Tem-
peratures, 589

Kelvin, Lord, Popular Lectures and Addresses,
T. C. MENDENHALL, Vol. II., Geology and Gen-
eral Physics, 50

Kemp, G. T., Extraction of Blood Gases, 117

KeMp, J. F The Baltimore Meeting of the Geo-
logical Soelety of America, 57; The New York
Academy of Sciences, 193, 279, 391 669, 727

Kemp, J. F., Crystalline leesvones, 63 Petrography
of Perldotlte at DeWitt, 65; Iron Ore Bodies, 669

Kent, William, The Mechanical Engineer’s Pocket .
Book, R. H. THURSTON, 634

Keyes, Charles R., The Ozark Uplift, 59

Kingsley, J. 8., Blbhographlcal Project, 39; Pauro-
pida, 71

Kirkwood, Daniel, Death of, 694

KNOWLTON, F. H Use of the Initial Capital in Spe-
cific Names of Plants, 423

Konig, Arthur, Discrimination of Colors, 471

Kra.fte1 der Chemischen Dynamik, H. C. JONES,
27

Kreider, D. A., Perchloric Acid, 700

Kulz, Prof., Death of, 220

KUMMEL, HENRY B., Some Meandering Rivers of
‘Wisconsin, 714

Kundt, death of, 55

Kunz, George F., 109; Seals, 279



X. SCIENCE.

Laboratory Teaching of Large Classes, ALPHEUS
HyaTr, 40, 197; In Botany, W. F. GANONG,
230; Zoology, HERMON C. BUMPUS, 260

Ladd, G. T., Double Consciousness, 43; Ethical Semi-
nary, 723

Lagoa Santa, ERWIN F. SMITH, 510

Lake Superior Mining Institute Excursion, 418

Lake Zurich, the Origin of, 651

Land-Birds and Game Birds of New England H. D.
Minot, C. H. M., 495

‘Landes und Volkeskunde, Forschungen zur Deutsch-
es, 508

Lane, ‘Alfred C., The Relation of Grain to Distance
from Margm in Certain Rocks, 61; Crystalized
Slags from Copper Smelting, 62

Langley, S P., Hodgkin Fund Prizes, 109

Language, the Origin of, 404 ‘

Lankester, E. Ray, Lectures at Royal Institution, 614

Latitude, Variation of, J. K. REES, 561

Lauth, Prof., Death of, 304

Lavoisier, Monument to, 697

Lawrence, George N., Death of C. HART MER-
RIAM, 268

Law Schools of New York, 557

LawsoN, ANDREW C., Die Ost Alpen, A. Rothpletz,
522; Geologic Atlas of the United. States, 717

Leaming, Edward, Micro-photographs, 167

LE CoNTE, JoSEPH, Memoir of Sir Andrew Crombie
Ramsay, Sir Archibald Geikie, 490; A Manual of
Geology, James D. Dana, 548

LEE, FREDRICK 8., Carl Ludwig, 630

Lee, Frederick S., Equilibrium in Fishes, 118; Ap-
pointment of, 585

Leidy, Joseph, Bust of, 724

Lemming, The Norway, R. Collett, C. H. M.,690

LENGFELD, FELIX, Organic Chemistry, A. Bernthsen,
272; A Laboratory Manual in Organic Chemistry,
W. R. Orndorff, 469

Ley’s Cloudland, 678

Libraries of New York, 304, 555

Library Building at Harvard University, 417

Lick Observatory, A Large Reflector for, EDWARD S.
HoLDEN, 457; 555

Light, R. T., Glazebrook, T. C. M., 215

Lillie, Frank, Embryology of the Unionidiee, 335

Lindgren, Waldemar, Gold Quartz Veins, 68

LiNDsAY, THoOMAS, The Astronomical and Physical
Society of Toronto, 573

Linnzean Society, 83, 696

Liquefaction of Gases—A Controversy, JAMES LEWIS
Howgr, 542

Lister, Sir Joseph, Presentation of Albert Medal,

0

50

Lobachévsky, Nicoldi Ivanovich, A. Vasiliev, ALEX-

. ANDER ZIWET, 356

Lobster, Notes on the Biology of, FrRANcIs H. HER-
RICK, 263, 382

Locy, William A., Primitive Metamerism, 68; Pineal
Sense Organ, 69

Locusts in Cyprus, 446.

LoMBARD, WARREN P., Proceedings of the American
Physiological Society, 113

Lombard, Dr., Death of, 249

Lotsy, John P., Gift of Herbarium, 723

Low, President Seth, A City University, 528; Gift to
Columbia College, 554

Lowest of the Vertebrates and their Origin, THEO.
GiLL, 645

Lowell, Percival, Mars, 529, 616, 640

CONTENTS AND
INDEX.

Lucas, F. A., Biological Society of Washington, 304,
418, 502, 586, 725

Lucas, F. A., Abnormal Feet of Mammals, 305

Ludmg, Ca,rl Death of, 528; FREDERIC S. LEE,

Lydekker, Richard, The Royal Natural Hlstory, C.
HART MERRIAM 387

M., The Elihu Thompson. Prize, 240

-M., C. H., The Book of Antelopes, P. L. Sclater and

Oldfield Thomas, 389; The Land Birds and Game
Birds of New England H. D. Minot, 495; Des-
mognathus fusca, Pierre A. Fish, 496; Our Native
Birds, H. Nehrling, 577; Bn'dcra.ft Mabel Osgood
anht 635; The Ormthology of Ilhnms, Robert
Ridgway, 661 The Norway Lemming, R. Col-
lett, 690; The Grenus Reithrodontomys, J. A. AL-
LEN, 720

M., T. C., Elementary Lessons in Electricity and
Magnetlsm, Sylvanus P. Thompson, 187; Elec-
tricity, One Hundred Years Ago and To-da
Edwin J. Houston, 216; The Planet Ea.rth
Richard A. Gregory, 243; Loss of Professor
Milne’s Seismological Apparatus, Library and
Collection, 431; The Physical Review, 475; Tests
of Glow Lamps, W. E. Ayrton and E. A. Med-
ley, 662

M, W J, James Owen Dorsey, 208

MCCLINTOCK, EMoORY, Past and Present of the
American Mathematical Society, 85

McDonald, J. Donnell, Expedition of, 139

McDonald, W. C., Gift to McGill University, 555

McGEE, W J, A Catalogue of Scientific Literature,

353 ,
‘McGee, W J, Geology of Arizona, 59; Topograph-

ical Development of Sonora, 568

McMurrick, J. Playfair, A Text-Book of Inver-
tebrate Morphology, A. S. PACKARD, 493, 632

Macdonald, A., Sensitiveness to Pain, 43

MacFarlane A., on the Units of Light and Radiation,
248; Space Analysis, 302

MacKenzie, A. 8., Attraction of Crystalline and Iso-
tropic Masses, 475

MACMILLAN CoNwAY, The Scientific Method and
Modern Intellectual Life, 537

Magnetic Waves, 165

Magnetism and the Weather, H. A. HAZEN, 234

Malarial Map of Italy, 556

Mammals, Brisson’s Genera of, C. HART MERRIAM,
375; of Florida, F. W. T., 219

Marine Biological Laboratory, 516

Markham, Clemens R., Antarctic Expedition, 557.

Marshall, Arthur Milnes, Biological Lectures and
Addresses, Lectures on the Darwinian Theory,
H. W. ConN, 413

Martin T. C., Herman von Helmholtz 333

MasoN, O. T Similar Inventions in Areas Wide
Apart, 230 The Distribution of Sledges, 490

Mason, O. T. Ongm of Culture, 640

Masouty, General de, death of, 390

Mathematical, Society, Past and Present of the Ameri-
can, EMORY McCLINTOCK, 85; Annual Meeting
of the American, 110; The International Con-
gress, 110; GEORGE BRUCE HALSTEAD, 486;
Papers for the, at Kazan, 664

Mathematics, American Journal of, 168, 448

Matter, The World of, Harlan H. Ballard, WYATT
W. RANDALL, 553

Matthew, W. D., Effusive and Dike Rocks, 670


http:Korm.av

NEW SERIES.
VoLuME. I,

Matthews, A. P., Pancreatic Cell, 71, 118; Excretory

: Nerves, 118~

Matthews, Edward B., Granites of Pike’s Peak, 62

Mayan Hieroglyphics, "Daniel G. Brinton, FREDERICK
STARR, 326

Mazamas, 499

Maze, l’Abbe Meteorological Observations, 501

Mearns, Edgar A., Hares of Mexican Border, 698

Mechamcs, A Treatise on Theoretical, Alexander
Ziwet, R. S. W., 20; An Historical Survey of the
Science of, R. S. WOODWARD, 141

Medical Schools, 556, 695; Journals in Russia, 584.

Mediterranean, The Eastern, 506

Medley, E. A., and W. E. Ayrton, Tests of Glow
Lamps, T. C. M., 662

Meehan, Thomas, Carniverous Plants, 165

Meissel, E. D. F., death of, 500

Meltzer, S. J., Cardlo-oesophagogeal movements, 118

MENDENHALL, T. C., Legal Units of Electric Meas-
ure, 9; Popular Lectures and Addresses, Vol. II.,
Geology and Physics, Lord Kelvin, 50 Heat
Light, R. T. Gla.zebrook 215

Mental Development in the Child and in the Race,
28

MERRIAM, C. HART, Zoblogical Nomenclature, 18;
Umty of Nomenclature in Zoology and Botany,
161; Birds of Eastern Pennsylvania and New
J ersey, ‘Witmer Stone, 187; Birds in the Museum
of Natural History, New York City, Frank M.
Chapman, 189; The Earliest Gieneric Name of an
American Deer, 208; Brisson’s Genera of Mam-
mals, 378; The Royal Natural History, Richard
Lyddecker, 387; Birds of Eastern North America,
Frank M. Chapman, 437; The Illustrations in the
Standard Natural History, 682

Merriam, C. Hart, Environment and Variation, 38;
Temperature and Distribution, 53; Monographic
Revision of the Pocket Gophers, J. A ALLEN,
241; Distribution of Plants and Animals, 318
Mammals of the Pribilof Islands, 698; Short
Tailed Shrews, 725

MERRIMAN, MANSFIELD, A Manual of Topographic
Method, Henry Gannett, 464; Elasticitat und
Festigkeit, C. Bach, 688

Merritt, Ernest, Absorptlon of Certain Crystals in the
Infra-Red 671

Mesopota,mlan Culture, The Antiquity of, 254

Mesozoic Flora of Portugal compared with that of the
United States, LESTER F. WARD, 337

Mesozoic Plants from Kosuka Kii, ‘Awa and Tosa,
Metajiro Yokoyama, WM. M. FONTAINE, 525

Meteorological Reports, Argentine, 321 .

Météorologique, Bureau Centrale, 678

Meteorologische Zeitschrift, 569

Meteorology, The Needs of CLEVELAND ABBE, 181;
A. L. RorcH, 302

Mexican Boundary, Remarking the, O., 349

Mexican National Exhibition, 390

Meyer, Lothar von, death of, 530

Michigan, Academy of Sclenees, 250; Bequest to the
University, 584

Microchemischen Analyse, Anleitung zur, H. Beh-
rens, E. RENOUF, 636

Microscopical Soc1ety of Washington, 641; New Jer-
sey State, 699

Mills, Wesley T., Psychic Development of Young
Animals, 43; Cortex of the Brain, 118

Mineralogical Club New York, 474

Minerva, 27

SCIENCE.

xi.

Minnesota, Academy of Sciences, 473, 588; Publica-
tions of 218; Fortnightly Seientific Club Uni-
versity of Mlnnesota 251; Grant to:the Medical
Department of the Un1vers1ty, 584

MinNor, CHARLES 8., The Fundamental Difference
between Animals and Plants, 311

Minot Charles S., Work of the Naturalist in the
World, 39, 530; ; Olfactory Lobe, 70; The Structu-
ral Plan of the Human Brain, 249’

Minot, H. D., Land Birds and Game Birds of New
England 'C. H. M., 70, 495

‘ Missing Link ’ Found ‘at Last 47

‘Mississippi, Origin of, 294; Local Displacement of, 487

Missouri Botanical Garden, 638

MITCHELL, S. WEIR, Summary of Conclusions of a
Report by Drs. D. H. Bergey, S. Weir Mitchell
and J. S. Billings upon ‘The Composition of
Expired Air and its Effects upon Animal Life,’
481

Mole, Brewer’s, The Proper Scientific Name for,
FREDERICK W. TRUE, 101

Mollusks, On Marine, from the Pampean Formation,
H. voN IHERING, 421

Monistic Creed, The 'Iyranny of the, W. K. BROOKS,
382

Montague Hyman, Death of, 304

MoNTGOMERY, HENRY, Volcanic Dust in Utah and
Colorado, 656

More, A. G., Death of, 473

Morgan, C. Lloyd, Lectures on Instinct, 693

Morgan, T. H., Unsegmented Eggs of Sea Urchins,
71

Morphologie der Erdoberfliche, Penck’s, 508

Morphology, A Text-book .of Invertebrate, J. Play-
fair McMurrick, A. S. PACKARD, 493, 632

Mother, Can an Orgamsm without a, be Born from an

. Egg, W. K. B, 162

Munich, The Region about, 652

Municipal Government in Great Britain, Albert
Shaw, J. 8. B., 578

MUNSTERBERG, HUGO, Helmholtz Memorial, 547, 612

Murray, John, Report on Challenger, 417; Honorary
Degree, 697

Muscardine, Disease of Chinch Bugs, 509

Naples Zotlogical Station, 249; American Students at
the, H. F. OSBORN, 238

National Academy of Sclences, 449; Report of the
Watson Trustees on the Award of the Watson
Medal to Seth C. Chandler, S. NEwcoMB, B. A.
GouLrp, A. HALL, 477

National, University, A Proposed, 278, Ethnological
Exposmon, 499

Natural History, Boston Society of, 84; The Royal,
Richard Lydekker, C. HART MERRIAM 387;
667; The Cambridge, IIL., A. H. Cook, ‘A. E.
ShlpleyF R. C. Reed, W. 'H. DALL, 610

Natural Science, 498

Naturalists, The Baltimore Meeting of the American
Society of, W. A. SETCHELL, 34; Philadelphia
place of next meeting, 499; German Society of,
556; Directory, 695

Naturforscher und Aerzte, Versammlung der Gesell-
schaft deutscher, 82

Nehrling, H., Our Native Birds of Song and Beauty,
C. H. M., 577

Nernst, W., Theoretical Chemistry,
BRADBURY, 579

Neumann, Franz, Death of, 668

ROBERT  H.



X1i.

New Books, 28, 56, 84, 112, 140, 168, 196, 224, 252,
280, 308, 336, 364, 392, 420, 448, 476, 504, 532,
560, 588, 616, 644, 728

Newark System, ISRAEL C. RUSSELL, 266

Newbold, W. R., Associate Editor, 390

NeEwcoMms, S., To Our Readers, 1; B. A. GouLD, A.
HALL; National Academy of Sciences, Report of
the Watson Trustees on the Award of the Watson
Medal to Seth C. Chandler, 477 :

Newcomb, Simon, Associate of Académie des Sciences
4.

Newell’s Report on Agriculture by Irrigation, 258

Newell, H. F., Argon, 616

Newton John Death of, 528

New York Academv of Scwnces, 28, 84, 220, BASH-
FORD DEAN 167, 306; J. F. KEMP 193 279,
391, 669, 727; Annual’ Reception of, HENERY F.
OSBORN, 321; WILLIAM HALLOCK, 447; Gift- to
the University of the City of, 640

Nichols, E. 8., and Mary C. Spencer, Influence of
Temperature on Transparency of Solutions, 476

Nomenclature, Zodlogical, C. HART MERRIAN, 18;
Unity of, in Zoology and Botany, C. HART
MERRIAM, 161

Nordau, Max, Degeneration, JOHN S. BILLINGS, 465

North Dakota State University, 417

Notes and News, 26, 55, 80, 109, 137, 164, 190, 217,
249, 275, 303, 331, 361, 390, 416, 444, 470, 497,
528, 554, 581, 612, 636, 663, 692, 721

Notter, 1. Lane Hyglene, 216

NovEes, W. A, 'A Short History of Chemistry, F. P
Venable 469

0., Remarking the Mexican Boundary, 349

O., H. F., Joints in the Vertebrate Skeleton, 581;
Lloyd Morgan upon Instinct, 712

0., W. R., Laboratory Guide, General Chemistry,
George Willard Benton, 611

Oceanic Circulation, Buchan’s Challenger Report 505 '

ODGEN, HERBERT G., Gravity Measurements, 571

Oliver, James Edward, GEORGE BRUCE HALSTED, 544

Onomatology, American, 72

Organic Coloring Matters, A Systematic Survey of,
G. Schultz and P. Julius, IRA REMSEN, 186

Original Research and Creative Authorship the Es-
sence of University Teaching, GEORGE BRUCE
HALSTED, 203

Orndorff, W. R., A Laboratory Manual Arranged to
Accompany Remsen’s Organic Chemistry, FELIX
LENGFELD, 469

Ornithology of Illinois, Descriptive Catalogue, Rob-
ert Ridgway, C. H. M., 661

Orthoptera, The Need of a Change of Base in the
Study of North American, SAMUEL H. Scup-
DER, 19

OSBORN, HENRY FAIRFIELD, American Students at
the Naples ZoGlogical Station, 238; Annual Re-
ception of the New York Academy, 391

Osborn, Henry Fairfield, From the Greeks to Darwin,
A. 8. PACKARD, 21; Environment and Varia-
tion, 35, and Charles Earle, Fossil Mammals of
Puerco Beds, W. B. Scorrt, 660

Owen, Richard, The Life of, Rev. Richard Owen, A.
S. PACKARD, 209

Oxford, University of, 27, 640, 697

Oysters as a Means of Transmitting Typhoid Fever, 49

PACKARD, A. 8., From the Greeks to Darwin, Henry
Fairfield Osborn, 21; The Life of Richard Owen,

SCIENCE.

CONTENTS AND
INDEX.

. Rev. Richard Owen, 209; The Life and Corre-
spondence of William Buckland, Mrs. Gor-
don, 329; Invertebrate Morphology, J. Playfair
McMurrick, 493, 632

Packard, A. S., Obser\atlons on Siphonaptera, 191

Paleobotany, 137

Paleontology, 445, The Geological and Natural His-
tory Survey of Minnesota, Vol. IIL., WILLIAM
B. CLARK, 659

PALMER, T. S., The Generic Name of the Three-toed
Echidna, 518

Parker, George W., Elements of Astronomy, C. A. Y.,
415

Parkman, Francis, Memorial to, 304

Paronymy, The Progress of, BURT G. WILDER, 515

Passaic, The Extinct Lake, 487

Payer, Julius von, Expedition for Polar Research, 640

Pear Blight, M. B. WAITE, 721

Pearson, D. K., Gift to Mt. Holyoke College, 667

Peary Relief Expedition, 614

Peck, Dr., Death of, 500

PECKHAM, ADELAIDE WARD, and J. S. BILLINGS,
The Influence of Certain Agents in Destroying
the Vitality of the Typhoid and of the Colon
Bacillus, 169

Peckham,, Mr. and Mrs., Spiders, 191

Penck’s Morphologie der Erdoberfliche, 508

Peruvian Civilization, The Sources of, 650

Pestalozzi, Letters of, 697

Pfaff, Franz, Rhus toxicodendron and Rhus venenata,
119

Philadelphia Academy of Natural Sciences, 251, 447

Philips, Jr. Henry, death of, 697

Philosophical Society of Washington, 251, 307

Physical Education, Association, 530

Physical Review, 28, 55, 139, 364; T. C. M., 475, 670

Physics, 26, 55; WILLIAM HALLOCK, 247

Physiography, Current Notes on, W. M. DAvis (1.),
174; (I1.), 257; (III.), 292; (IV.), 318;(V.), 487,
(VL.), 505; (VIL.), 568; (VIIL), 605; (IX), 651
(X), 678

Physiological Physics, WILLIAM HALLOCK, 301

Physiological Society, Proceedings of the American,
WARREN P. LOMBARD, 113

Physiologie, Dictionaire de, 110

Physiology, An American Textbook of, 110; Interna-
tional Congress of, 697

Pickering, E. C., T Andromedaa 474; Eclipse of
Jupiter’s Fourth Satellite, 475

Pithecanthropus erectus, 193; HARRISON ALLEN, 239,
299

Plains, Winslow’s Explanation of the Missouri, 178

Planet Earth, Richard A. Gregory, T. C. M., 243

Plants, Length of Vessels in, ERwWIN F. SMmITH, 77

PLATT, CHARLES, Le Grisou, H. Le Chatelier, 795
Agricultural Analysis, Harvey W. Wiley, 359

Poincaré, H., Les oscillations ¢lectriques, M. I.
PupiN, 102; II., 131

Popular Lectures and Addresses, Vol. IL, Geology
and General Physics, Lord Kelvin, T. C. MEN-
DENHALL, 50

Popular Science Monthly, 336, 529, 530

Porter, W. T., Physiology of Respiration, 119

Posepny, Franz, Death of, 530

Positions in Toronto, Application for, 694

‘Post, Albert Hermann, Grundriss der Ethnologischen

Jurisprudenz, D. G. BRINTON, 25
POoWELL, J. W,, The Humanities, 15; The Five Books
of History, 157



NEW SERIES
VoruvME I.

Powell, J. W., National Geographic Monographs, W.
M. DaAvis, 439; History of Culture, 640; Geo-
logic Atlas of the United States, ANDREW C.
LAWSON, 717

Pre-historic Tribes of the Eastern United States, 256

Preservation of Animals and Plants, 640

Price, James, Death of, 585

Price, L. L., The Colleges of Oxford and Agricultural
Depression, 697

Prosser, Charles 8., Permo- Carboniferous and Per-
mian Rocks of Kansas, 275

Protolenus Fauna, 452

Psyche, 196, 448

Psychologlcal Association, The Princeton Meeting of
the American, J. McCKEEN CATTELL, 42; Re-
view, 55, 82, 335, 643; Index, 473

Psychology, At Chicago, 81; E. B. TITCHENER, 426

Publications of the University of Wisconsin, 279

Publishers’ Circular, 109

PupiN, M. 1., Les oscillations électriques, H. Poin-

caré 102 II. 131

Pupin, M. I Automatic Vacuum Pump, 221

Purdue Umversﬂiy, 585

Pygmies, A de Quatrefages, D. G. BRINTON, 443

Quatrefages, A. de, The Pygimes, D. G. BRINTON, 443
Quick, R. W., C. D. Child, B. S. Lamphear, Ther-
mal Conductivity of Copper, 670

R., J. D., Bevier Sheet, Arthur Winslow, 248; Iron
Mountain Sheet, Arthur Winslow, 330

R., J. K., American Metrological Society, 484

R. W. W., Annual Meeting of the Chemical Society
(London), 606

Raffalovich, M. A., Uranism, 672

Rafinesque, The Life and Writings of Constantine
Samuel, Richard Ellsworth Call, G. BROWN
GOODE, 384

Rainfall, Charts of the United States, Harrington’s,
319 Central American, 569

Rainy Lake Gold Region, H. V. Winchell and U. 8.
Grant, 331

Ramsay, Memoir of Sir Andrew Crombie, Sir Archi-
bald Geikie, JosEpH LECONTE, 490

RAMsAY, Pror, Helion, 582

RANDALL, WYATT W., The World of Matter, Harlan,
H. Ballard, 553

Rawlinson, Sir Henry, 304

RAYLEIGH, LORD, Argon, 701

Rayleigh, Lord, Waves and Vibrations, 304; Faraday
Medal, 418

Readers, To Our, S. NEWCOMB, 1

Redfield Memorial, 470 -

REEs, J. K., Variation of Latitude, 561

Rees, J. K., "Penumbre of Sun Spots, 221; Astron-
omy durmg 1894, 447; Geodetic Theodlte, 7

Reforestation, The Speclous Term, 321

Regression and Organic Stability, 498

Reid, Harry Fairfield, Variations of Glaciers, 60

Relgha.rd Jacob, The Wall-eyed Pike, Artificial
Fcr’mhzatwn, 361

Reithrodontomys, The Genus, J, A. Allen, C. H. M.,
720

Religious Symbolism, The Analogies of, 47 -

REMSEN, IRA, Systematic Survey of the Organic
Coloring Matters, Drs. G. Schultz and P. Julius,
186; Argon, 309

Remsen, Ira, Colorides of .Orthosulphobenzoic acid,
642

SCIENCE.

xiii.

RENOUF, E., Anleitung zur Microchemischen Analyse,
H. Behrens, 636

Research, Degrees for, 614

Ridgway, Robert, The Ornithology of Illinois; De-
scriptive Catalogue, C. H. M., 661

Ries, Heinrich, Harrison Granite, 279

RILEY, C. V., Alternating Generations, Herman Ad-
ler, 457

Ritual Calendar of Central America, 649

Rivers, Graded, 176; Some Meandering of Wisconsin,
HENRY B. KUMMEL, 714

ROBERTSON, CHARLES, Harshberger on the Origin
of Our Vernal Flora, 371

Robertson, Charles, Flowers and Insects, 503

Rochester Academy of Science, 83

Rockhill, W. W., Delegate to the International Geo-

. gra.phlca.l Congress, 667

Roscoe, Sir Henry E., John Dalton and the Rise of
Modern Chemlstry EDpWARD H. KEISER. 686

RorcH, A. L., Meteorology, 302

Rothpletz, A., Die Ost Alpen, ANDREW C. LAWSON,
522

Rowland, H. A., New Forms of Ga.lva.nometels, 1205
Solar Spectrum ‘Wave Length, 474, 616

Royal Society, 362, 557, 585, 612, 614 Meteorolog-
ical Society, 529 Botanical Soclety, 586 694; In-
stitution, 692; Astronomical Society, 639 Geo-
graphlca.l Soclety, 665, 694; Institute of London,

Royce, Josmh Psychology of Imitation, 44, 643

Rudorf, Fr., An TIntroduction to Chemical Analysis
for Beginncrs, EpwWARD HART, 137

Runic Inscriptions in Eastern America, 488

Russell, H. L., Outlines of Dairy Bacteriology, H. W.
C., 189

RUSSELL, ISRAEL C., The Newark System, 266

Ruschenberger, William S. W., Death of, 417

Russian Science Notes, GEORGE BRUCE HALSTED,
P

Russian Thistle, 377

RYDER, JOHN A., A Dynamical Hypothesis of In-
hemtance, 597 II. 617;

Ryder, John A., Death of, 417 Unpublished MSS of,
500; Mcctlng in Mcmory of 613

S. E. F., Biltmore, 557

S. H. 8., Butterflies and Moths, W. Furneaux, 443

Sachsse, Rob, death of 615

St. Andrew’s University, 446

ST. CLAIR, GEO., Darwinism and Race Progress, John
Berry Haycra.ft 467

St. John’s River, New Brunswick, History of, 294

St. Louis Academy of Science, A. W. DouGLAS, 503

St. Paul Academy of Science, 473

SALISBURY, ROLLIN D., The Water Supply; Geolog-
ical Survey of New Jersey, Cornelius Clarkson,
Vermeule, 684

Salisbury; Rollin D., Surface Formations of Southern
New Jersey, 67

Sanford, E. C., Psychological Stud1es, 42

Saturn, Spectroscoplc Observations of, JAMEs E.
KEELER, 519

Savory, Sir William, Death of, 364

Schaftner, John H., The Nature and Distribution of
Attraction Spheres and Centrosomes in Vege-
table Cells, ALBERT SCHNEIDER, 189

Schermerhorn, W. C., Gift to Columbia College,

. .bb4

Schmidt; E. E., Member of Prussian Academy, 446



X1v.

Schmidt’s, Dr. Emil, Recent Works, 406

Schmitz, F. N., Death of, 279

SCHNEIDER, ALBERT, Attraction Spheres and Cen-
trosomes in Vegetable Cells. John H. Schaff-
ner, 189. An Introduction to Structural Botany,
H. D. Scott, 443

Schneider, Albert, Rhizobea, 306

Schorlemmer Carl The Rise and Development of Or-
ganic Chemlstry, EDGAR F. SMmITH, 163

Schultz, G., Systematic Survey of Organlc Coloring
Matter, IrA REMSEN, 186

‘Seience,’ 352

Science, America’s Relation to the Advance of, G.
BROWN GOODE, 4; (popular), Articles on, 81,
303; The Nature of, and its Relation to Philo-
sophy, E. W. SCRIPTURE, 350; In Canada, J. T.
C., 379, 628, 653; The Educational and Indus-

© trial Value of, HENRY 8. CARHART, 393;

Scientifie, Investigation, The Character and Aims of,
DANIEL G. BRINTON, 3; Literature, 20, 50, 78,
102, 131, 162, 186, 209, 241, 269, 299, 326, 356,
382, 408, 437, 457, 490, 522, 548, 577, 610, 634,
658, 684, 717; Societies, of Washington, 26; Sec-
retaries of, 499; J. S. DILLER, 586; Joint Com-
mission, 333; Journals, 28, 82, 112, 139, 168, 195,
224, 251, 280, 308, 335, 364, 392, 420, 448, 474,
503, 532, 615, 642, 670, 700; Method and Modern
Intellectual Life, CONWAY MACMILLAN, 537.

Sclater, P. H., and Oldfield Thomas, The Book of
Antelopes, C. H. M., 389

Scott, D. H., An Introduction to Structural Botany,
ALBERT SCHNEIDER, 443

Scort, W. B., Fossil Mammals of the Puerco Beds,
Henry Fairfield Osborn and Charles Earle, 660

Scribner, F. Lamson, Grasses of Tennesse, N. L. B.

Scriptoribus et Lectoribus, Salutem, D. C. GILMAN, 2

ScrIPTURE, E. W., The Nature of Science and its
Relation to Philosophy, 350

Scripture, E. W., Lecture on Psychology, 722

SCUDDER, S. H., The Need of a Change of Base in the
Study of North American Orthoptera, 19

Seebohn, Henry, Eggs of British Birds, 529

Seeley, H. G., Skeleton of Pareiasaurus Baini, 331

Seeley, H. J., Reputed Mammals from Karroo For-
mation, 445

Seelye, J. M Death of, 583

Selsmologlcal Apparatus, lerary and Collection,
Loss of Professor Milne’s, T. C. M. 431; Society
in Rome, 697

SERGI, G-, The Classification of Skulls, 658

SETCHELL, ‘W. A., The Baltimore Meeting of the
American Somety of Naturalists, 34

Shaler N. 8., Lower Silurian Limestones, 58

Shaw, Albert, Municipal Government in Great Brit-
ain, J. 8. B., 578

Sheldon, Samuel, H. W. Litch and A. N. Shaw, Elec-
trolytic Condensers, 670

Shepard, Willam A., death of, 668

Shields, T. E., Apparatus for Plethysmographic Study
of Odors, 120

Simpson, Charles T., Naiad Classification, 419; Geo-
graphical Distribution of Naiades, 587

Skeleton, Variations in the Human, 253

Skulls, Classification of, HARRISON ALLEN, 381, G.
SERGI, 658

Slingo, W., and A. Brooker, Electrical Engineering,
for Electric Light Artisans and Students, F. B.
CROCKER, 299.

SCIENCE.

CONTENTS AND
INDEX.

SMiTH, EDGAR F., Organic Chemistry, Carl Schor-
lemmer, 163; The Qualitative Chemical Analysis

. of Inorganic Substances, 415

SmiTH, ERWIN F., Length of Vessels in Plants, 77;
Lagoa Santa, 510

Smith Erwin F., Nomenclature Question, 587; Biol-
ogy of Bacillus-tracheiphilus, 699; Associate edi-
tor, 724

Smith, John B., A Flat-headed Borer, 276

Smlth Theo., Entero-hepatlbls of Turkeys, 531

Smyth C. H Crystalline Limestone, 63

Smyth, E. A., Jr., Hawks and Owls, 276

Soil treatment of Orchards, 577

Syvow, F. H, Kansas, State Geological Survey, 376

Social Sense, J. MARK BALDWIN, 236

Société, Internationale des Electrlclans, 26

Societies and Academies, 28, 56, 83, 110, 166, 193,
220, 250, 279, 304, 334, 391, 418, 447, 473, 501,
531, 558, 586, 668, 698, 725

Society of Naturalists, The Baltimore Meeting of the
American, W. A. SETCHELL, 34

Sociology, Am. Jour. of, 722

Solar System, On the Magnitude of the, WiLLIAM
HARKNESS, 29

South American Tribes and Languages, 457

Space Analysis, 302

Spalding, Volney M., Introduction to Botany, W. P.
‘WILSON, 496

Spectroscopic, Observations of Saturn, JAMES E.
KEELER, 519

Spelxological Society, 544

Spencer, Cornelia Phillips, Degree, 724

Spencer, Herbert, Professional Institutions, 499

Spencer, J. W., Geographical Evolution of Cuba, 59

Stanford University, 585, 667

STARR FREDERICK, A. Primer of Mayan Heiro-
glyphics, Daniel G. Brinton, 326

Starr, Frederick, Notes on Mexican Archaology, 219

Stars, The Story of, G. F. Chambers, DAvVID P. TopD
552

Steinmetz, 8. R., Ethnologische Studien zur ersten
Entwwklung der Strafe, D. G. B., 25

Steam Power and Mill Work, Geo W. Suteliffe,
R. H. T., 581

STERNBERG, ‘GEORGE M., Explanation of Acquired
Immunity from Infectious Diseases, 346

Sternberg, George M., Explanation of Natural Im-
munity, 121; President of Association of Mili-
tary Surgeons, 530

Stettenheimer, Dr. Ludwig, Eine Discussion der
Kréfte der chemischen Dynamik, H. C. JONES,
271

Stevenson, J. J., Pennsylvania Anthracite, 391

Stiles, C. W., Cestodes, 68, 334, 419

Stone Age, Divisions of the, 254

Stone Age, Subdivisions of, 404

Stone, Witmer, The Birds of Eastern Pennsylvania.
and New Jersey, C. HART MERRIAM, 187

Strafe, Ethnologische Studien zur erster Entwicklung.
der, 8. R. Steinmetz, D. G. B., 25

Strasburger, Eduard, Botany in Germany, 642

Strong, O. S. The Use of Formalin in Golgi’s:
Method, i66 Cranial Nerves of Amphibia,
335

Stumpf, Carl, Member of Prussian Academy, 446

Subject Index, A General, to Periodical Scientific:
Literature, EDWARD S. HOLDEN, 520

Surface Currents of the Great Lakes, 505

Survey of Michigan, 219



NEW SERIES.
VoLUME I,

Sutcliffe, Geo. W., Steam Power and Mill Work,
R. H.T., 581

Sutherland, Charles. Death of, 585

S\mnbume, Ralph, Death of, 697

Syracuse University, Appombments in, 696; Gift to, -

Systemtlsche Phylogenie der Protisten und Pﬁan-
zen, Ernst Haeckel, GARY N. CALKINS, 272

T., F. W., The Mammals of Florida, 219

T R. H., Socleby for the Promotion of Engineering
Educablon, 580; Steam Power and Mill Work,
George W. Sutcliﬁe, 581

Tarns of the English Lake District, 652

Tartars, The Orotchi, 256

Tchébychev, GEORGE BRUCE HALSTED, 129

Teaching Botany, W. J. BEAL, 355

Technologisches, Worterbuch, 363

Telescope, for Berlin Industrial Exhibition, 333; for
American University, 557

Temperature Control, Laws of, of the Geographic
Distribution of Life, 53

Tesla, Nikola, Laboratory destroyed by fire, 390

Texas Academy of Science, 56, 448, 728; Volcanic
Dust in, H. W. TURNER, 453

The Evolution of Invention, 50

Thermal Conductivity of Rock at Different Tempera-
tures, LorD KELVIN, 596

Thiersch, Carl, Death of, 584

Thomas, Oldfield, and P. L. Sclater, The Book of

Antelopes, C. H. M., 389

Thompson, Sylvanus P., Elementary Lessons in
Electricity and Magnetism, T. C. M., 187

Thomson, E., Inter-communication among Wolves,

THURSTON, R. H., Model Engine Construction, J.
ALEXANDER, 109; The Steam Engine and Other
Heat Engines, J. A. Ewing, 136; Steam and the
Marine Steam Engine, John Yeo, 328; The Ani-
mal as a Machine and Prime Mover, 365 ; The
Mechanical Engineer’s Pocket Book, 634

Thurston, R. H., Debt to Inventors, 641

TITCHENER, E. B., Psychology, 426

Toads on the Seashore, FREDERICK W. TRUE, 166

Topp, DAVID P., The Story of the Stars, G. F. Cham-
bers, 552

Topp, HENRY ALFRED, A Card Catalogue of Scien-
tific Literature, 297

Todd, J. E., South Dakota Geological Survey, 219

Tomsa, Dr., Death of, 556

Topographer, MANSFIELD MERRIMAN, 464; The Ed-
ucation of, W. M. DAvIs, 546

Topographic Methods, Gannett’s Manual of, 179

Topographical Atlas, 138

Torrey Botanical Club, 28

Tree and the Cone, 650

TRELEASE, WM., Missouri Botanical Garden, 716

Trouvelot, Léopold, Death of, 585

TRUE, FREDERICK W The Proper Scientific Name
’ior Brewer’s Mole, 101; Toads on the Seashore,

66

Tsetsatt, 218

Tubercular Consumption, Prize for Best Essa.y, 278

Tuke, D. Hack, Death of, 304

TURNER, H. W., Volcanic Dust in Texas, 4563

TurHILL, WM. B., New York Branch American Folk-
Lore Society, 473

/

Uline, Edwin B., Amaranthaces, 504
Units of Light and Radiation, A Macfarlane, 248

SCIENCE.

XV

University Extension, 724

Upham; Warren, Discrimination of Glacial Accumu--
lation and Invasion, 60; Climatic Conditions, 61;:

Uplift of the Existing Appalachians, 180

Van Gieson, Ira, Formalin, 167

Vannic Language, 128

Variation, Materials for the Study of, William Bate-
son, H. W, CoNN, 23; An Inherent Error in the
Views of Galton and Weismann on, W. K.
Brooks, 121; in Crabs, 498; of Latitude, J.
K. REEs, 561; Mechanical Interpretation of, 638

Vasiliev, A., Nicol4i Ivdnovich Lobachévsky, ALEX—-

__ANDER ZIWET, 356 .

'Vegetation of the Ancient World, 138

Venable, F. P., History of Chemistry, W. A. NOYEs,.
469

Vermeule, Cornelius Clarkson, Water Supply; Geo-
logical Survey, New Jersey, ROLLIN D. SALIS--
BURY, 684

Vertebrate paleontology, Field exploration, 693

Vertebrate Skeleton, H. F. O.,

Victoria Institute of London, 472 667

Vienna, Academy of Sciences, Bequest 278; Histor--
ical Exhibition, 303

Vigne, Description des Ravageurs de la, Henri Joli--
cceur, JOSEPH F. JAMES, 527

Vogel, H. C., Spectra of the Planets, 474

Vogt, Carl, death of, 555

Volcanic Dusf: In Texas, H. W. Turner, 453; In:
Utah and Co]orado, HENRY MONTGOMERY 656"
In Texas, E. T. DUMBLE, 657

W., R. S., Theoretical Mechanics, Alexander Ziwet, 20-
‘WAITE, M. B., The Biological Society of Washington,.
334 531, 698 Remedy for Pear Blight, 721

‘Waite, M B Flora of ‘Washington, 305

Waleoht Charles D., Appalachian Type of Folding,.
58; "Lower Cambman Rocks, 64; Bigsby Medal.
Awarded 304; U. 8. Geological Survey, 530

‘Waldo, Frank Wind Velocities, 700

‘Waltenwyl, Brunner von, Monographie der Pseudo-~
phylliden, 663

‘Walter, Miss Emma, Delaware Water Gap, 390

‘WARD, LESTER F., The Mesozoic Flora of Portugal
compared with that of United States, 337

‘Ward, Lester F., Vegetation of the Ancient World,
138; Marquis Saporta, 390; Red Hills and Sand.
Hills of South Carolina, 669; Gama Grass, 725

‘Warming, E., A Handbook of Systematic Botany,
N. L. B..'550

‘Washburn, L. F. , Laboratory Studies, 696

‘Water Supply, Geologleal Survey of New Jersey,
Cornelius Clarkson Vermeule, ROLLIN D. SALIS-
BURY, 684

‘Weather Service, New York State, 320

‘Weed Seeds in Winter Winds, 509

‘Weed, Walter H., and Louis V. Pirsson, Geology of’
the High Wood Mountains, Montana, 59; The:
Shonkin Sag, 559

Weidman, Samuel, Quartz-keratophyre, 67

Welerstrass Prof., Election of, 363

Weights and Measures, 304

‘Welding of Iron, 332

‘Weldon, Prof., Variation, 278

‘Wellington, Arthur M., Death of, 614

‘WHEELER, E. 8., Densihy and Diameter of Terrestrial
Planets, 424

‘Wheeler, Dr., Fertilization, 335




XVi.

‘White, David, The Pottsville Series 64

‘White, Gilbert, Natural History of Selbourne, 614

‘Whitfield, R. P., New Forms of Marine Algae, 67

‘Whiting, Harold, death of, 667

‘Whitman, C. O., Utilities of Biology, 641

‘WILDER, BURT G., The Progress of Paronymy, 515;
The Frog was not Brainless, but Decerebrized, 632

‘Wiley, Harvey W., Principles and Practice of Agri-
cultural Analysis, CHARLES PLATT, 359

‘Willey, Arthur, Amphioxus, 645

Williams, Charles Theodore, Aero-therapeutics, 247;

Williams College, bequest to, 584;

‘Williams, George Huntington, Memorial to, 219, 723

Williams, H. S., Devonian Fossils, 64

Williams, H. W., Death of, 724

‘Williston, S. W., North American Diptera, 362

‘Wilson, E. B., Environment and Variation, 38; Cen-
trosomes, 69; Polarity of the Egg in Toxopneus-
tes, 69; Fertilization, 335; Atlas of Fertilization
and Karyokinesis, 666

‘WiLsoN, W. P., Introduction to Botany, Volney M.
Spalding, 496

‘Winchel, H. V., and U. 8. Grant, Rainy Lake Gold
Region, 331

‘Wine and Beer, Consumption of,165

‘Winslow, Arthur, the Bevier Sheet, J. D. R. 248; the
Iron Mountain Sheet, J. D. R., 330

‘Winter Storms in the North Sea, 679

‘Wisconsin Academy of Sciences, Arts and Letters,
728

‘Women at Oxford, 473

‘Wood’s Holl, Biological Lectures Delivered at the
Marine Biological Laboratory, CHARLES S. DoL-
LEY, 244; Biological Laboratory, A. A. A. S.

SCIENCE.

CONTENTS AND
INDEX.

Tables at, 249 ; Biological Lectures for 1894,
418

‘WooDWARD, R. S., An Historical Survey of the Sci-
ence of Mechanics, 141; A Treatise on Hydro-
statics, Alfred George Greenhill, 269

‘Woodward, R. S., Condition of the Interior of the
Earth, 193; Smithsonian Geographical Tables,
292; Variation of Latitude, 638

‘Wortman, J. L., Devil’s Corkscrews, 306

‘Wright, Frederick G., Glacial Phenomena, 60

‘Wright, Mable Osgood, Birdcraft, A Field Book of
Two -Hundred, Song, Game and Water Birds, C.
H. M., 635

‘Wylie, Theophilus A., Death of, 723

Y., C. A., Elements of Astronomy, George w. Parker,
415

Yeo, John, Steam and the Marine Steam Engine, R.
H. THURSTON, 328

Yokoyoma, Metajiro, Mesozoic Plants from Kosuke,
Kii, Awa and Tosa, WM. M. FONTAINE, 525

Zaglossus, The Genus, ELLIOTT COUES, 610

ZIWET, ALEXANDER, Nicol4i Ivdnovich Lobachév-
sky, A. Vasiliev, 356

Ziwet, Alexander, An Elementary Treatise on Theor-
etical Mechanics, R. S. W. 20; Card Catalogue,
557

Zoological Nomenclature, C. HART MERRIAM, 18;
Picture Puzzle, 55; Congress, International, 217,
585; Station, American Students at the Naples,
H. F. OsBORN, 238; Garden in New York, 446,
530; Zodlogical Society, German,.500; London,
586

ERRATA :—p. 144, col. 2, line 34: for these, read three.
P. 212, col. 1, line 11: for plan, read phase.
p. 457, col. 2, line 23: for cinipide, read Cynipidee.

Maupertuis.
p. 334, col. 1, line 23: for Styles, read Stiles.

p. 153, col. 2, line 59: for Maupertius, read
p. 213, col. 1, line 13: for cooking, read working.



SCIENCE.

EDITORIAL COMMITTEE : S. NEwcoMB, Mathematics ; R. 8. WoobwWARD, Mechanics ; E. C. PICKERING, As-
tronomy ; T. C. MENDENHALL, Physics ; R. H. THURSTON, Engineering ; IRA REMSEN, Chemistry ;
JosEPH LE CONTE, Geology; W. M. DAvIS, Physiography; O. C. MARsH, Paleontology; W. K.
BROOKS, Invertebrate Zoglogy ; C. HART MERRIAM, Vertebrate Zodlogy ; N. L. BRITTON,

Botany ; HENRY F. OSBORN, General Biology ; H. P. BowprrcH, Physiology ;

J. 8. BiLLIiNGs, Hygiene ; J. MCKEEN CATTELL, Psychology ;

DANIEL G. BRINTON, J. W. POWELL, Anthropology.

FrIipAY, JANUARY 4, 1895.

CONTENTS : )
To Our Readers: S. NEWCOMB. ...ooveevueneans 1
Seriptoribus et Lectoribus, Salutem. D. C. GILMAN, 2
The Character and Aims of Scientific Investigation :

DANIEL G. BRINTON. +.vvvvvuunrnennreooannns 3
America’s Relation to the Advance of Science: G.

BROWN GOODE. .. .c.vviinniininiianenennenes 4
Legal Units of Electric Measure: 'T. C. MENDEN-

The Humanities: J. W. POWELL....uvvenrennn. 15

Zodlogical Nomenclature: C. HART MERRIAM....18

The Need of a Change of Base in the Study of North

American Orthoptera: SAMUEL H. SCUDDER...19

Scientific Literatures—......covveiiiennsnennens 20
Zuwet’s Mechanics: R. S. W. Osborn’s From
the Greeks to Darwin: = A. S. PACKARD.
Bateson’s Materials for the Study of Variation:
H. W. CoNN. Ethnological Jurisprudence: D.
G. B. Botanical: N. L. B.

NOTES i vttt i es 26
The Scientific Societies; Physics; Anthropology ;
Educational ; Forthcommg Books.

Societies and Academies. .......oouuen. eheneiaees 28
Scientific Journals . .« o.oveereeeinaeeenans grieses 28
New BoOKS . «.vveueeeratnereesoansossssaasonnss 28

!

MSS. intended for publication and books, etc., intended
for review should be sent to the responsible edxtor Prof. J.
McKeen Cattell, Garrison on Hudson, N. Y.

Subscnptxons (five dollars annually) and advertisements
%mulg b(]?,‘ sent to the Publisher of SCIENCE, 41 East 49th St.,

ew Yor.

T0 OUR READERS.

ArTER a brief period of suspension this
journal again appears, greeting its readers
with the compliments of the season. The
interest in its future which has been shown

in various quarters during the past few

months, convinces its editorial staff that
there is room for a journal devoted to the
promotion of intercourse among those inter-

ested in the study of nature. The separa-
tion of our investigators around many
widely separated centres, and the conse-
quent lack of communication between them,
increases the necessity of such'a journal, as
well as the difficulty of adapting it to the
wants of all classes of subscribers. The expe-
rience of centuries shows that great success
in advancing scientific knowledge cannot be
expected even from the most gifted men, so
long as they remain isolated. The attrition
of like minds is almost as necessary to intel-
lectual production as companionship is to
conversation. In -saying this I am not un-
mindful that such men as Copernicus, Kepler
and Leibnitz were little stimulated by the
companionship of other minds while, think-'
ing out their great works, But if the age for
discoveries of the kind which these men
made is not past, it is certain that work of the
kind they did can be repeated only once in
many generations. What other and less for-
tunate investigators have to do is to develop
ideas, investigate facts, and discover laws.
The commencement of this work of deyelop-
ment on a large scale, and with brilliant suc-
cess, was coeval with the formation of the
Royal Society of London and the Academy
of Sciences of France. When these bodies
came together their members began to talk
and to think. How imperfectly they thought,
and how little they knew the way to learn, is
gshown more fully by the history of their de-
bates and by'the questions discussed at their
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meetings than by anything contained in the
ponderous volumes of their transactions.
At the present day one of the aspects of
American science which most strikes us is
the comparative deficiency of the social
element. We have indeed numerous local
scientific societies, many of which are meet-
ing with marked success. But these bodies
cannot supply the want of national codp-
eration and communication. The field of
each is mnecessarily limited, and its activi-
ties confined to its own neighborhood. We
need a broader sympathy and easier com-
munication between widely separated men
in every part of the country. Our journal
aims to supply the want of such a medium,
and asks the aid of all concerned in mak-
ing its efforts successful. It will have little
space for technicalities which interest only
the specialist of each class, and will occupy
itself mostly with those broader aspects of
thought and culture which are of interest
not only to scientific investigators, but to
educated men of every profession. A spe-
cialist of one department may know little
more of the work of a specialist in another
department than does the general reader.
Hence, by appealing to the interests of the
latter, we do not neglect those of the scien-
tific profession. At the same time, it is
intended that the journal shall be much
more than a medium for the popularization
of science. Underlying the process of spe-
cialization which is so prominent a feature of
all the knowledge of our time there is now
to be seen a tendency toward unification, a
development of principles which connect a
constantly increasing number of special
branches. The meeting of all students of
nature in a single field thus becomes more
and more feasible, and in promoting inter-
course among all such students Scrence
hopes to find a field for its energies, in
which it may invite the support of all who
sympathize with its aim.  S. NEwcouB.
‘W ASHINGTON.

[N.S. Von. I. No. 1.

SCRIPTORIBUS ET LECTORIBUS, SALUTEM.

EvErYBODY interested in Science knows
what it ought to be, bright, varied, accurate,
fresh, comprehensive, adapted to many men
of many minds; a newspaper, in fact, planned
for those who wish to follow a readable
record of what is in progress throughout
the world, in many departments of know-
ledge. It is not the place for ‘memoirs,’
but for ‘pointers;’ not for that which is
so technical that none but a specialist can
read it; not for controversies, nor for the
advancement of personal interests, nor for
the riding of hobbies. It should not be
maintained for the dominant advantage of
any profession, institution or place. Wordi-
ness is inappropriate ; so, on the other hand,
are figures and symbols, unless they are
indispensable. Reviews, summaries, pre-
liminary announcements, descriptions, ex-
tracts, correspondence, reports of meetings,
biographies, should all find a place; but
they must be put in the right sort of phrases
and paragraphs. ‘There’s the rub.” Who
is to collect, prepare, revise and set forth
these accounts of what is going on in the
wide domains of investigation? Money
helps to secure such articles, but the work
must be done ‘ for love and not for money.’
Altruism is called for, the willingness, if
not the desire, on the part of scientific
workers, even in the very highest classes,
to contribute prompt, brief, readable, trust-
worthy reports of what is going on, with
fitting comments.

Scientific men have rarely the editorial
instincts or aptitudes, like those of the edi-
tors of Nature, the Popular Science Monthly,
the Jowrnal of Science. Caution, close at-
tention to details, precise expressions, are
indeed theirs, but readiness to collect and
impart news, and ability to make use of the
phraseology of common life, are often want-
ing. There are noteworthy exceptions
among men of the first rank. Dr. Asa
Gray, the botanist, could say what he had
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to say in a clear and interesting manner,
and Clerk Maxwell, the mathematical phys-
icist, could write paragraphs and verses
racy enough for Punch.. No better writers
of instructive and agreeable English can be
wished for than Darwin, Tyndall, Huxley
and Spencer. ScrENCE hopes to be so for-
tunate as to discover and awaken the de-
sired talent among the American students
of nature. Its experience is worth some-
thing. Its managers know the rocks and
.shoals that must be avoided. They will
welcome aid, suggestions, contributions,
news, from every quarter. They ask co-
operation. They believe that the art of
writing can be acquired. One of the fun-
damental canons of success is to write so
clearly that the rapid reader can perceive
what is meant.

Such will be the aims of the new manage-
ment of SCIENCE.

Finally,—

““If to do were as easy as to know what were good to
do, chapels had been churches and poor men’s cottages
princes’ palaces. It isa good divine that follows his
own instructions : I can easier teach\twenty what

were good to be done, than to be one of the twenty
to follow mine own teaching.”’

D. C. GiLMAN.

JouNs HopPKINS UNIVERSITY.

THE CHARACTER AND AIMS OF SCIENTIFIC
INVESTIGATION.*

THE influence of this Association is in the
highest and best sense of the word educa-
tional. Tts discussions are aimed to present
the correct methods of scientific investiga-
tion and to be guided by the true spirit of
scientific inquiry. Permit me to explain
this statement a little, for in it lies more
than anywhere else the right to existence

*From the introductory address of Dr. Daniel G.
Brinton, President of the American Association for
the Advancement of Science, at the annual meeting in
Brooklyn, August, 1894.

-of commentators.
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of our organization and the best effects it
can exert upon its own members or upon a
community where it convenes.

- The goal which we endeavor to attain is
scientific truth, the one test of which is that
it will bear untrammelled and unlimited
investigation. Such truth must be not only
verified, but always verifiable. It must
welcome every test; it must recoil from no
criticism, higher or lower, from no analysis
and no skepticism. It challenges them all.
It asks for no aid from faith; it appeals to
no authority ; it relies on the dictum of no
master.

The evidence, and the only evidence, to
which it appeals or which it admits, is that
which is in the power of every one to judge
—that which is furnished directly by the
senses. It deals with the actual world
about us, its objective realities and present
activities, and does not relegate the inquirer
to dusty precedents or the mouldy maxims
The only conditions
which it enjoins are that the imperfections
of the senses shall be corrected as far as
possible, and that their observations shall
be interpreted by the laws of logical induc-
tion.

Its aims are distinctly beneficent. Its
spirit is that of charity and human kind-
ness. From its peaceful victories it returns
laden with richer spoils than ever did war-
rior of old. Through its discoveries the
hungry are fed and the naked are clothed
by an improved agriculture and an in-
creased food supply ; the dark hours are de-
prived of their gloom through methods of
ampler illumination; man is brought into
friendly contact with man through means
of rapid transportation ; sickness is dimin-
ished and pain relieved by the conquests of
chemistry and biology; the winter wind is
shorn of its sharpness by the geologist’s
discovery of a mineral fuel; and so'on, in
a thousand ways, the comfort of our daily
lives and the pleasurable employment of
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our faculties are increased by the adminis-
trations of science.

Scientific truth has likewise this trait of
its own ; it is absolutely open to the world ;
it is as free as air, as visible as light.
There is no such thing about it as an inner
secret, a mysterious gnosis, shared by the
favored few, the select illuminati, concealed
from the vulgar horde, or masked to them
under ambiguous terms. Wherever you
find mystery, concealment, occultism, you
may be sure that the spirit of science does
not dwell and, what is more, that it would
be an unwelcome intruder. Such preten-
sions belong to pseudo-science, to science
falsely so called, shutting itself out of the
light because it is afraid of the light.

Again, that spirit of science which we
cultivate and represent is at once modest
in its own claims and liberal to the claims
of others. The first lesson which every
sound student learns is to follow his facts
and not to lead them. New facts teach
him new conclusions. His opinions of to-
day must be modified by the learning of the
morrow. He is at all times ready and
willing to abandon a position when further
investigation shows that it is probably in-
correctly taken. He is in this the reverse
of the opinionated man, the hobby rider
and the dogmatist. The despair of a scien-
tific assemblage is the member with a pet
theory, with a fixed idea, which he is bound
to obtrude and defend in the face of facts.
Yet even toward him we are called upon
to exercise our toleration and our charity;
for the history of learning has repeatedly
shown that from just such wayward enthu-
siasts solid knowledge has derived some of
its richest contributions. So supreme, after
all, is energy, that error itself, pursued
with fervid devotion, yields a more bountiful
harvest than truth languidly cultivated.

But, perhaps, the picture I have thus
drawn of the spirit of scientific inquiry
excites in the minds of some a certain

[N. 8. Vor. I. No. 1.

antipathy, or, at least, a sense of dissatisfac-
tion and incompleteness. To such this
description may sound narrow and material-
istic; the results of scientific study thus
rehearsed may appear vague, indefinite, in-
competent to satisfy the loftier yearnings
of the soul of man for something utterly
true, immutably real.

Vain, indeed, were the life work of our
Association ; bereft, indeed, were we of
just claim on your consideration; did we
appear before you with such a thankless
and futile confession of the ultimate aim of
our labor. But it is far, very far, otherwise.

All this prying into the objective, ex-
ternal aspect of things; this minute, pains-
taking study of phenomena ; this reiterated
revision and rejection of results, are with
the single aim of discovering those absolute
laws of motion and life and mind which
are ubiquitous and eternal; which bear
unimpeachable witness to the unity and the
simplicity of the plan of the universe, and
which reveal with sun-clear distinctness
that unchangeable order which presides
over all natural processes.

This is the mission of science—noble, in-
spiring, consolatory ; lifting the mind above
the gross contacts of life; presenting aims
which are at once practical, humanitarian
and spiritually elevating.

DanteL G.BRINTON.

UNIVERSITY OF PENNSYLVANIA.

AMERICA’S RELATION TO THE ADVANCE
- OF SCIENCE.*

“In art and science there is no such thing
as nationalism: these, like all things great
and good belong, to the entire world, and are
promoted only by free interchange of ideas
among contemporaries, with constant refer-
ence to the heritage of the past.” So wrote

*From What has been done in America for Science—
an Address delivered before the Philosophical Society
of Washington, November 24, 1894, by G. BROWN
GOODE, retiring President. '
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Goethe in his Spriiche in Prosa. In the
present address I have spoken, not of
“ American Science,” but of what has been
done in America for science. I have sum-
marized the work accomplished in the
study of the physical conditions and bio-
logical statistics of two great continents. I
have shown ' that- our countrymen have
made important contributions to exact
knowledge in every one of its departments
from astronomy to anthropology, and that,
contrary to general belief, these have been
chiefly in pure science rather than in the
application of science. Most of our Ameri-
can advances in economic science, with the
exception of thosé in the field of electricity,
have consisted in multifarious adaptation
and bold applieation of principles and meth-
ods first made known in Europe. Except
in ingenious mechanical inventions, Ameri-
cans have done little in connection with ap-
plied science that is strikingly new or great.
It is not, however, by determinate con-
tributions to the aggregate of human knowl-
edge that America has aided most largely
the advance of science. - It has been in a
manner vastly more subtle and far-reaching,
through the action of an intellectual leaven
which has imbued the thought of all man-
kind.-
* America has always afforded to scientific
workers a most sympathetic and apprecia-
tive audience—even at periods in her his-
tory when she has been producing the least
at home. When Auguste Comte was young
he intended, it is said, to seek a career on
this side of the sea, but was dissuaded by a
friend, who assured him that if Lagrange
himself were to come to the United States
he could only earn his livelihood by turning
land surveyor. This was absurdly false,
for in that very year Laplace’s Mécanigue
Céleste was being translated, for the first
and only time into English, by Nathaniel
Bowditch, whose service to science, which
was more important through his commen-
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taries than his translation, was fully ap-
preciated even during his own lifetime, and
who has ever since been esteemed one of the
most distinguished of our countrymen.

European science has always been more
warmly appreciated by our people than con-
temporary European literature, and '‘men
like Lyell, Huxley Wallace and Tyndall,
when they have come among us, have re-
ceived the most enthusiastic welcome, and
their books have been consumed in' much
larger editions than at home, and not with-
out becoming royalties to their authors.

Many others have come to us, not in pros-
perity but through necessity, and were none
the less heartily welcomed—Gallatin, Hass-
ler, Priestly, Cooper, Bernard, Duponceau,
Cupont de Nemours, Nicollet, Rau and
others.

Humboldt wrote in 1807 :

“During five years passed in the Spanish
colonies of America a few French emigrants
we found at Nueva Valencia, in Guatemala,
were the only ones we saw. Beyond the
Atlantic the United States of America af-
ford the only asylum to misfortune. A
government, strong because it is free, con-
fiding because it is just, has nothing to fear
from giving refuge to the proscribed.””*

" Priestly, who had been forced to with-
draw from the Rodal Society, called. Amer-
ica ‘ The Land of the future,” and Richard
Price, in the midst of the Revolution, one
of the most popular men in England, in de-
clining the invitation of Congress to remove
to this country wrote : ‘ The United States

is now the hope and likely soon to become

the refuge of mankind.”

There is even more to be said concerning
the influence of our people upon the thought
and practice of the Old World.

The liberal policy of our State and Na-
tional governments toward many branches
of scientific work is well understood abroad,
and has had, an influence, especially in en-

* Personal Narrative, Vol. ii., Chapter I. i
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couraging the publication of dignified and
well illustrated reports upon the results of
scientific exploration and research.

An illustration of the popular apprecia-
tion of knowledge in this country is to
be found in the growth of libraries, and
in the increasing volume of the stream of
books, new and old, which pass constantly
to the westward across the Atlantic.

Augustine Birrell, M. P., in an address at
Dumfermline, Scotland, has presented some
most astounding statistics in regard to books
and libraries. He said that in the public
libraries of Europe there are twenty-one
million printed volumes; in those of Aus-
tralia, one million more, while those of
America contain fifty millions—more than
twice as many as in all the rest of the
world. ¥

The mere possession of books does not in
itself count for much, but the eagerness to
acquire the means of research, not books
only, but all other instruments and appli-
ances for intellectual progress, is very sig-
nificant. It should be remarked also that
this tendency, so far as the public at large
is concerned, has not become very evident
until within the last third of the present
century. '

There is a relationship still more funda-
mental between America and the advance of
science, to which only a passing allusion is
proper here.

I refer to the reflex action of democratic
institutions upon those of the Old World—
to the influence of human freedom, practi-
cally demonstrated upon American soil,
upon the freedom of the people in our
parent lands.

It was one thing for men like Priestley to
fly hither for personal liberty. It was quite

* Pall Mall Gazette, September, 1891. The esti-
mate is perhaps somewhat extreme, though the offi-
cial return of public libraries in the United States
(excluding the other American republics and the col-
onies) show nearly 32,000,000 books in public libraries
of over one thousand volumes.

[N. 8. Vor I No. 1.

another for Coleridge and Southey to plan
for the founding of a pantisocracy on the
banks of the Susquehanna, and then to re-
main at home with Wordsworth and pro-
mote human freedom by their writings, or
for Price to denounce the oppression of the
American colonies as an outrage against
liberty, and thus to secure from the people
of London, who presented him with the
freedom of their city, an assurance of sym-
pathy among their English kinsmen, which
encouraged the colonists to declare their in-
dependence. If, at the time of the Great
Exodus, the men who organized the Royal
Society of London had carried out their
purpose of removing in a body to Connecti-
cut, there to found an academy of sciences,
the higher learning would have been re-
tarded, not advanced.

It is almost impossible for us to under-
stand the manner in which even now free-
dom of thought and action is burdened
in the Old World by the weight of feudal
traditions and by the existence of class dis-
tinctions and privileges. Americans surely
do not understand, but that quick-witted
race of Orientals, the Japanese, have done
so from the very time when they ap-
plied themselves seriously to the task of
making their own what is best in the
civilization of the circum-Atlantic peoples.
To England they went for ideas about
a navy and for lighthouses, to Germany
for a system of government, for military
instruction and for medicine, and to France
for a code of laws. In matters of edu-
cation, however, they have chosen from
the very start to be guided by Ameri-
cans ;* their keen perception teaching them
that, whatever may be its defects in de-
tail, the American educational plan is that
which in some form or other is certain

*Their postal system, their telegraphic code and
their meteorological service are also purely American
in origin, as well as such foreign agricultural methods
as they may have adopted.
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to be adopted by every free people, and to
work mighty changes in traditional, social
and governmental systems. . Not less sig-
nificant, perhaps, in the same connection is
the present attitude of Pope Leo XIII.
and his counsellors in regard to educa-
tional movements in the United States.

The condition of affairs in Germany up
to quite a recent day, as shown in Virchow’s
address to the Congress of German Natural-
ists in 1872, seems almost incredible.

Describing the organization of that so-
ciety, fifty years before, he said :

¢ Not perhaps at the dead of night, but still beneath
the veil of secrecy, a handful of savants assembled for
the first time at Leipsic, at the invitation of Oken.
In fact, in 1822, no considerable body of men could
come together in Germany in answer to a public in-
vitation, ‘without the permission of the civil authority.
They could not discuss among themselves scientific
questions, no matter how unconnected with the
political and national questions of the day. Add to
this the other fact that, if I am not mistaken, it was
only in 1861, at the Congress of Naturalists at Spires,
that the names of the Austrian members could be
made public, and then we can appreciate the tre-
mendous change that has been brought about in
the Vaterland.”’

“ In England personal liberty, though not
consciously retarded by law, is severely
trammeled by the nature of existing social
organizations. Distinction in science and
letters is, even to-day, practically, subor-
dinated to social distinction. As an illus-
tration one need only notice the position of
the President of the Royal Society upon any
list in which the names of influential Britons
are arrayed in order of social precedence.
Itis next to impossible for a man of moderate
means, however learned, to become presi-
dent of one of the great English scientific
societies, and the honor most highly
esteemed by the masses in England, as
well as throughout Europe, that of a deco-
ration, is rarely given, except to men who are
prosperous in some material way. v
“I know in London,”’ writes Leland, ‘‘a very great

man of science, nemini secundus, who has never been
knighted, although the tradesman who makes for him

. species, and the migrations of nations.
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his implements and instruments has received the title
and the accolade.” * ’

The changes which the last four centuries
have wrought are by no means to be all
attributed to the influence of the inhabitants
of the New World, but in a large degree, no
doubt, to the social and political modifica~
tions which the discovery of America rend-
ered possible in the Old World.

It is, after all, very difficult to realize the
exact relation of this discovery to the intel-
lectual history of mankind, and it may be
impossible, unless we were endowed with
the gift of omniscience.

A few months ago, standing within the
great red fortress of the Alhambra, looking
down on the plain of Granada, still green
with the orchards and vineyards planted
by the former Moorish rulers of Spain, I
understood, as I had never done before,
that the final expulsion of the Orientals
from Europe was almost simultaneous with
the discovery of America. Six months be-
fore he sailed westward, Columbus stood
with Ferdinand and Isabella upon that very
tower, and saw the last cavalcade of exiled
Moors disappear over the mountains toward
Africa. For many centuries the military
strength of our European ancestors had
been chiefly devoted to repelling the inva-
sions of these restless men of the East.
Feudal government held universal domain,
and all the learning of Europe was hoarded
up within monastic walls.

““The discovery of the New World not only offered
new productions to the curiosity of man. It also ex-
tended the then existing work of knowledge respect-
ing physical geography, the varieties of the human
It is impos-
sible to read the narratives of the early Spanish

travelers, especially that of Acosta, without perceiv-
ing the influence which the aspect of a great continent,

.the study of extraordinary appearance of nature, and

intercourse with men of different races must have
exercised on the progress of knowledge in Europe.
The germ of a great number of physical truths is
found in the works of the sixteenth century ; and

* Memoirs, 1893, p. 127.
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that germ would have fructified had it not been
crushed by ignorance and superstition.’’

So wrote Humboldt at the end of the last
century. He must have felt, although he did
not say so then, that ignorance and super-
stition were also to be dissipated in the new
and expanded intellectual atmosphere. The
passage already quoted from his writings
shows this clearly.

The establishment of ‘the supremacy of
‘Western civilization, and the finding of a
New World were, after all, less important
than the discovery which the men of both
hemispheres made on this side of the sea—
that they might become free and their own
masters. It was the opening of a new
period in human history. Men were awak-
ing from the slumber of ages. Turope
began to emerge from abject intellectual
slavery. In political life the traditions of
the age of despots were broken, and the
development of free institutions begun. In
religion a reformation was inaugurated,
wider in scope than the movement led by
Luther, which is commonly associated with
that name. In art, soulless and awkward
formalities were replaced by enthusiastic
culture of the ideals of classical days, which
in time grew broader, more spontaneous
and more inspired. In the field of letters,
scholastic traditions were cast aside, and
each nation in Europe developed a new
language and a new literature. In science,
similar scholastic and traditional usages
were discarded. The students who com-
piled uncritically and generalized upon the
worthless results of their own antiquarian
researches, gave place to the restless, skep-
tical, critical inquirers of modern times.

‘We have just ended our celebration of
the discovery of America, the end of the
Dark Ages, the birth of individual freedom
and of proper government. We celebrated
at the same time the beginning of a new
epoch. The Medieval Renascence was lim-
ited to Europe; ours will embrace all the
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nations of the earth. It may be that this
gshould be considered the outgrowth and
fulfillment of that which marked the end
of the Middle Ages, but whether we are at
the beginning of a new movement, or at the
culmination of an old one, the last forty
years have undoubtedly witnessed greater
changes in the spirit of men’s thoughts
than the four centuries which had gone
before.

The earlier Renascence gave to man the
right and liberty to think and act as he, in
his own judgment, saw fit. The Renas-
cence of to-day is leading men to think; not
only with personal freedom, but accurately
and rightly. Far be it from me to say that
I believe that mankind in general are very
much nearer to accurate and just stand-
ards of judgment than they were four hun-
dred years ago, but the spirit of to-day
favors untrammeled and searching investi-
gation of every question in which man is
concerned, a critical comparison of the re-
sults of such investigation, and a frank in-
tolerance of all illogical or unsound theory
and application.

This is the spirit of science—the spirit of
unprejudiced search for truth—and this,
emphatically, is the spirit of thinking men
of to-day in America, in every department
of activity.

‘Who can say what is to be the part of
America in the future intellectual life of the
world? Itcannot be less important than in
the past, and in all likelihood the influence
of America will be more comprehensive and
deep-seated as the years go by. Isit not
possible that it may hereafter become the
chief of the conservative forces in civiliza-
tion rather than, as in the past, be exerted
mainly in the direction of change and re-
form ?

Brain of the New World, what a task is thine,

To formulate the Modern—out of the peerless gran-
deur of the Modern,

Out of thyself. * * *
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Thou mental moral orb, thou new, indeed new, spir-
itual world,
The Present holds thee not—for such vast growth as
thine, :
For such unparalleled flight as thine, such brood as
~ thine, !
The Future only holds thee and can hold thee.*
. G. BRowN GGOODE.
U. 8. NATIONAL MUSEUM.

LEGAL UNITS OF ELECTRIC MEASURE.

. Ir will, doubtless, be interesting to all
physicists, as well as to many in other de-
partments of science, to know of the legali-
zation by Act of Congress, within the last
six months, of units of electrical measure.
It is not necessary in these columns to go
into an exposition of the necessity for such
action on the part of the Government, nor
to refer to the enormous amount of capital
invested in the manufacture of instruments,
devices and machinery, the sole object of
which is the conversion of some form of
energy into electricity and the reconversion
of electricity into some form of energy.
The measurement of the enormous quanti-
ties of electricity that have within the last
decade been produced and thus converted
has, up to a recent date, in all cases de-
pended upon the conventional acceptance
of . units of measure which have for many
years been in use among scientific men, and
which originated in the necessity for such
units of measure in scientific investigations.
It is always worth while to note, however,
that the great simplicity and perfection of
electrical measurement is due to the fact
that the science of electricity preceded. the
art of its utilization. In this respect elec-
trical engineering has a very decided ad-
vantage over all other branches of engineer-
ing, for in all others the art preceded the
science, and the science, therefore, was
obliged to build itself upon the crude and
mostly unphilosophical principles that de-
veloped in the art.

*Whitman, Leaves of Grass.
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The fundamental units of electrical meas-
ure, namely, the ohm, the ampere and the
volt, have been in use among scientific men,
to the exclusion of all others, for more than
a decade, related as they are to the funda-
mental units—length, mass and time, which
are admirably adapted for use as the basis
of all electrical metrology. It has, how-

- ever, long been recognized that much incon-

venience was caused in electrical discussion
by the lack of a few additional units, the
use of which would greatly facilitate mathe-
matical calculations and numerical state-
ments.. The literature of the subject has

‘abounded, during the past ten years, with

suggestions as to these additional and de-
girable units of measure, and various writers
have, from time to time, adopted such as
seemed to be necessary for their own use,
even giving them such values and such
names as were best in their judgment. It
was evident, therefore, that to prevent con-
fusion in electrical nomenclature it was de-
girable to have an international agreement
as to these units, their value, their num-
ber and their names; the demands for
this have grown very extensive in the last
few years, the result having now been
reached in the passage,.by Congress, of a
law which seems to define and settle these.
questions as far as the United States Gov-
ernment is concerned.

All readers of this journal are, doubtless,
familiar with the fact that as early as 1881 an
electrical convention, or congress, was held
in Paris for the purpose of trying to agree
upon definitions of the fundamental units of
electrical measure and their material repre-
sentations, in cases where material repre-
sentations were possible. After much dis-
cussion, and not without very considerable
opposition, there was proposed at that time
a material representation of the ohm which
was known to be somewhat in error. The
real ohm must always be that defined by
the Committee of the British Association
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for the Advancement of Science, and any
material representation which may be
adopted should only be considered as an
approximation to this. It was first agreed
that this theoretical ohm should be repre-
gsented by the resistance offered to an un-
varying current of electricity by a column
of mercury one square millimetre in cross
section, and one hundred and six centime-
tres in length, at a definite temperature.
Even at the time of the acceptance of this
ohm it was well known that the length of
this column was nearly three millimetres
too small to correctly represent the ohm of
the British Association Committee. This
result had been established by investiga-
tions by Rowland in this country, and by
other experimentalists in Europe. In con-
sequence of the inaccuracy of this first
material representation of the ohm it did
not meet with much favor, although it was
quickly taken up among practical men, and
resistance coils in great numbers were wound
in accordance with this definition, being
generally, but incorrectly, known as the
‘Legal Ohm.” I do not know that this
unit was ever adopted by any govern-
ment, or even by any municipal corpora-
tion. .

During the last ten years there has been
a continual agitation of this question, re-
sulting in the determination to go over the
whole subject again, with a view to defining
the fundamental units and adding such
other units as might be desirable and neces-
sary, at an International Congress to be
held at Chicago in 1893, in connection with
the World’s Fair. The inception and or-
ganization of this Congress was largely due
to the American Institute of Electrical En-
gineers and to local societies in the city of
Chicago. Its history is so well known that
it is only necessary to refer to it very
briefly. In order to avoid errors which are
likely to arise in the consideration of a very
important subject by a very large assem-
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blage, it was agreed that the question of
units should be referred to a body which
was within, and formed a part of, the gen-
eral International Congress, and which was
known as the Chamber of Delegates. In
this Chamber of Delegates the number of
representatives from the different nations
was limited ; five each were allotted to the
United States, Great Britain, France and
Germany, three to Italy, and to the other
nations a smaller number. Most of the
principal delegations were full on the assem-
bling of the Chamber, and the total number
of persons was about thirty. Daily sessions
were held during the week of the Interna-
tional Congress, and many hours aside from
these sessions were occupied by special com-
mittees in the discussion and development
of the various subjects which came before
the Chamber to be acted upon.

In reference to the personnel of this
Chamber, it may be well to say that the
delegates from foreign countries were ap-
pointed by their respective governments
and presented regular authenticated com-
missions, and that the representatives of
the United States received their authority
from the Secretary of State in a commis-
sion which he prepared after the names of
the five persons selected had been recom-
mended to him by a vote of about sixty or
seventy of the leading electricians of the
country, who had been invited to join in
this ballot by the Chairman of the Execu-
tive Committee for the organization of an
International Congress. The five names
receiving the greatest number of votes
were recommended to the Secretary of
State for appointment as representatives of
the United States. A list of the delegates
present and taking an active part in the
deliberation of the Chamber is given here-
with :

Representing the United States.

Professor H. A. Rowland, Johns Hopkins Univer-
sity, Baltimore, Md.
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Dr. T. C. Mendenhall, Superintendent United States
Coast and Geodetic Survey, and of Standard Weights
and Measures, Washington, D. C. .

Professor H. 8. Carhart, University of Michigan,
Ann Arbor, Mich.

Professor Elihu Thomson, Lynn, Mass.

Dr. E. L. Nichols, Cornell University, Ithaca, N. Y.

Representing Great Britain.

‘W. H. Preece, F. R. 8., Engineer in Chief and
Electrician, Post-office, England ; President of the
Institution of Electrical Engineers, London.

W. E. Ayrton, City and Guilds of London Central
Institution, Exhibition Road, London.

Professor Silvanus P. Thompson, D. Sec., F. R. S.,
Principal of the City and Guilds Technical College,
Finsbury, London.

Alex. Siemens, 12 Queen Anne’s Gate, Westmin-
ster, London, S. W.

Representing France. )

E. Mascart, Membre de l’Institut, 176 rue de
1"Université, Paris.

T. Violle, Professeur au Conservatoire des Arts et
Metiers, 89 Boulevard St. Michel, Paris.

De la Touanne, Telegraph Engineer of the French
Government, 13 rue Soufflot, Paris.

Edouard Hospitalier, Professor a 1’Ecole de phy-
sique et de chimie industrielle de la ville de Paris ;
Vice-President de la Societe internationale des Elec-
triciens, 6 rue de Clichy, Paris.

. Dr. 8. Leduc, 5 quai Fosse, Nantes.

Representing Italy.
Comm. Galileo Ferraris, Professor of Technical

Physics and Electro-technics in the R. Museo Indus-
triale, Turin, Via Venti Settembre, 46.
Representing Germany.

H. E. Hermann von Helmholtz, Prisident der
Physikalisch-technischen Reichsanstalt, Professor, a.
d. Universitét, Berlin, Charlottenburg bei Berlin.

Dr. Emil Budde, Berlin N. W. Klopstock-
strasse 53. .

A. Schrader, Regierungsrath, Mitglied des Kaiserl.
Patentamts, Berlin. )

Dr. Ernst Voit, Professor an der technischen Hoch-
schule, Miinchen, Schwanthalerstrasse, 73-3.

Dr. Otto Lummer, Mitglied der Physikalisch-tech-
nischenReichsanstalt, Charlottenburg, Berlin.

Representing Mexico.
Augustin W. Chavez, City of Mexico.
Representing Austria.
Dr. Johann Sahulka, Technische Hochschule, Wien.
Representing Switzerland.

A. Palaz, Professeur, Lausanne.
René Thury, ingenieur, Florissant, Gienéve.
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Representing Sweden.

M. Wennman, Byrachef i Rougle Telegrafstyrelsen,
Stockholm.

Representing British North America.

Ormond Higman, Electrician, Standards Branch,
Inland Revenue Department, Ottawa.

As a result of the deliberation of this
Chamber, it was agreed to recommend to
the several governments represented by the
various delegations the adoption of eight
units of electrical measure, namely: the
ohm, the ampere, the volt, the coulomb, the
farad, the joule, the watt and the henry.
The Chamber also prescribed definitions
for these several units, but as they are es-
sentially the same as -those adopted by
Congress, and which will be found in detail
below, it is not necessary to refer to them
here. .

Shortly after the adjournment of the Con-
gress a report of its proceedings was made
to the Secretary of State by the United
States delegates, and this report was dis-
tributed by the Department of State among
the various nations represented, and also
among those not represented, with the re-
quest that they should coOperate with the
United States in the legalization of the units
of electrical measure thus carefully selected
and defined. In order to secure action on
the part of our own Government, a bill was
prepared and introduced into the House of
Representatives by Mr. Charles W. Stone,
of Pennsylvania, early in 1894, defining
these units substantially in agreement with
the definitions adopted by the Chamber of
Delegates at Chicago, and declaring them
to be the legal units of electrical measure
for the whole of the United States. Through
the active interest of Mr. Stone, and by the
assistance of the American Institute of
Electrical Engineers or a few individual
members thereof who interested themselves
in the passage of the measure, this bill be-
came a law by the approval of the President
on the 12th of July last.
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The differences between the definitions
adopted by the International Congress at
Chicago and those found in this law are
very slight, and consist entirely of verbal
changes that were thought to be desirable
and necessary by the Senate Committee to
‘which this bill was referred after its passage
by the House of Representatives. It may
be well to remark that a subcommittee of
the Chamber of Delegates, consisting of von
Helmholtz, Professor Ayrton and Professor
Carhart, had been appointed to prepare
specifications for the better realization of
the adopted material representation of the
volt. The continued illness of von Helm-
holtz, from the time of his leaving this
country, at the close of this Congress, up to

the day of his lamented death,about a year

later, prevented the completion of the labors
of this committee at an earlier date; how-
ever, correspondence had been begun, and
many points had been defined and settled
among its members. The specifications for
the better representation of the ampere to
which the Chamber of Delegates had agreed
will be found in the report of the American
delegates to the Secretary of State. As
this subcommittee had not yet been able to
formulate a report, and as it was necessary
for Congress to make some reference to
these specifications in the Act adopting the
units, it was agreed that the matter should
be referred to the National Academy of
Science, as is provided in the last section of
the Act. This Act, as it finally became a
law, is as follows:

(Pusric No. 105.)

An Act to define and establish the units of electrical
measure.

Be it enacted by the Senate and House of Repre-
sentatives of the United:States of America in Congress
assembled, That from and after the passage of this
Act the legal units of electrical measure in the United
States shall be as follows: '

First. The unit of resistance shall be what is known
as the international ohm, which is substantially equal
to one thousand million units of resistance of the
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centimetre-gramme-second system of electro-magnetic
units, and represented by the resistance offered to an
unvarying electric current by a column of mercury at
the temperature of melting ice fourteen and four
thousand five hundred and twenty-one ten thousandths
grammes in mass; of a constant cross sectional area,
and of the length of one hundred and six and three
tenths centimetres.

Second. The unit of current shall be what is known
as the international ampere, which is one-tenth of the
unit of current of the centimetre-gramme-second
system of electro-magnetic units, and is the practical
equivalent of the unvarying current, which, when
passed through a solution of nitrate of silver in water
in accordance with standard specifications, deposits
silver at the rate of one thousand one hundred and
eighteen millionths of a gramme per second.

Third. 'The unit of electro-motive force shall be
what is known as the international volt, which is the
electro-motive force that, steadily applied to a con-
ductor whose resistance is one international ohm, will
produce a current of an international ampere, and is
practically equivalent to one thousand fourteen hun-
dred and thirty-fourths of the electro-motive force be-
tween the poles or electrodes of the voltaic cell known
as Clark’s cell, at a temperature of fifteen degrees
centigrade, and prepared in the manner described in
the standard specifications.

Fourth. The unit of quantity shall be what is
known as the international coulomb, which is the
quantity of electricity transferred by a current of one
international ampere in one second.

Fifth. 'The unit of capacity shall be what is known
as the international farad, which is the capacity of a
condenser charged to a potential of one international
volt by one international coulomb of electricity.

Sizth. 'The unit of work shall} be the joule, which
is equal to ten million units of work in the centi-
metre-gramme-second system, and which is practically
equivalent to the energy expended in one second by
an international ampere in an international ohm.

Seventh. 'The unit of power shall be the watt,
which is equal to ten million units of power in the
centimetre-gramme-second system, and which is prac-
tically equivalent to the work done at the rate of one
joule per second.

Eighth. The unit of induction shall be the henry,
which is the induction in a circuit when the electro-
motive force induced in this circuit is one interna-
tional volt while the inducing current varies at the
rate of one ampere per second.

SEc. 2. That it shall be the duty of the National
Academy of Sciences to prescribe and publish, as soon
as possible after the passage of this Act, such specifica-
tions of details as shall be necessary for the practical
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application of the definitions of the ampere and the

volt hereinbefore given, and such specifications shall
be the standard specifications herein mentioned.

Approved July 12, 1894.

Tt will be desirable to add some remarks
upon the steps which have been taken in
the same direction by the English Govern-
ment since the adjournment of the Inter-
national Congress. All who are familiar
with the legislation in the United States on
the subject of Weights and Measures will
recognize the passage of the Act given
above as the first general legislation estab-
lishing units of measure for the whole coun-
try, on the part of the American Congress.
. Although the Constitution provides that
Congress shall have the power to establish
systems of weights and measures, it is well
known that Congress has never exercised
this power except in the Act of 1866, which
involves the semi-establishment of such a
system by making the use of the Metric
System permissive throughout the United
States. Aside from this, systems of weights
and measures in this country have been
uniformly and wuniversally the result of
State legislation until the passage of the
above Act defining units of electrical
measure.

In England a committee has for some
time been in existence whose object was
the recommendation of suitable units of
electrical measure, that they might be le-
galized, as is the practice in Great Britain,
by means of an ‘Order in Council’ signed
by the Queen. Among the members of this
committee are such well known names as
LordKelvin,Preece,Glazebrook and Ayrton.
This committee made a report on the 2d
of August, 1894, and this report was ap-
proved by the Queen on the 23d of the
same month, so that in this country we
were a little more than a month in advance
of Great Britain in the legalization of units
of electrical measure. The English com-
mittee, however, did not feel prepared to
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go as far as we have gone in the recom-
mendation for the adoption of the whole
list of eight units approved at Chicago.
Some members of this committee have ex-
plained this in personal conference by the
statement that the three primary units, the
ohm, the ampere and the volt, were found
to be not difficult of material representa-
tion, while most of the others were very
decidedly so, and, as most of the others are
derived from these three, it was thought
best, at the present time, to restrict author-
itative adoption to the ohm, the ampere
and the volt. In defining these units the
English committee has also departed
slightly from the definitions as adopted at
Chicago, the changes being mostly verbal,
but, in one or two instances, of such a char-
acter as to quite alter the fundamental rela-
tion of the materialized unit to its theoreti-
cal representative. In order that this may
be clearly seen, it may be well to quote the
definitions of these three units, as found in
the ‘Order in Council’ of August 23d.
The following is quoted directly from said
¢Order’:

“ And whereas it has been made to ‘ap-
pear to the Board of Trade that new de-
nominations of standards are required for
use in trade based upon the following units
of electrical measurement, viz.: \

 First. The Ohm, which has the value
of 109 in terms of the centimetre and the
second of time and is represented by the
resistance offered to an unvarying electric
current by a column of mercury at the tem-
perature of melting ice 14.4521 grammes
in a mass of a constant cross sectional area
and of a length of 106.3 centimetres. -

¢ Second. The Ampere, which has the
value {4 in terms of the centimetre, the
gramme and the second of time, and which
is represented by the unvarying electric
current which, when passed through a solu-
tion of nitrate of silver in water, in accord-
ance with the specification appendegl hereto
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and marked A, deposits silver at the rate
of 0.001118 of a gramme per second.

“ Third. The Volt, which has the value
of 10% in terms of the centimetre, the
gramme and the second of time, being the
electrical pressure that if steadily applied
to a conductor whose resistance is one ohm
will produce a current of one ampere, and
which is represented by .6974 (123%2) of the
electrical pressure at a temperature of fifteen
degrees C. between the poles of the voltaic
cell known as Clark’s cell, set up in accord-
ance with the specification appended hereto
and marked B.”

The specifications referred to in the above
as marked A are those that were adopted
at the Chicago Congress, together with some
additional suggestions as to the methods of
procedure. :

The specification marked B refers to
the method of preparation of Clark’s cell,
including a detailed statement as to ma-
terials and as to the method of setting up
the cells. These specifications are made
so as to include several different kinds of
cells, so that the Lord Rayleigh modifica-
tion of the Clark cell, and also a modifica-
tion devised and used by the Germans, may
be used at will. There is certainly a de-
cided advantage in this. Attached to the
¢Order in Council’ is a schedule which is
declared to set forth the several denomina-
tions of electrical standards as approved by
the Queen. In this schedule the standard
of electrical resistance is described as be-
ing the resistance between the copper ter-
minals of a particular coil of wire under
standard conditions. The standard of cur-
rent is described as being the current which
when passed through the coils forming a
part of a particular instrument under spe-
cific conditions gives rise to forces which
are exactly balanced by the force of gravity
at Westminster upon a particular mass of
matter forming a part of said instrument.
The standard of electro-motive force, or,
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as it is termed in the ‘Order in Council,’
¢ electrical pressure,” which is denominated
as one volt, is described as being 35 part of
the pressure which when applied between
the terminals of a particular instrument
causes the rotation of a certain portion of
said instrument to the extent which is
measured by the coincidence of a certain
wire with the image in the eyepiece of the
telescope and with certain fiducial marks.

A careful examination of the above defi-
nitions,together with the schedule following,
and a comparison of the same with the
units as defined by Act of Congress, which
are essentially those of the Chicago Cham-
ber of Delegates, will give rise to many in-
teresting and important reflections to which
space cannot now be given. It may be
suggested, however, that there is room for
uncertainty under the provisions of the
English regulations as to what is the
standard of resistance, or of current, or of
electro-motive force. Of course this will
all turn upon what would be the action of
the English authorities in case of a sus-
pected error in the material representation
of these standards as provided for in the
schedule. The ‘Order in Council’ makes
no provision for a course of procedure in
such an event, and it is but natural to as-
sume that standards of a very complicated
character, and so composite in material as
those thus adopted, must be continually
liable to changes, and the reintroduction of
errors of considerable magnitude.

The actual material representations of
these three electrical units, it will be ob-
served, are by this ‘Order’ removed at a
considerable distance from the fundamental
definitions adopted by the English com-
mittee, as well as by the Chicago Chamber
of Delegates, thus, although the ohm is
defined primarily by reference to the C. G.
8. system of units, and secondarily by refer-
ence to the column of mercury, in actual
practice it is neither the one nor the other
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of these, but is the resistance of a solid
metallic conductor.

The ampere, while defined primarily in
terms of the C. G. S. system, and secondarily
in reference to the silver voltameter, is in
practice determined by the dynamic action
of one current upon another. In the same
way, the volt is not in practice referred to
the C. G. 8. system of units, nor is it deter-
mined by comparison with the Clark cell,
but by the measurement of the rotation
effect upon a part of a certain instru-
ment when the electro-motive force i8 ap-
plied between certain points in that instru-
ment.

One cannot refrain from the opinion that,
from an absolutely metrological standpoint,
the regulations of the ‘Order in Council’
should be condemned rather than approved ;
however, personal conference with the re-
presentatives of the English Board of Trade
and Standardizing Laboratory reveals the
fact that the material representations of
electrical units, thus provided, are to be
considered as but tentative in character,
adopted on account of greater convenience
in actual practice, and to be continually re-
vised and corrected by reference to the fun-
damental definitions, which are essentially
the same as those approved by the repre-
sentatives of Great Britain at the Chicago
Congress, and where they do differ from
those are, it will be generally admitted, I
think, on the whole, more sound.

It is very important for the United States
that, when the.time shall come, as it must
before long, for the preparation of material
representations of as many of the electrical
units that have been legalized as can conve-
niently be represented, the greatest effort
shall be made to see that there be no hasty
action, and that, as far*as possible, already
well established principles of metrology
shall be strictly applied.

T. C. MENDENHALL.

‘WORCESTER POLYTECHNIC INSTITUTE.
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THE HUMANITIES.

TaE study of the history of mankind is
logically developed into five great branches,
viz.: industries, pleasures, languages, insti-
tutions and opinions. These are the Humani-
ttes. Into all of these realms modern scienti-
fic research penetrates and seeks to discover
their origin and development from the be-
ginning of primeval human life to the pres-
ent time. In following the course of hu-
manity from the earliest savagery to the
highest enlightenment it is found that man
has traveled by five parallel roads from the
starting place of ignorance toward the goal
of wisdom. Now he travels on one road,
now on another, parceling out his activities
and dividing his time between all. On
wings of thought he passes from way to
way. When he travels by one road he
seems to have one end in view, by another
road another end in wview, and yet as bften
as he may change his goal and the road by
which he travels he is pursuing the route
to wisdom. He may travel by false charts,
or he may lose his way, and yet the end in
view may remain the same. He engages in
the arts of industry and the purpose is wel-
fare; he engages in the arts of pleasure and
the purpose is happiness; he engages in the
arts of speech and the purpose is expres-
sion ; he engages in institutional arts and
the purpose is justice ; he engages in the arts
of learning and the purpose is knowledge.
In the way by labor, the way by pleasure,
the way by speech, the way by institutions
and the way by learning—in all ways—he
runs to the goal of wisdom.

In all the research prosecuted during the

_present century, and especially during the

later decades, one great generalization is
reached from the multitudinous facts gath-
ered from the world ; this is the intellectual
unity of the human race. The history of
the lower animals, from primeval geologic
time to the present, exhibits a constant dif-
ferentiation of species, genera, orders and
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higher groups. The evolution of animal
life is the unfolding of new forms. In the
study of mankind this evolution is replaced
by an involution which tends toward uni-
fication. In his early history biotic forms
and varieties were developed, with more
or less differentiation of functions. Some
men were high of stature, others were low
of stature ; some men were blondes, others
were brunettes ; some men had long skulls,
others short skulls; some men had their
eyes placed obliquely, others horizontally ;
some men had round hair, others had flat
hair. The tendency in the beginning was
toward the differentiation of varieties,
which, had man continued in his lowly es-
tate on a plane with the lower animals,
might have resulted in the differentiation
of species not interfertile with one another;
but with mankind interfertility was pre-
served.

Man was endowed with superior intellect.
He had outrun the lower animals in the
race of culture and began to develop the
five great activities: industry, pleasure,
speech, government and learning. With
these evolving powers the evolution of
varieties was checked. The evolution of
activities superseded the evolution of biotic
varieties, and man’s course of development
was by involution and seriation; men be-
came more and more interdependent, and
this is involution. Some men made more
progress in the five great activities than
others, but all progress resulted in serial
development. So some peoples have a
higher culture than others. All of the

human activities are interrelated and ever,

become more and more interrelated. Not
only are the activities interrelated, but the
peoples themselves become more and more
interrelated through them in the progress
of activital development.

Let us now take a hasty view of mankind
in his early estate, moving along the high-
ways of progress toward the present time.
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Early man was scattered over all the earth
in kinship tribes, each one knit together by
bonds of kindred blood and cords of mar-
riage ties. All tribal society was thus
organized. These little tribes, in vast num-
bers, each contained but a few individuals
who inhabited the Eden between the walls
of ice. Their arts of welfare sprung from
conditions of local environment. Where
the waters were abundant they became fish-
ermen ; where the beasts of the wold and
prairie were plenty they became hunters,
wherte the fruits of the forest and plain were
rich they became gleaners, and where all of
these sources of supply existed their food
industries were diversified. In frigid lands
they built their houses of snow and ice; in
forest lands they built their homes of shards
of trees, boughs and bark ; in the savannahs
they built their homes of reeds and mats ; in
arid lands of naked rock and cliff they built
their homes of stone—everywhere they
adapted the materials of the local environ-
ment to their use. 'Where the beasts were
plenty they made their clothing of pelts;
where animals yielded wool they made their
clothing of woolen fibers; where fibrous
plants were abundant they made their cloth-
ing of vegetable tapestries, and they decor-
ated homes and clothing with the pigments
and stains which they found where they

- lived. So man started on the way of wel-

fare.

The children of these little tribes had
their youthful sports. They kept play-
house as their mothers kept house; they
played with dolls as their mothers played
with babies; they played at hunting as
their fathers were hunters; they played at
fishing as their fathers were fishermen ;
they played at fruit gathering as their
fathers and mothers gathered fruit; and
they played at war as their heroes made
war, and thus mimetic sports were de-
veloped. The elders engaged in running
races, in wrestling matches and various
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games of athletic prowess and skill, and
thus their athletic gports began. They en-
gaged'in games of chance and staked their
little stores of wealth and sought to divine
their chances and developed simple meth-
ods of divination, and thus their intellec-
tual games began. With sports of mim-
icry, sports of athletic skill and sports of
chance and divination, the - highway of
pleasure was entered.

They began to express their ideas by
gesture speech and oral speech in imitation
of the sights and sounds of the world, and
especially of the characteristics of one an-
other; thus gesture speech and oral speech
began, and the tribes entered upon the
‘highway of speech.

In the biotic constitution of man the
seeds of government are planted, for there
‘must be husbands and wives, parents and
children, and there must be authority and
obedience. As the kinship tribes were de-
veloped authority and obedience grew with
the group, and a system of terms was de-
veloped by which kinship through streams
of blood and marriage relations was clearly
exhibited, and to the elder was given the
right to command, and to the younger the
duty to obey—a system of perfect equality,
for every individual grew in authority as
he grew in years, and must command some
and obey others. Thus began forms of
government, and the tribes entered upon
the highway of institutions.

Every child learns by experience. ' The
accumulation of experience from infancy to
old age is great even with primal man, but
by speech the experience of the elder is
taught to the younger. In the stream of
generations there are elder and younger in
every tribe, and the experience of ancestors
is handed down. Thus primal man entered
upon the highway of learning.

Let us see where the human race began.
A multitude of kinship tribes spread over
the habitable earth, each tribe on the high-
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ways of progress, with simple arts suited to
local environment, with simple pleasures
suited to home environment, with simple
speech developed from the gestures and
vocal sounds of men and the lower animals
and the scenes of nature found in the en-
vironment, with simple governments de-
veloped out of biotic life conforming to the
environment of kinship and age and the
needs of daily life, and with simple knowl-
edge gathered .by the individual through
experience and transmitted one to another
by speech and handed down from genera-
tion to generation in an ever-growing stream
of wisdom, all taught by the environment.
In this picture we have primal men in
multitudes of distinct tribes under the
differentiating forces of environment by
which they may be developed into species,
but for one.overpowering factor—superior
human intellect. There can be but one
kind of mind. Two and two are four with
every people; the moon is round, gibbous

‘or crescent wherever it shines for man; the

sun shines in every eye; the child grows
in every experience. ,Thus the four great
mental  activities of number, form, cause
and becoming are the same in every land,
and the mind of every man is a unity of
these four powers, and every mind is like
every other mind in their possession. They
differ only in extent of experience acquired
directly by self or indirectly from others.
‘While the mind is the same with all men
the will is the same. All desire to gain
good and to avoid evil, so all wills develop
on a common plan. By mind and will, by
mentality and volition, man progresses on
the five highways of life, so that all men
are impelled to the same goal of wisdom.
Pursuit of the common end has proved to
be more powerful in producing involution
than the forces of environment in produc-
ing differentiation or classific evolution.
It now becomes necessary to make a hasty
sketch of human evolution.



18

The kinship tribes first developed by man
gradually underwent a change. Tribe co-
alesced with tribe, and when tribes became
too large by union or by natural multipli-
cation they divided. In the consolidation
of tribes the plan of union by kinship re-
mained. Two or more tribes allied their
fortunes by intermarriage, each furnishing
wives to the other; so the chains of affinity
were forged, and out of this affinity spring
new bonds of consanguinity. In succeeding
generations fathers and mothers belong to
different clans, and each tribe is made up of
individuals, every member of which is kin
to both primal tribes. Xinship through af-
finity and kinship, through consanguinity,
was maintained in knowledge by a device
of naming, so that the name not only ex-
pressed kinship by clan, but also kinship
by tribe as composed of clans, and at the
same time expressed relative pge by which
authority was claimed and yielded and
primeval equality maintained. In the co-
alescing of tribes in this manner a new gen-
eration became heirs to the activities of the
coalescing tribes. They inherited indus-
tries, pleasures, languages, institutions and
opinions of the ancestral tribes. So tribes
coalesced with tribes and divided and coal-
esced again, until tribal society was lost in
the confusion of ancestries. Then nations
were born, based not on kinghip bonds but
on territorial boundaries. The first nation
and every other nation since has in its very
organization lost its ancestral identity by
multiplied admixture of streams of blood.
To speak of a nation as of one blood or as
derived from one primeval tribe with its
primitive industries, pleasures, speech, in-
stitutions and opinionsis absurd. To search
for the origin of a nation in one primeval
tribe having some one or all of the primeval
activities is a search for the impossible.

It is thus that the study of the human
race has led to the discovery of its unity.
It is found that we cannot classify men as
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biotic kinds with differing forms, functions
and genealogies, as the lower animals are
classified. An early tendency to such dif-
ferentiation is discovered, but it is farther
learned that this tendency has been par-
tially obliterated and greatly obscured in
the later history of mankind. By these
discoveries many interesting facts have been
recorded of variations in human forms,
functions and genealogies. The study is
one of interest and proves to be valuable.
Thus the old science of ethnology remains as
the study of biotic varieties of mankind,
and is pursued with more vigor than ever
and becoming of more and more import-
ance.

In the study of ethnology as the science
of biotic races the attempt was early made
to supplement biotic characteristics with
cultural characteristics from the domain of
arts, or, as they are here called, humanities.
This has led to the development of a new
science pertaining to human activities as
herein classified, and to which the term
demology is sometimes given, while even the
term ethnology is made to include both the
biotic and the activital history of mankind.
It may be well to keep the term ethnology
to the limits of its primitive use and to
adopt the term demology for the new
science of human activities.

J. W. POowELL.
‘W ASHINGTON.

Z00OLOGICAL NOMENCLATURE.

THE EARLIEST GENERIC NAME OF THE GROUND
SQUIRRELS COMMONLY PLACED IN THE
GENUS SPERMOPHILUS.

THE eccentric Rafinesque, who imposed
such a multitude of new names upon ani-
mals and plants, seems to have been first
to name the group of ground squirrels for
which the later name Spermophilus of Cuvier
(1825) has been in common use for more
than half a century. In 1817 Rafinesque
published a paper entitled ¢ Descriptions of
new genera of North American Quadrupeds,’
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in which the ¢ Burrowing Squirrel’ of Lewis
& Clark was made the type of a new genus
and species, Anisonyz brackiura.* This ani-
mal had been named Arctomys columbianus
by Ord two years previously;t and was
afterward erroneously referred to the genus
Cynomys—likewise proposed by Rafinesque
for one of Lewis & Clark’s animals. Several
years ago I showed that the animal in ques-
tion is a true ground squirrel or spermo-
phile, { but refrained from reinstating Rafin-
esque’s genus Anisonyr because it was then
believed that a still earlier name would be
found. A somewhat exhaustive search
through the literature, however, has failed
to bring to light anything earlier; hence it
seems mnecessary to publicly reintroduce
Anisonyz as the proper generic name for the
group of mammals now commonly referred
to Spermophilus. '

THE EARLIEST AVAILABLE NAME FOR THE MOUN-
. TAIN GOAT. '

Ir has been customary of late to refer the
Mountain Goat to the genus Mazamae of Ra-
finesque.§ But Mazama was based prima-
rily on the Temamazame of Mexico, which
Rafinesque called M. tema, and which has
been since shown to be a deer.|| The next
species mentioned by Rafinesque is our
Mountain Goat, which he named M. dor-
sota. But under this species he makes
the following unequivocal statement which
seems to have been overlooked : ¢ This spe-
cies, with the following [ M. sericea, which is
really the same animal] and the Mazama
puda [of Chili], will form a particular sub-
genus (or perhaps genus) which T shall call
Oreamnos, distinguished by the horns slightly

* Am. Monthly Magazine, II., 1817, 45.

T Guthrie’s Geeography, 2dA m. Ed., II., 1815, 292
and 303-304. .

f Mammals of Idaho, N. Am. Fauna, No. 5, July,
1891, 39-42.

¢ Am. Monthly Mag., II., 1817, p. 44.

|| Biologia Centrali-Americana, Mammalia, 1880,
p. 113.
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curved backwards or outwards, often rough

or annulated, and long hair, besides living
in mountains.” (Am. Monthly Mag., IT.,
1817, 44). In view of these facts there
seems to be no.escape from the adoption of
the name Oreamnos as the earliest available
generic name for the Mountain Goat, which
is the type and only known species of the
genus, the ¢ M. puda’ being a South Amer-
ican deer. The full name for the species
is Oreamnos montanus (Ord) 1815, and the
type locality is the Cascade Rdnge, near the
Columbia River, in Oregon or Washington.

C. HART MERRIAM.
. WASHINGTON.

THE NEED OF A CHANGE OF BASE IN THE
STUDY OF NORTH AMERICAN ORTHOPTERA.

SoME twenty years ago one of the very
acutest and most industrious of modern
entomologists, the late Carl Stal, of Stock-
holm, began the publication of a Re-
censio Orthopterorum. In itand in kindred.
papers he had within five years laid the
foundation of an entirely new system in
nearly every family of Orthoptera, offering
novel and taxonomically important but
easily overlooked points of structure for
subdivisions of a high order. A great deal
of work has been done since then (the num-
ber of species has perhaps doubled), and it
has been mainly upon the lines laid down
by him, but in greater detail.

Most American students of Orthoptera,
however, have been very poorly acquainted
with these modern studies; and the result-
is that, with a distressing wealth of unde-
termined species, new forms have been de-
scribed and referred to genera of ancient
name, a procedure which in many cases has
given little or a wrong impression of the
real affinities of the insects in question, and
it has now become impossible to correlate
American and European work. Something,
indeed much, has been done by European
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entomologists, but their autoptic acquaint-
ance with our fauna is relatively poor ; and
while there are ample materials here, there
appears a remarkable paucity of students
inclined to serious work in this direction.
Lists we have in number, but in them al-
most invariably figure Acridium, Calop-
tenus, Oedipoda, Stenobothrus, Mantis, etc.,
genera which in their now restricted appli-
cation do not or hardly exist in North
America.

There has been some excuse for this, since
the broad scope of Stal’s work, embracing
the Orthoptera of the globe, rendered work
upon exclusively American material diffi-
cult to one without means of reference to
extra-American insects, collections of which
are uncommon in this country, though
easily obtainable by any one with means.
Still, it is strange that no one having access
to the museums in our larger cities or uni-
versities has ‘undertaken to apply the
modern system of classification to one or
another of the families or subfamilies of
American Orthoptera. He would have
earned merited applause from all students
in this field.

One attempt, indeed, was made to collate
what could be known of the Acrididse, but
it was before Stal began his work, and it
may almost be classed as a hindrance.
Now, however, the field is open, for Brunner
von Wattenwyl, whose collection of Or-
thoptera is the richest in the world, pub-
lished a year ago a Révision du Systéme des
Orthoptéres, through which, by means of
the tables given by him of an exceedingly
simple character (sometimes in practice one
finds them too limited), one may quickly
group his collection in a natural order, and
by means of the literature to which refer-
ence is briefly made, determine the generic
position or affinities of whatever he has be-
fore him. The way for a revision of any
group is therefore clearer than ever before,
and our entomologists will have none but
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themselves to blame if they do not here-
after better codrdinate their work with that
of the European writers.

@
SaMueEL H. SCUDDER.
CAMBRIDGE.

SCIENTIFIC LITERATURE.

An  Elementary Treatise- on Theoretical Me-
chanics.—Part 1., Kinematics; Port I1., In-
troduction to Dynamics; Part IT1., Kinetics.
—By ALEXANDER ZIWET, Assistant Pro-
fessor of Mathematics in the University
of Michigan.— 8vo.— Macmillan & Co.,
London and New York, 1893-94. Pp.
viii+181, viii-+183, viii+236.

Since Lagrange set the model for analyti-
cal mechanics in his Mécanique Analytique, a
little more than a century ago, there has
been no serious lack of good elementary
works devoted to that science. Most con-
spicuous of the latter is' Poisson’s Mécanique
(1811, 2d ed., 1833), which was undoubtedly
more widely read and followed .than any
other work during the first half of this cen-
tury. Itis only recently, however, that the
great advantage of the analytical over the
geometrical method in mechanics has come
to be generally recognized by authors and
educators. The influence of Newton has
long held English writers to the geometrical
form of the Principia. To this, neverthe-
less, there are a few noteworthy exceptions,
the most important of which in the present
half century is probably Price, whose vol-
umes on analytical mechanics (Infinitesimal
Caoleulus, Vols. IIT. and IV., 1862) have
done excellent service.

Along with the remarkable growth of
science in general during the past thirty
years a great impetus has been given to
mechanics. This is traceable chiefly to two
sources, namely : first, the development of
the Faraday-Maxwell view of electricity
and magnetism ; and, second, the thought-
inspiring qualities of the great work of
Thomson and Tait on Natural Philosophy.
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The latter treatise and the Electricity and
Magnetism of Maxwell have stimulated a
wonderful activity in the study of mechani-
cal ideas ; and, as a result, a number of high-
class elementary books on pure mechanics
have appeared during the past decade. The
work of Professor Ziwet is one of the best of
this class. Itisup to date and distinctively
in touch with the progressive spirit of* the
age. In accordance with the modern order
of presentation, Part I. is devoted to kine-
matics, Part II. to statics as a special case
of dynamics, and Part III. to kinetics. No
one acquainted with the magnitude of theo-
retical mechanics would expect to find a
complete treatise even in the space of 600
octavo pages. It goes without saying, in
fact, that he who would now do battle in
the fields of mechanics should be armed
with a battery of treatises. But it must be
admitted that the work of Professor Ziwet
covers the ground exceedingly well, giving
a fairly good idea of nearly every important
principle and process from the composition
of vectors to the kinetics of variable systems.
The mode of treatment, though distinctly
analytical, is tempered by the introduction
of geometrical illustrations and analogues
where they serve to give clearness and fixity
of ideas. A noteworthy feature of the work
is the large number of references to the
literature of the science. These references
alone make the work one of the best that
can fall into the hands of the enterprising
student. The typography and press work
are worthy of the distinguished publishers
under whose auspices the volumes appear.
A few misprints and a few inaccuracies of
expression are visible in the work; but
these are inevitable in a first edition of such
a treatise. A speedy demand for a second
edition will, we hope, enable the author not
only to remove these trifling defects, but
also to add an index, which will much
enhance the value of the work for purposes
of reference. R. 8. W.
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From the Greeks to Darwin.—An outline of
the development of the evolution idea.— By
HexNrY FAIRFIELD OsBORN.— Columbia
University Biological Series 1.— New
York and London, Macmillan & Co.,
1894. 'Pp. 259. $2.00.

This is a timely book. For it is time
that both the special student and the gen-
eral public should know that the doctrine
of evolution has cropped out on'the surface
of human thought from the period of the
Greek philosophers, and that it did not
originate with Darwin, and that natural
gelection is not a synonym of evolution.

The author divides his work into six
sections, entitled respectively: The antici-
pation and interpretation of nature ; Among
the Greeks; The theologians and natural
philosophers; The evolutionists of the
eighteenth century; From Lamarck to St.
Hilaire ; Darwin.

It is clearly shown that evolution hag
reached its present completeness as a result
of a slow growth during the past twenty-
four centuries, and that Darwin owes more
to the Greeks than has been hitherto recog-
nized by any of us. The Greek philoso-
phers in biology, as in geology, anticipated,
at least in some slight degree, modern
scientific philosophy. The doctrine of con-
tinuity in the organic and inorganic world,
anticipations of the monistic philoso-
phy, and of the evolution of life, were
taught by Thales and Anaximander, while
Aristotle spoke of some of the factors of
transformation, and even clearly stated the
principle of the survival of the fittest,
though he afterwards rejected it. '

The father of evolution was Empedocles,
who believed in spontaneous generation,
that plants came first, that animal life long
after budded forth from the plants, and in
his poetry Osborn finds the germ of the the-
ory of the survival of the fittest or of
natural selection. Democritus perceived
the principle of adaptation of single organs
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to certain purposes, while Anaxagoras at-
tributed adaptations in nature to intelligent
design and was thus the founder of Tele-
ology. But as Aristotle was the father of

natural history so was he the first scientific

evolutionist, being the earliest to conceive
of the chain of being from polyps to man,
a view afterwards generally held until La-
marck replaced it by his truer simile of a
branching tree. The great Greek natural-
ist and anatomist understood the principle
of adaptation of organs in its modern sense,
discovered the law of the physiological
division of labor, and conceived of life as
the function of the organism; was not a
vitalist; understood the doctrine of hered-
ity, atavism or reversion; and finally, with
all his errors and misconceptions, had vague
notions of the unity of type, of nature, of
gradations in nature, while the core of his
views on evolution was the doctrine of an
‘internal perfecting tendency,” which crops
out in modern science in the writings of
Owen, and even Koelliker, as well as
others, including Weismann.

Passing to the evolutionists of the present
century, Oken’s place is, it seems to us,
properly assigned; due credit is given to
Buffon, who saw the force of isolation, and
full credit to Erasmus Darwin, though suffi-
cient stress is perhaps not laid on the fact
that he was not a working zodlogist and
had no followers. Osborn effectually dis-
poses of the strong suspicion of Dr. Krause
that Lamarck was familiar with the ¢Zo-
onomia,” and made use of it in the develop-
ment of his theory. He clearly brings out
the fact, as stated by Martins, that Laplace
supported Lamarck in the doctrine of the
inheritance of acquired habits, as applied
to the origin of the mental faculties of man,
both of these authors anticipating Spencer,
the doctrine being an old one, and ex-
pressed by De Maillet.

The statement of Lamarck’s views is full
and carefully drawn up, and his preémi-
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nence as the founder of modern evolution,
though he had no immediate followers, ow-
ing to his Cuvierian environment, clearly
stated. This being the case, and in view or
the fact that the number of Lamarckian
evolutionists is now so great and constantly
increasing, we should have wished that he
had devoted still more space to one of the
greatest naturalists of pre-Darwinian times,
giving more quotations from his works.

Osborn controverts, and with success, we
think, Huxley’s dictum that Treviranus
should be placed in the same rank as an
evolutionist with Lamarck. We certainly
do not hear of Treviranians. The state-
ment of the views of Owen is fair, and yet
we should scarcely use the word ¢ hostility ’
in stating his attitude towards Darwinism
or natural selection. Owen refused to at-
tack the Vestiges of Creation when that
book appeared, but rather sympathized with
the general views of its author. As Osborn
states, ‘‘Owen was an evolutionist in a
limited degree,” somewhat in the manner
of Buffon, and perhaps a shade more from
his wide knowledge of paleontology, but it
is to be borne in mind that neither was
Koelliker nor were others, Darwinians as
such, and there are many still who accept
the general doctrine of evolution, but do not
regard natural selection as an adequate or
efficient cause, or at least consider it as only
one of many factors.

‘While mentioning Darwin and Wallace
as the leading selectionists no reference is
made to the botanist Hooker, who, in his
Flora antarctica arrived at the doctrine of
transformation independently of Darwin,
and became one of his two strongest support-
ers. Also Bates should have been mentioned.

The book should be widely read, not only
by science teachers, by biological students,
but we hope that historians, students of
social science, and theologians will acquaint
themselves with this clear, candid and
catholic statement of the origin and early
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history of a theory which not only explains
the origin of life-forms, but has transformed
the methods of the historian, placed phil-
osophy on a higher plane, and immeasurably
widened our views of nature and of the
Infinite Power working in and through the
universe. A. S. PACKARD.
BROWN UNIVERSITY.

Materials for the Study of Variation.—WILLIAM
Bareson.—London and New York, Mac-
millan & Co., 1894. xv+597 $6.50.

Over thirty years ago Mr. Darwin out-
lined the great problems for investigation
in natural history, and, one after another,
these lines of investigation have been
studied by naturalists. Embryology, pale-
ontology and systematic classification early
attracted the attention of many naturalists,
and these branches of investigation have
been” very thoroughly studied in the last
quarter of a century. Geographical distri-
bution was made a special subject of re-
search by Mr. Wallace and others. These
various lines of study, while, of course,
they have not been exhausted, have cer-
kainly been studied to such an extent that
most of the valuable lessons which they
teach have been learned. In recent years
also another factor of the evolution problem,
namely, that of heredity, has been the
subject of eager research by various natural-
ists. It is somewhat strange that the
problem of variation has been so universally
neglected except by Darwin’s Animals and
Plants. It is upon variations in animals
that the whole of the theories of Darwin and
all evolutionary doctrines are based, but
while the last thirty years has seen much
speculation as to variations, both concern-
ing their causes and distribution, while
many illustrative instances have been ac-
cumulated, while nearly all the modern
theories of evolution are based directly
upon certain conceptions of variation, there
has been no systematic attempt to study
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this fundamental problem. Speculative
zoblogy has always a greater attractiveness
to most minds than the more laborious and
less entertaining work of collecting facts.
The last twenty-five years has seen an
abundance of publications upon evolution:
from theoretical grounds, and while varia-
tions themselves have been discussed on
both sides of the Atlantic, these discussions,
have been almost universally based upon a
few stock illustrations, and must be recog-
nized as without any proper foundation in
facts. Natural science is certainly indebted
to Mr. Bateson for having taken up at last
this branch of research which lies at the
very foundation of the origin of species.
Mr. Bateson’s book has a very modest title,
and the author simply claims to have
brought together materials out of which a
theory of the origin of species may in the
future be built. But this is the only
systematic attempt yet made to study varia-
tions themselves. The present volume is
only the first instalment, and we are prom-
ised more in the future. A book of nearly
600 pages, filled with numerous illustrations,
describing in more or less detail variations.
of all kinds, in all types of animals, will

_certainly find its way into the library of

every naturalist who has any interest in
speculative thought.

A review of this character is hardly a
fitting place to discuss the subjects pre-
gented in this work. In reading over its
pages there are, however, three or four
striking conclusions of so much general
theoretical importance that they may be
selected as the teachings of this first volume.
Most prominent among them stands the
deduction of the author that variations are
discontinuous. It is the theory of Darwin,
and, in general, of his followers, that species
were produced by natural sélection acting
upon slight continuous variations. The
difficulties of this thought were plain to
Mr. Darwin, and have become more plain
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and more forcible as the years have passed.
‘While the followers of Darwin’s views have
tried to shut their eyes to them and have
tried to explain away the objections that
have arisen, it has been plain to every
thinking naturalist that the natural selec-
tion of minute accidental variations is en-
tirely inadequate to accomplish the great
end of producing species. The most import-
ant result of Mr. Bateson’s study of varia-
tions is that the variations that occur in
animals are not minute and continuous, or,
rather, that they are frequently discontin-
uous. By this term the author means that
variations may be sudden and extreme in
character, such as the sudden development
of a new tooth in a single generation, or
the appearance of a new leg, or some other
very prominent characteristic which appears
at once without the numerous intermediate
stages which Mr. Darwin’s theory assumes.
‘While Mr. Bateson does not claim that this
view is demonstrated by the facts now col-
lected, he does insist that all of his data
point in that direction. The extreme sig-
nificance of this conclusion upon the ques-
tion of the origin of species is plain at once.
A second conclusion which one reaches in
the perusal of these instances is that varia-
tions are not haphazard, but,while, of course,
they cannot be predicted with certainty,
they do fall under certain definite laws.
Mr. Bateson has found it possible to group
the variations that occur in animals under
very definite classes,so definite that, in many
cases, at least, it is impossible to question

that they are regulated by some organic

law. Of course, Mr. Darwin recognized that
variations had their causes, but, neverthe-
less, he was inclined to believe that they
were ‘par hazard.” According to the con-
clusions of Mr. Bateson, however, they are
of a more or less definite nature. Inci-
dentally also Mr. Bateson points out that
the study of variation gives us a new con-
ception of homology, and almost deprives
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us of the belief in the.long recognized law of
reversion. It is somewhat surprising to be
called upon to abandon the law of reversion,
and perhaps the author does not deny that
it may be a factor in development, but he
does claim most of the instances so ex-
plained have nothing to do with this prin-
ciple. It is not possible here to dwell fur-
ther upon the many suggestive facts which
are brought out by this study. ,

In criticism one may say that the Eng-
lish is extremely poor. The subject, of
course, is a difficult one, and the author is
obliged to use a new terminology and to ex-
plain his principles as he progresses. This
in itself renders the book somewhat obscure,
but we must add to this the fact that in
many cases his sentences are very involved
and cumbersome, and altogether the work
is difficult reading. We may also some-
what regret that the author does not weave
into the work a few more suggestions as to
the significance of some of the facts that he
has treated. The great part of this work
reéads like a museum catalogue, and museum
catalogues are much more intelligible if one
understands the basis of classification. Mr.
Bateson, however, distinctly states that he
does not consider the evidence as yet suffi-
cient to warrant conclusions except in re-
gard to some few general subjects. One
may also question if most of his material
does not savor too strongly of abnormal,
and, indeed, almost pathological variations,
to fairly serve as a basis for a theory of the
origin of species. But, in spite of one or
two such minor criticisms, the book of Mr.
Bateson is an extremely valuable addition
to zoOlogical literature, and when it is com-
pleted by subsequent volumes upon varia-
tions of different nature it is hardly possi-
ble to doubt that it will be one of the few
valuable and lasting additions to the litera~
ture on the general subject of the evolution
of organic nature. H. W. Conn.

WESLEYAN UNIVERSITY.



JANUARY 4, 1895.]

Grundriss der Ethnologischen Jurisprudenz.—
Arserr HerMANN Posr.—Two Vols.—
Oldenburg and Leipzig, 1895.

Ethnologische Studien zur FErsten Entwicklung
der Strafe.—S. R. SteinmETZ.—Two Vols.
—Leiden and Leipzig, 1894.

In these two carefully prepared and thor-
oughly reasoned works we have for the first
time an unbiased application of the facts
furnished by ethnology to an analysis of
the evolution of jurisprudence. The study
of them will prove of the greatest profit
to the advocate, the anthropologist and
the philogophic student of the growth of
society.

Dr. Steinmetz, in his over 900 large oc-
tavo pages devoted to the subject, pursues
the idea of punishment through all the
forms under which it appears in early con-
ditions, such as personal revenge, blood
feuds, compounding of offences; family,
totemic and social punishment, the venge-
ance of the gods, and religious chastise-
ment. The foundation for this historic
analysis is laid in the earlier pages of the
first volume by an able excursus on the
psychological motives which underlie the
thirst for vengeance and the passion for
cruelty. This furnishes a philosophic basis
on which the author constructs his conclu-
sions by an inductive study of all the forms
of punishment and penalty found in primi-
tive and early peoples. With this he is
contented, and with a temperance worthy
of high commendation, he refrains from
committing his work to one or another
‘school’ by applying it to the defence
of some pet doctrine of popular sociol-
ogy, which would at once limit its use-
fulness. He rather says: ¢ Here are the
psychic motives; and here are the results
to which under varjous conditions they
have given rise. Let the facts present their
own inferences.”’

This impartial spirit also thoroughly per-
vades the more comprehensive study of Dr.
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Post. It is considerably over a thousand
pages in length and is an exhaustive analysis
of the whole notion of rights, of the person;
the family, the clan and the state, as they
apply to both persons and things. In the
second volume he traverses in his investiga-
tion of penalties much of the ground occu-
pied by Dr. Steinmetz, and a comparison of
their methods and results is quite interest-
ing. The author’s reading is immense, and
the care with which he cites his authorities
is most praiseworthy. While fully aware
of the distinctly philosophic nature of his
subject,—for a people’s abstract conceptions
of ethics are embodied in their concrete
forms of laws,—he withstands the tempta-
tion to theorize on these points and keeps
himself strictly within the limits of objective
and inductive inquiry.

Of both these works it may be said that
they represent the purest scientific method,
and that they stand in the front rank of the
contributions to Ethnology in its true sense
which have appeared of late years.

D. G. B.

Flora of Nebraska.—Edited by members of
the Botanical Seminar of the University
of Nebraska.—Introduction and Part 1.,
Protophyta- Phycophyta ; Part 2, Coleocheta-

. cew, Characece.—Lineoln, Nebraska, Pub-
lished by the Seminar, 1894. 4to, pp.
123, pl. 36.

The beautiful work here noticed must
long hold first place in the published results
of the exploration and study of a local flora.
It is hard to find words in which to express
our gratification at its appearance, and we
have tried in vain to find any point which
is fairly open to adverse criticism. Begin-
ning with a synopsis of the larger groups,
including families, and an introduction con-
tributed by Professor Bessey, in the details
of which there is room for much difference
of opinion, there follow concise descriptions
of the classes, orders, families, genera,
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species and varieties of Protophyta and
Phycophyta found within the State, con-
tributed by Mr. DeAlton Saunders, and of
the Coleocheetacese and Characee by Mr.
Albert F. Woods. The descriptions are
well drawn, the typography excellent and
the plates accurate and well executed. We
tender our cordial congratulations to all
concerned in the production of the book and
to all who may have opportunity to use it.
N. L. B.

NOTES.
THE SCIENTIFIC SOCIETIES.

TaE programs of the mid-winter meetings
of the several scientific societies promise
large attendance and many important
papers. The American Society of Natural-
ists meets at Johns Hopkins University,
Baltimore, and in conjunction with it the
American Morphological Society and the
American Physiological Society. At the
same place and time the American Society
of Geologists meets. During the same
week the Anatomists meet at Columbia
College, New York; the American Psycho-
logical Association meets at Princeton ; the
American Folklore Society meets at Wash-
ington, and the annual meeting of the
American Mathematical Society is held at
Columbia College. These meetings will be
fully reported in ScIENCE.

PHYSICS.

ActuaL trial trips with flying machines
have recently been made by Mr. Maxim
ahd Prof. Langley. Mr. Maxim’s machine
was fastened to rails to prevent its rising,
and sailed 500 feet at the rate of 45 miles
per hour. Prof. Langley’s sroplane was
allowed to fly over the water at Quantico,
Md., on December 8th. Both Mr. Maxim
and Prof. Langley use light steam engines
in preference to storage batteries.

TrE Société Internationale des Klectri-
ciens established a central laboratory at
Paris about seven years ago. The principal
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object of the laboratory was the preserva-
tion of electrical standards, and to afford
practical electricians an opportunity for
testing their various instruments. It is
evident that such a laboratory offers special
advantages for the investigation of questions
belonging to the science and industry of
electricity. These facilities have been to
some extent utilized ; but, in order to in-
crease the usefulness of the institution, the
Society has added to it a School of Applied
Electricity. This school, which will be
opened on December 3d, has been con-
structed on a plot of land granted by the
city of Paris, the funds for the building
having been raised by private subscription.
Purely practical instruction will be given
at the school. There will be two chief
courses, one dealing with the industrial
applications of electricity, and the other
with electrometry. It is hoped that the
school will be a training ground for higher
work in the Central Laboratory, to which
it is attached. ——Natme

ANTHROPOLOGY.

Dr. CHARLES L. DANA’s address on Degen-
eration and its Stigmate, delivered at the
Anniversary Meeting of the New York
Academy of Medicine, Nov. 28, 1894, has
been printed in the Medical Record, of

. Dec. 15th. Dr. Dana traces with much skill

the historic development of the scientific
method that discovers mental traits and
especially mental degenerations from their
physical manifestations.

THE charges made against the manage-
ment of the Elmira Reformatory have been
dismissed by Governor Flower. The ma-
jority of the commissioners who examined
the charges report that the institution
stands preéminent among the reforma-
tories of the world and that its success in
the reformation of criminals has been extra-
ordinary. This confirms the views of the
leading criminologists and reformers.
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EDUCATIONAL. v
Dr. J. K. TaLMAGE has been called to the
professorship of geology recently established
in the University of Utah.

AwmERICA has accomplished much for the
advancement of Anthropology, but the work
has been largely done by the Government
institutions and by individuals. Columbia
College offers this year courses in Anthro-
pology (Dr. Farrand and Dr. Ripley), and
the University of California must now be
added to the institutions proposing courses
in this subject.

TrE Universities of Oxford and of Cam-
bridge have recently taken action of con-
siderable interest to Americans proposing
to study abroad. The comparatively few
Americans who have been in residence at
Oxford or Cambridge would undoubtedly
agree in recommending this course to others
as highly as studying at a German univer-
sity. But hitherto degrees could only be
obtained by undergoing very irksome ex-
aminations. Oxford will now confer the
degrees Litt. B. and Sc. B. on evidence of
‘a good general education,” and research
work evineing ‘a high standard of merit.’
Three years’ residence is required, but this
condition may be modified. The grace
adopted at Cambridge is as follows: ¢ That
a syndicate be appointed to consider: (1) the
means of giving further help and encourage-
ment to persons who desire to pursue courses
of advanced study or research within the
University ; (2) what classes of students
should be admitted to such courses; (3)
what academic recognition, whether by
degrees or otherwise, should be given to
such students, and upon what conditions ;
that the syndicate be empowered to consult
and confer with such persons and bodies as
they may think fit; and that they report
to the Senate before the end of the Lent
Term, 1895.”

THE fourth edition of Minerva (1894-1895)
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presents as frontispiece an etched portrait of
Lord Kelvin by Herkomer. The hook now
extends to 930 pages, an increase of 69
pages over the preceding edition, many new
institutions having been included. The
American universities and colleges added
in this edition are Bryn Mawr, Cincinnati,
Colgate, Massachusetts Institute of Tech-
nology, Nebraska, Ohio Wesleyan, Ver-
mont, Wellesley, Western Reserve, making
the total number thirty-nine. ,In attend-
ance of students the order of the great uni-
versities is Paris, Berlin, Madrid, Vienna,
Naples, Moscow, Budapest, Munich, Athens,
Oxford, Harvard. But in many of these
institutions attendance on popular lectures
seems to be included.

A work with the range of Minerva, giving
the courses as well as the instructors in in-
stitutions of learning, would be of much
use, but a difficult undertaking. The need
has, however, been supplied for the differ-
ent institutions of Paris by Le lLvret de
Vétudiant de Paris (Delalain Frére 1894—
95), prepared under the direction of the
general council of the faculties.

FORTHCOMING BOOKS.

Dr. DanienL G. BrintoN, Professor of
American Archeology in the University of
Pennsylvania, has in press a Primer of
Moyan Hieroglyphics, to be published by
Ginn & Co., Bosfon, in which he aims
to explain the eléments of the mysterious
writing on the monuments of Central
America.

Giny & Co. also announce a series of
handbooks on the History of Religions, edited
by Prof. Morris Jastrow, Jr., of the Univer-
sity of Pennsylvania. The Religions of India,
by Prof. E. W. Hopkins, of Bryn Mawr,
will form the first volume.

MacMiLLAN & Co. announce T'he Principles
of Sociology, by Prof. Franklin H. Giddings,
of Columbia College ; Monism, The Confession
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of Faith of a Man of Science, by Dr. Ernst
Haeckel ; Life at the Zoo, by C. J. Cornish ;
a new edition of S. Thompson’s Electricity
and Magnetism and Mental Development in the
Child and in the Race, by J. Mark Baldwin.

SOCIETIES AND ACADEMIES.
THE NEW YORK ACADEMY OF SCIENCES.

J. A. MarrHEWS, Notes on Carborundum.

Basarorp DEAN, On the collections of Fossil
Fishes at’ Berea, New London and Delaware,
-Ohio.

L. Mcl. LuQuer, The Relative effects of Frost
and Sulphate of Soda Eflorescence as shown
by Tests of Building Stone.

J. F. Kemp, Secretary.

THE TORREY BOTANICAL CLUB.
B. D. HaisteD, Abnormalities in Plants Due

to Fungus Parasites.
Hexry H. RusBy, Secretary.

AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS.

Lupwie GUTMANN, On the Production of Ro-
tary Magnetic Fields by a Single Alternating
Current.

In the absence of the author,the paper will

be presented in abstract by Dr. M. I. Pupin.’

A meeting of Western members will be
held the same evening at Chicago, where
the paper will be read by the author.

'Rarer W. PoPE, Secretary.

SCIENTIFIC JOURNALS.
THE AMERICAN NATURALIST.

Quarternary Time Divisible tn Three Periods,
the Lafayette, Glacial, and Recent: "W ARREN
UrnAM.

The Homologies of the Uredinea (The Rusts) :
CuARLES E. BESSEY.

On the Evolution of the Art of Working in.
Stone ;o preliminary paper by J.- D. Me-
Guire: CHARLES H. READ.
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Zoslogy n the High School: CLARENCE M.
‘WEED.

Editorials ; Recent Books and Pamphlets; Re-

~ cent Literature. :

General Notes :—Petrography; Geology and
Paleontology ; Botany,; Zoology ; Entomology ;
Archeology and Ethnology.

Proceedings of Scientific Societies.

THE PHYSICAL REVIEW.

Frontispiece : portrait of Professor von Helmholtz.

Studies of the Lime Light: EpwARD L. NicH-
ors and MAry L. CREHORE.

A Study of the Residual Charges of Condensers
and their Dependence upon Temperature:
FrEpERICK BEDELL and CARL KINSLEY.

A General Theory of the Glow-Lamp II.: H.
S. WEBER.

Minor Contributions; Notes; New Books.

BULLETIN OF THE AMERICAN MATHEMATICAL
SOCIETY.

On the Group of Holoedric Transformation of o
Given Group into Iiself: E. HASTINGS
Moogre. ;

On the Non-Primitive Substitution Groups of
Degree Ten: G. A. MILLER.

Briefer Notices; Notes; New Publications.

NEW BOOKS.
Popular Lectures and Addresses. Vol. II.,
Geology and General Physics. SR W.

TaoMPSON. London and New York.
Macmillan & Co. 1894. Pp. x., 599.
Light. Elementary text-book ; theoretical and
practical. R.T. GrazeBrRoOK. Cambridge
University Press. New York. Macmillan
& Co. 1894. Pp. vii,, 213. $1.00.
Manual of Physico- Chemical Measurements. By
‘WiraELM OstwALp. Trans. by JAMEs
Warker. London and New York. Mac-
millan & Co. 1894. Pp. xii., 255. $2.25.
Electricity One Hundred Years Ago and To-day.
Epwix J. HoustoN. New York. W.J.
Johngon & Co. 1894. Pp. 199. $1.00.
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