
INDEX TO VOLUME I. 


%*I%gricaerin bla,ck-fncerZ type rqfer to the nc$?nbei-eellprongrapha$7, the 'weekZ,y su?itmrcrg;' ti~ore i7z ordinary type, to pages. 
~Van!evgf contrib?rtors ure pvlnted in smaI1 eapitaln. 

~ ~ x R o T ~ ' ,c.(i'. OcCIli.rent:r of ~ I I I b ~ l ~ t i ~ l !  25%; light on, 724; marine, of Gcr- A\nthery!i~lri?, 21. 

Trc,ntiin, x.J., 504; intelliqence of many and Austria, 441 ;markings, 39. ilntl~oceras, 148. 

crow, ,576: of fisli, 827; paleoliihic man Algcb:.aic>~l Ant hon~yi:~, 
curves, 533. 492. 

in  Ohio, 350. A\liqninent curves or1 ellipsoid, 811. X n t i ~ r a c ~ ~ n e , 
synthesis of, 1074. 
BBOTT, I:. hl . Crayfish, 394. Aikaloids of n u s  romic:t, 767; sali- A~~tliraciteconl,  coalthin sectioneof,55; 

Abtiiali end t h ~ t a  fukclions, 3. vary, 569. fields of Pennsylvania, 647. 
Abics, 20; intt:tmedia, 25:). Ar .~ . sx ,d. A. Crested sen1 on coasL of i\nthrax, 55. 
Abnomlal dc~ltilion, 68. Maaeachusetts, 542; inteliigrnce of Artt!~renus,003. 3i l .  
Abor ig i~~alpopiiiatio!i of America, 833. crow, 513; sight whalc of North Rtlan- A~rthropologicalsociety,1':1ris, 20:. 
Absorption apparatlia for analysis, 360; tic, 508. Antl~ropologg oC(?a3rilria, 7 4 5 ;  ofFrance,

of aolar crrorgy, 5.72; i.pect~ra of ozolrc Allocla~ilo,319. 683: resources of, 744 ; urgent need 
and p ~ r n i t r i c  acid, 5. i l l l~habc t2nd hpelling-reform, 173. in, 407. 

Abitee, illnitration of, 501. Alphen* bidens, 17::; tlilctis, 173. Antin~ony, vuluii~atric deteri~?ination of, 
Abyssinia, 226 ~ o u t h e r n ,888; llalian Alpine flon-era, ferbilization of, 229. 3?8. 


expedition to 321. 3 1 ~ 8 ,  accidents in, 121; deforcstilrg in, Antlogoia, 661. 

Ac;~nthnrcnsl~d~uot i s ,  830. A4~~tiguity323. of man, 525. 

-%cantbias, 23. Altar-mounds in Anderson, Ohio, 345. Antwerp water-works, 841. 

Ac~ire l l :~  Blteration of ininel.nls, 1154. Apllroditea, Australian, 666.
siro, 116. 

Acarids, p~iipmorpl~ismand partheao- A iuminnm. 491 :mantifacture of, 17. Apis, 467. 


genesis ot, 951. LInialgarnatiorl, eltctrio, 481 ; silver, Aploastomata, 599. 

Accumiil;itor, oiectric, 644, action of sunlig1:t upoil, 489. Apnoea, origin of, 1051.

Acer danycarpun~, 229; pseudo-campcstre. Arnalia, 433. Apocrypta, ris:!). 

259. Amateur rratiiraliut, the, 374. Aypalaei?ia, 439. 
Acetabol:~ria, 314. iimazon, early explorations of, 126. Appalachian mountain club, 57, 287;
Acetoxime, 596, Ainhrr n la r  l'rcnton, 581. (Pourh) platr~a11,105. 
Acrtoxirnic acids, 597. ~imi~lyot lon ,  Apparatus, absorption, for eicmentary623. 

,Icliiya, 201. Amblystoma, 21. :cnalveis, 360. 

i i ~ ~ i d s ,complex inorganic, 262; ansnt- ~ m e i i n c h i r r ,4116. Lipp&ctiving iiinple and oompo~ind con. 

urated, 545 ; vegetable, action of, 011 America. Arcl::~eoIogioal institnte. See ccpts, time of,73. 
lead and tin, 926. Arc1iaeolopi~:al institute. Appletoi:'~ Short courne on  quantitative 

dconitum, $29; nal~ellae,806. ~Imtirican a&i.;tdeiny or' strts nud sciences, :rnaiysis, re~ iuwed,  400. 
Acrylic acids. 768. 83 ,156 ,237 .438 ,5 .58 ,412 ,417 ;  antiq~ra. S p s i l ~ r sIent.iformi~,36 .  

Actinoniyce~, 472, 559. rian society. 433, 9 12, 913; asclepiads. Arsct~ae,839 ;~~oll inationof, 992.

Actinophvys, 370, 466. 46;  association for the :~dvanccmrr~t Araacarosylon IZobcttianum, 230. 
of 
Actiorobolus, il!i. science.55P: its mi.ei.ineinPhiiadcln11ia Arnuco, 886. 

Acyclus inqvrichie, 33. 491); bibliography, 1011;ccnifers, Bsai ~lrchegoniata,148. 

i\denaria, 21. cxl~ibita6 I,ondon fishc~ies exliibit,ioo, Arcl~eologicai fritud, 35, Q Q ;  institnto of 

Adiantum pedi~tum, 405. 417; inst.. mining engineers, 57, 99, 4%; Smeric:t, 184.528. 

Adonis r~estiraiis. 5P2. oriental roricty. 558; pliiiosoph. soo., 57, Archcologv Americ:tn, in  Europe, 68%; 

Adiilterations in tea, $29. 120; iici~rncr, fritore of, I. of ~ i s t r i ' c i  of Coliimbiit, 916 ;  of Elussia, 

Aehy's dingrain of nerve-fibres, 440. Ameriraniate, congrees of, 409. 574. 

Aepina. 654. Ao~icia,Z iY .  Archidasmiis, 371. 

Beginella, 654. Amiuruu cntns, 828. Arcliin~cdea, 370. 

ileqirine, 215. Alliinonic hyposulphitcas reagent, 1143. Architeuthie princeps, 3.52, 417. 

Aeluroidea, anatomy of, 69. .irrmonites. 230. 5 14. Arcliiulus, 523. 

Ai'rial navigation ?y electricity, 294. Amnicoi:~ limona, $9.;. Archypt,ilum, 683. 

Africa, (;errnan exploration in, 34; ex- Arnocha obtcota, 3i0; ra.;l!osa, 405. Arccia virgo, 180. 


pediti.>ns for eaetern, 323. Arnphii.yon, 2;. Arctic c~irrenta;riO6: mollusks, 997 ; 
African notes, 1122. Arnphipoda, (lhnllenaer, 619. notcs, 1084, 1121; research, 159: Mrit. 
A,u>hlma, 612. A~npllistoma flawliekii, $2; ornntum, 5 2 ;  is11 co-operalion in same, 1B3; whale-
Agaon, 593. papiliatuti~,52. fishery in 1882, 33. 

Agaricus, 369; mellcils: 316, 369. Amylolyric action of saliva, 571. , Arctuidmr, 958. 

Agarum, 149. Anacttaris, 466. Ardcnnes pliyllites. 1038. 

Aglaoplienia, 334. Anntornicnl tecliuology a s  appiicil to do- drde t ta  rxilis, 45i. 

Agrarian inbtitotions, 78. mcstic cat, 398. Arcnicola piscatornm, 602. 
Agricnlti~ral experiment 8Catio11 of ('on- Andarnan islands. aborigines of, 340. Arsnicolites spiraiis, 39. 

nrsctici~t, report of, reviewed, 306: of Anderson, Ohio, aitar-mounds in,  348. ', Areopoma, '?Oa. 
Now Piirk,  384. ' Andceit~s,  Cheviot, 773. i\rf~.edaonite. 2 15. 

Agriculturiii report, government, re- ~ L X D H E N B ,  H., J o n .  Geodetic stntionq, Argarril spcctrntil of, ill..b n r ~ ~ e r ,  451. 
viewed. 142. 455. Argynnis, ovipositio!~ in, 153; Cybele, 

~igricnltore,  Uaiifornia, 678; U. S. depart- Andropogon fl~rcatus, 385. 52. 
ment of. Pee U. 8.Department, etc. Anrlrosacc, Indian species of, 47. iiriraema tripkiyllum, 202. 

Ag1.08tis. new species of, 659. Antmon~et r r ,  sphere, 643. Armeniarl plateiiu, eartliqnakes on, 937.
,%erotis incrmia. 400. Anemopliiiou~ flowers, 669. ARSISBP,If. P., New York agricultnrat 

~ \ i l :~n thns~iandnlosus,  466. Anqling, hihliogri~pily of, 461. cspcriment-station, 484. 

Ainigmatite, 2 15. -4ngulila Kieneri, 279. A ~ o m a t i c  n~omimines and diamines, oxi- 

Airnos. 219, 307. Anhydride of mannite, second, 205. dation of, 1073.

Air-sacs, peculiar. 65. Animal type, new, 305. Arrhamphus, 554. 

Alahama, roai and iron of, 101. Ankyiustoma, 344, determination of, 879; in waters 
A r s e ~ ~ i c ,
Alaska, erploratioos in, 657, 32 ; land- :\nncaled;urd unannaled iron, 418. coutaining e;~lcium salphate, 650. 

snails from, 1128; fishes, 83. Annelids, Xorth-sea, 564. Arsenidcs, formation of, by pressu~e ,  
.%laus 203. An~iularia, 397. 707. 
~ l b a n ;  institute, 56, 80, 1'33 173, 260, ilnodonta, 6?3; ci~lif~orniei~sis, &a-202' ,4rt irt Egypt, 580, 856. 
r\lb;ltro~s, the steamer, 588.' ' nca, 1.50: Btlri:rtilis, Sil ,  333; f4agiig, Artt'aian wcila, 470. 
Albert Nyanza, reported lake west of, :3il;  Nnttallinna, 22. Artificial fiirl, 1026. 

3'7. Anomia, 51, 426. d r c m  it:%licum, 492; ruaculaturu, 202; 
Albinos, 280. Ar~omorrhoca, 149. pollination 01; 446. 
iilccs can;idensis, 181. Anoplonassu, forcipata, 346. Arvicola, 655. 
Alcohol and heart,. 1001. Antcnnularia, 344. Ascaris lonchoptera, k2,; oaculnta, 204. 
Algae, chromatophor of, 325; fossil, Antlraxia, 083. Asclepiads, American, 46. 

http:Ar.~.sx


620 SCIENCE.-INDEX T O  VOLUME I. 


Asclepias cornuti, 444. 
Ascon~ycetes,  development of, 384. 
ASHBU~NER,C. A. Panther  Creek coal 

basin. 391. 
Ashburner.  C. 11. Panther  Creek coal 

basin, reriewed, 300. 
Asia, Russians and English in, 224. 
4 ~ n r r . u i l l n ~ ..-. -~ 4Rfi.--= . -
Aspidonectes irsper, 556. 
Aspiration of thoras. origin of, 357. 
dspleiiium montanurn, 370; 'L'richomaues, 

Assilina, 405. 

Assimilation and color. 332: in *uear- 


~ i s i m i l i t i kactivity, 612. 
Assos, explorations at. 528. 
Aatacus Iepto&rctylus, 344. 
Aateropliyilites, 397. 
Astronomical applications of photogra-

phy,  412 ; intelligence, tranvlnissio~r 
of, 25, 119; literature, ill., 112; piloto- 
graphs, 349 ; unit  of tinio, virtuai change 
of.-., 1 0 1 4 .- -. 

Astronomv, progress of, 205. 
d s y m m e t ~ y  of turbinated. bones in man, 

167. 
Atacnma meteorite. 933. 
Atavism in holr-deer. 401. 

Atlnntis riivived, 603. 

Atmosut~eric  action, induration of rocks 

by,313. 

A t o m ~ cvibration, energy of, 421. 
Atomic weights. calciilation of. 39i: heat 

of comhinziioi a function of, b9. 
Atropine, constitution of, 815. 
Atropos, 231. 
Attractions, 584 ; and repulsions of small 

floating bodies, 249, 335, 92. 
Atrvater. Professor. E x ~ e r i r n e n t s  with 

fertilizers, 263. 
AuGHeu, S., oil westerti pasture-land, 335. 
Aurora,  27, 122, 656; and, scintillation 

of stars, 1062; in California, 60; perio- 
dicity of, 920; spectrum of, 546. 

Australia, 501 i area of, 376; Sonth, rain- 
fall in, 1119; tertiary flora of, 841; 
weather predictions in, 717. 

Australian Alps, 502 ; Aphroditea, 568 ; 
Crostacea, 173. 

Autoxidation in vegetable cells, 508. 
Avicnla, 531; nebrascen~is ,  21. 
Axinitc, 113. 
Axis porcinus, 181. 
Azolla, 395,621. 
Aztec music, 752. 

Bacteria in fishes, 665. . 
13aiera, 259. 
BAILEY,I,. W. Indian relics from S e w  

Drunsn~iclr, 245. 
Baird, Spencer Fullerton, i l l . ,  123; report  

of, 636. 
BAKER.M. November aurora in Califor- 

nia, 40. 
Balaena biscayensis, 598; cisarctica, 598; 

glacialis, 508; islandica, 508; mystice-
tus,  598; nordcaper, 598. 

Ralfour memorial, 59; subscriptions to, 83, 
155, 237, 293, 410, 412, 5Si. 

Balkan peninsula, 1118. 
Balloons, centenary of discovery of, 203. 
13aItimore, surf;tce geology of, 2i7, 209. 
R a l ~ l t c h i ~ t a n ....... ~~ 

487. 
Bancroft's ~ i G o r y ,  379. 

Ban<lelier's investigations in Ncw Mexico, 


5'19
"-",.,r.7'2.". 
Dangiaceae of Naples, 664. 

Barassins vulgaris, 466. 

Barberry, purple-leaved, 1165. 

Barium o r  sninllnric acid, testine for. 


362. 
BABNARD,W. S. Movement of a rms  in 

walking, 140. 
Raromet~ ic  laws, 499. 
RARaoWs, W. B. Blight of flying-fish, 

603. 
Baaaltic rock, new, 117. 
Bascauion vetusturn, 21. 
Ba.scanium an th~cum,  556. 

I(ntteries, sccoiiclary, 923. 
B~rttery-cell, 485. 
Bavarian lakes. teniaerature and ice of. . 

303. 
, 

BAYLBS,J. C. h l i c rosc~pic  analysis of 
the s t r~ ic ta re  of iron and steel, 101. 

Bean, 1)s. T. K., 472. 
Bee.flu\vers, 668. 
Bee.fly, Efirmoneurn, larval stages ancl 

liabits of, i l l . ,  312. 
Belfast tint. hist, and pliil. soc., 209. 
B e l ~ i u m ,  carboniferous limestone of, 

1116 ; gcologici~l map of, 1!)0. 
Be~rizra?.,Ci. E. Sirigolnr mtlteoric phe- 

nomenon, i l l . ,  4. 
BELL, A. 11. -1ll?lrabct ant1 hl?elling-re- 

form, 473. 
Relonc truncata. 327. 
Bemhc, Rio, lio'9. 

Heni River, Indians on,  914. 

Hentlrodcim~rseionpatni, 117. 
Ecrebris vulgaris, 011. 
Bering Str;riL, l~inil-snails from, 11'28. 
Dermuda, giants, X96. 
Berneri t~na ma&ngascarieiisis, 522; odor- 

ata. 6'22. 
Bern6uilli's numbers, 585. 
Bertkauia, 231. 
Beasenierizing iuattc in reverberatory 

furnace, 713. 
Biblioqrapl~y,966 ; Anlerican, 1011; of 

angling, 461. 
Bic;~rbon;ite-of-so(ladi,veloper, 418. 
Bifilnr suspension, 645. 
Bile of inrurtcbmtci ,  coloring-lni~tters of, 

1 1 A X .  
Bile, uses of, 156. 

Bile-ducts, ncrres of, 568. 

Billiard-balls, impact of, 756. 

BIT+IBGS,J. S. Germs and epidemics, 


&.)8. 
Biloculiiia. 405: denrean:i. 612. 

I3ird, hermaphrodite, 64. 
Birda, action of, nuon insect oscillations, 

457 ; anatomy <<f, 157 ; yerminal disk 
of, 397; tarsus of, 4@2; TVisconsi~l, 
67.5. 

Bisl;o.irille meteorite, 655. 
Bison americani~, 279. 
BLIIR, H. W. Marlring geoditic stations, 

3 ~ 4 .  .' . of temper;rture under. , v..iiiatlon 
con(1itions.-. p r e ~ u m a b l y  the same, i l l . ,  
ZH'J. 

Blake collections, 83; expedition, Crus-
t;icra of, 546; stallrod crinoids of, 527. 

BI,.LI~E, \V. P. l ietai lurgy of nickel in 
the United States, 102. 

Blast-furnaces, 1024. 
Blast-furnace slag, 1149. 
Blastophaga, 2Si, 599; grossorurn, 433. 
Bleaching po\vder, 925. 
13iood in living mammals, nie;lsuremcr~ts 

of quantity of, 66; tlliril corpuscle of, 
567. 

Blood-circulation, d i~covery  of, 459. 
Blood-corposcles, red,  development of, 

908. 
Blne IIills of >[ass , 986. 
Bock, C., on ITead-liunters of Borneo, 189. 
Boj:~nus, organ of, of the oyster, 145. 
Bolivia, :rstronomicnl observations in, 616. 
Bolivian Indians, dialects of, 960. 
Dolosaurus r ;~pidens,  206. 
Bolton's Quttntitative analysis, reviewed, 

n-" 
L3J. 

B o n ~ b n s ,467. 

Bone, structure of. 621. 

Boneilia, 203. 

Bonln ~s iands ,  0cypodafi.oln. 390. 

Book notices, minor, 400, 606, review*, 


601. 
Book of the dead, 1059. 
Boomeranus, Egyptian, 1181. 
Rorago off~cinalis, 306. 
Boring, rock, iiiullusca~r, 422. 
Borneo, 652 ; head-hunters of, 189; na- 

tives of, 917. 

I3oronia pinnata, SO. 

Borotungstic acids, 976. 

Bosaiiquat, I%.1%.M., on  Slapneto-motive 


forc', 339. 
Boston. Americi~n academy (see Arneri- 

can academy) ; L1ppalachinn monntaio 
club (see I p p a l .  moantain club) ; soci-
ety of ar ts  (see Mahs. i118titute of tecll- 
noiopy) ;society of civil engineers, 261, 
484; society of natural history, 55, 57, 
15i, 237, 320, 410, 4 3 5  60, 61, 313 
337, 655; \\'alkcr prlzes of same, 618: 
water-works, 646. 

Botaiiv. fossil. 397. 
, 

Boutelouas, 335. 
H o v r ' ~1-- - . - - -'atagoniim voyage, 1083 ; on  the  

Bnegians. 1100. 
Bow and Belly River districts, 477, 881. 
Bower on Rower-Bnrff procesn, 103. 
BOWERS,8. Fish-hooks from California, 

i l l . .  575, 
~ r a i i l sof great men, 469. 
Brain-weiglit tables from Coclrin China, 

283. 
Briruchinecta paludosa, 81. 
Brancliiobdell:~ on ur:iyfish, 730; astaci, 

344; astaci leptotlactyli, 314; parafiita, 
344. 

Branchipus, 149. 
Brauns on  Ainos, 219. 
Braydi:~, 231. 
Brazil, bone.cavcmi of, 551; geology of, 

771; invertebrate fossila of. 291 .: hci.. 
ence in,  211. 

Hrazilian coast, 377 ; folk-lore, 964 ; 
mpdosa. 1172. 

Briti'in, Venus mcrcenarin in,  G72. 
British association, meeting of, in Can. 

acla,3.51, 374, 499; channel, l i lgi~ seas in, 
430; co.operation in arctic research, 
12.;. 

~ii~ii 'i-cle,electric conductivity of, 426. 
Urornitie, estimation of, in  presence of 

iodine, 927 ; inrestiqations on, 198. 
Brooklyn entom. soc., 27, 392, 56: 
Brookville soc. of nat. hist., 3i3, 3i6. 
Brown. H. Y. L.. 377. 
Bruckr;iannia, 307. 
Brunner von \Vattenwyl's European Or-

thoptew, reviewed, 605. 
Uuccinum, 319; niv;rle, 260; snlcaluiii, 260. 
Bucliloe dnctyloides, 335. 
Buckeye 1e;rf.stall; borer, 253. 
Brickland, Miss A. W., writings of, 3i6. 
Duff:rlo naturalists' field-club, 831. 
Buff:rlo Z'eitk~, 983. 
13uf0, 584; colon~biensis, 21. 
Building materials, tests of, 103. 
Uull's process for iron-smelting, 208. 
Dunothurian mammals, 801. 
Buoys, lighting, 873. 
Uureau of ethnology, etc. Scc U. 8.Bu-

reau. etc. 
Br rncass ,  E. Suggested improvements 

in lightbouscs, 221. 
Dnteo perinsyivanicus, 168. 
Diitscldi's Protozoa, 53. 
Butter, rancid, 769. 
13utterflies, illustrations of hmcricau,  

1094 ; life-histories of American, 003 ; 
mimicry in, 57 ; sswllow-tail, 793. 

Cable power for street-milways, 102. 

Cahot, Sebnstiitn, mappemonde of, 62. 

Cacliar earthquake, 67. 

Caddis-fly cases, ill., 732. 

Caffeine, 202. 

Caffraria, anthropology of, 7'45. 

Cairo, Wissinann's letter from, 608. 

Calamites. 90. 149. 397. 

Calcoola, 202.' ' 

Calceolaria, 492. 

Calclnus latens, 173. 

Calcium, quantitative determination of 


306. 
Calcium bromide, apatites and Wagner 
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Callimome, 590. 
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.. 
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921, 
Cape 5.erdc Isl t~nds,  438. 
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Caprellina, i54. 
CapriAcuu, 285. 
Carabidae, food of, 614. 
Carl~on, p1.esul.c and resisbance in, 540. 
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Carbonic-dioxirlr gas, antiseptic character 

of, 487. 
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Oiirics papaya, 611. 
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CARXEY,O. J. Piiyh', of Jlying.B3h, 543. 
C~wnivorous bee, 58. 
Carpal bones of nlnocerata, 339. 
Carpenter collection of Bloili~sca, 155. 
Carl)olithes, 21. 
Carri.8 cokilln svstem. . 1025.. , "
Cassia, 316; liqnca, origin of, 141. 

Ceriodauhnia. 467. 
Corvus ianadb~~s is ,  2i9. 
Cet,onia, 482. 
Cbadbourne, €'. A,, 120. 
Chatbtonpira. 3i0. 
Chalcis rsplnrator,  599. 
Chnlcolepidius, 203. 
Ciialepus traehypygus, 487. 
Clmllen-er amp hi pod.^, 619 ; medusae, 

i l l , .  16. 
CII.A~IBBP.LTN,T. C. Coyper-bearing 

series of 1,ako Superior, 433. 
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nortll-eastern l 'ei~~isylvania, 304. 
Chapman's Blorn, 837. 
Chara, 341. 
Characeact, American, 326. 
Charbon. 55. 
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CBills, blast.furnace, 1U2. 
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4Z6. 
Clilorination, finc gold from, 18. 
Chlorine, 198; action of, on metals, 977 ; 

estimation of, in presence of bromine 
or  iodine, 937. 

Cl~lorophyli, development of, 421. 
Chondr~a,:U4. 
Choneces sarcinulato~,  608. 
Chorillos, Peru, longitnde determinations 

at, 617. 
Chottes, flooding the, 988. 
Chriodorus atherinoides, 554. 

Chromatoplror of algae, 326. 

C'nronouraph, pendohln~, 703. 

Clr~rclcchis and Chuckchi-land, 1058. 

Chylocladia, 314. 

Cicada, 82, 467. 

Clcindela, 203. 

Ciconia alba. 23. 

cinchona ~~Ldgeriana,  
611. 

Coal. formation of. 89. 114. 2 A A .  n f  A
~ -,.,---,.u-, ~... 

h s k a ,  101. 
Coal-fielda, antl?mcite, of I'enn., 647. 
Coal-tar, new boilies from, 1077. 
Conn, liev. T., 27. 
Coast-~urvey.  See C. 8. coast, etc. 
Cobalt, separation of, from r~icktl ,  1141. 
Cobitis fossilis, 466. 
Coccincllidae, food of, 674. 
Coccirlina. 130. 
~occtilinidac, 130. 
Coclrin China, brain-weight t ;~blcs from, 

285 ; races in, 287. 
Cocon nncifcra, 13. 
Codes peresianus, 284. 
Coccilia, 279. 
Cokinq syuten?, Carves, 1025. 
Cold ern~ilsiiicatinn. 1 1 .  
C'oleopter:t, hrorth -hinerican, 36; of 

Cincinnati, 149 ; ~ c a l e sof, 455. 
Collem:r. 158. 
COI,LIER,P. Tinck of meteor, ili., 422. 
Color arld assimilation, 332. 
Color ill Egypt, 857 ; of lmrses, 620; in 

ldotea, 618 : words for, 1102. 
Color-grarl~rles. rle~,clopment of, 421. 
(!olor-nr(afi.i.enrrren of h i v ~ . 1 + , . , ~ .  in.305. A f  

Pwift. 473 ; lil l'cgasns, 139: of 3882, 
320, ill. 385,2t;O: socn in West Afric,?, 
493: tails of, 689. 

Commelvnn. l i O .~ ~~ " ~ .-,
C!ompass deviation, corrcct,ing, 485. 
Conlplexes of second degrre, 475 ; o t  

seconii order, 640. 
Com~oiiite.new American. 130. 
Comj)ression of metals, 112. 
Cornpsopnt~thui;, 201. 

Conduits. Arick. 4IC4. 

~ongr l t l t ioa  of'ca&onic disnlphide :tiid 


:llcohol, 970 : of soivents, 199. 
Congress of Americanists, 108; of gee. 

graphic societies, 617; international gao- 
ioqic2ll, 512. 

Conic;~l nn~biiica, 175. 
Conics, 604. 
Coi1.j ligate qnadn~ngit!a, 114. 
Conjugation of Infusol~ia thcorp of, 2y3. 
Connecticut academy of Arts and sciences, 

81,314.343 ; ag~icultural  cxperimonb. 
tati ion, report of, revicwed, 598; i~igli  

river terraces of. 29: minerals3 Bo! ; 
shell-fish commission, report of, 1583, 
revierved,.?P3. 

Connective tissue. 'mastzellcn' of, 104:). 

Conulus popula, 583. 

Convuraion-tabies of weights and meaa-


~ n v a .1306 
Conrza rivolarie, 433. 

7.8:.Cas~iopea,  Cincinnati, roleoptera of, 149 ; Ohio Cr~f i r ,C. S. Pel.fect interferelice of soulld 
Castilii~n \vords derived from hlexican, mechanics' institute (nee Ohio); sci- hv t ~ l r ~ b o n e ,  16i. 

440. entific activity at, 157; society of natato. Cope, E.-D., on iiiircnia, 160. 
Castor fibcr, 279. ral history, 350, 530; university of, 235: Copepoda, 515; fresh-water, 040; in 
Catalpa speciosa, 566. zoological gardens, 29s. mollusks and ascidians, 902 ; parasitic,
Caterpillar-ei~rinqhen.hirwk, 168. Cinguiaria, 387. 243. 

Caterpillars eater1 by kitten, 248. Cionamomum cassia, 50. Copper, volumetric determination of, 308. 

Catoc:ala unijug:roauglit in mid-ocean. 3i6. Cionella acicuia, 684. Copper-hearing rocks of 1,ake Suyerior, 

C?aucasus, ethnoprapby of, 910. Circus hudsonios, 168. 140, 221, 358, 453. 

Caudal crld of rertebr:%te embryos, 572 : Cladocera, fresh-water, 949. Copper orfn at  Spenccville, Cal., treat-


region in lizards, 5%1. CLARX, T .  M. Badly crystallized ment of, 207. 
Caulopteria, 149. wrouglit iron, 169. Copper-smelting, IIexicnn, 508; modi. 
Ceusus, 204. CLARICE, experiment,F. Mr. CIa~8-~001n fir.atinn in. 713; pl:mt, 1146. 
Cave-dwelling Pianariau. 451. 67; Neyer and Seubert'e litomic Co'ri11nndia,22. 
Cedroxylon Hermanni, 230. weights, 39i; new form of battery-cell, Cot.alllna, 844. 
Cemetery, ancient, a t  Nadisonville, O., 485. Corals, opercnlate, 447. 

3i3. Clasn.room esueriinmt. 67. -.-... ,. .C!nvd:sit.ee.. . . .GO.. 
Censns, compendium of tenth, 206; claueflk, 46i;'bident&, 492; dubia, 202. Corea, 746, 3162. 

French, of 1881,436; Hungarian, 223. Claviceps, 178. Cort>thra, 496. 
Centauren, cyanni, 306. Cleaning birds, 11. Corinth canal, 422. 
Centenary df balloor~ discovery, 293. Clt>psine, 2i6, 493. Corn, butt and tip kernels of, 1114. 
Centropomiile, characters of, 1097. CliE dwellinrs in  Ca6on de  Oheillv, 119. Cornell universitv. itericulturnl exueri- 
Ceramic collection, National museam, 54. Climate. zecilozic. 395. 458. 529. 602: ment-station. dfi8: new laboratorv.'ill,. 
Ceral)hiius Agassizii, 5.15. Nediter%nean, 832 ; of upper Senegal, 538. 
Ceratodus. s~awnine-habits  of. 737. 777. Corona. solar. 164. 
Cercopis s'ptimaria, 182. Clotl~&s-moths,907. ~orni,d;m; pi%ucts of alteration of, 
Cercops, 554. Clover, red, self-impotence of, 894. 8S4. 
Cerebral convolutions of man, 526. Clover.siclmcss, 311. Corvus hogilegna, 513. 
Cerebral cortex, localization of functions Cluster-fly, 250. Coryliis avellana, 350; insignis, 259. 

in the, 274; motor-centres in, 678. Clytus, 203. Coshacks, 1009. 
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Cotoneaster, 466. 

Cotton.seed, analyses of, 929. 

Cracking in ice, 248. 

CRAIG, '1'. N. Hermite's lecturer; rc. 


viewed, 337. 
Craobonrne meteoric iron, 604. 
Cranial deformation, 496, 284. 
Cfi~niology of Mongoloids, 747. 
Craniometry for general use, 579. 
Cmtaegu~aedtival is ,466; arhorescens, 466; 

cordata, 466; spathnlata, 466. 
Crayfish, 394. 
Crested seal, 542. 
Cretaceous fos8il8, I tal ian,  55. 
Crevailx, Bootana's unsuccessful search 

for, 378; rumor of his survival, 379. 
Crime, nonienclatnrt~ of, 915. 
Criminality in B'rance, 1134. 
Criminals, skulls of, 527. 
Crinoids, stalked, SZi .  
Criocoras simplex, 157. 
Cross-fertiliz;~tion,509. 
Cross-viilley8, 325, 356. 
Crossing it1 plants, value of, 231. 
Crotalus Iepido8, 21: ~nolossils, 21. 
C!rova, Priifessor, on New conilen8inq. 

hygl.omt!t(>r, 597. 
Crow, intelligence of, 359, 458, 513, 5i6. 
Crustacea allied to Willemoesia, 244; 

hustr;ilian. l i 3 ;  of Blake and 'I'ravail. 
le lu expedition8, 546; Devonian, 241; 
a t  time of moulting, 389. 

Cryolite, 432; gronp,  minernl8 of, 313. 
Crystallized wrougllt iron, 169, 248. 
Ctenodrilus, anatomy of, RGG ; mono.ty-

10s. 260. 
(:ubi, eastern, 987. 
Cncurbita ficifolia, 12;  mosclratn, 12. 
Culex mosquito, 420. 
Cllltivated plants, origin of, 12. 
Cumberlanil valley, stone graves of, 292. 
Cnnina, 19i. 
C.11p.shaped sculpture, 803. 
Cnpelopaqus bucinedax, 38. 
Cure for blast-filnlace cIiill8, 102. 
Cnrrent8, arctic, 506. 
c:nrved of any  deficiency, 84; whose co. 

ordin;~tl>sare elliptic functiuns 87. 
Cyxnea, anatomy and liistology)of, 144; 

Aunnslialn, ol. 
Cyanogen chloride, action of, on pyrrol-

potassium, 817. 
Cycioiiurrna ohiensis, 316. 
Uycloyrnpsu~ tasmnnicns, l i3 ,  
Cyclop?, 230, 467; l 'homasi, 4Q5. 
Cylj;~clers, n~eakne8s in, 106, 
Cylnatociera, 22. 
Cynops, 21. 
Uv6tipilvlium pr~smat icum,  20%. 
(:>8toliths, forrnntion of, 939. 
Cy8topliora cristata, 53, 5U. 
Cy~tose i ra ,344. 

Dahlia, 80. 
DALL, TV. 11. AIolln8ks of tlie family 


00cci1liirid:rc, 130; wire in deep-sei 

~onndinq ,  63, 191. 


D;rmnral:ind, land-llolilit~g in, ;j29. 
DANA, (3. I,. 'rwnsferred imoros8ions 

and visil;il exaltation, 534. A 


Danburite, 113. 

Daphnia, 467; hyalina, 495. 

Dnrwin, 531. 

Darwin, Charles, celebration of birtlrd:iy 


of.--.1 R . l .  
Darwin,  G. II., 26; on variations in the 

vertical, 10. 
Davenport academy of natural ~c iences ,  

439, 496, 472. 
D.47'18 TV. 11. Cachar eartliqualie of 


1869: 67; classification of islands, 484; 

c.roiis.vnlley8, 325, 356; I ~ k e  Ronne- 

ville. ill.. 570: lakes andvallrvs in north- 

eastern ~ennfiylvania,  304; t&nperatilre 

and ice of I3nvarian lakes, 393' Tracy 

on deflective effcct of earth's rotahon,  98. 


Dnwsox ,  G. 11. Glnciai d e p o ~ i t s  of the 
Bow and Belly River country 477. 

Dawson, J. W. Collections of.'l55. 
DEANE,C. 1fappemonde of S e b a s t ~ a i ~  

Cnbot, 62. 
Decay of rocks gcologically considered, 

Decodon verticillixtns, 21. 

Deep-sen fish type,  520; sounding, 65, 


183; mop, 565. 
Deer-iiiitlers, evoiution of,401. 
Deflective c.ffect of earth's rotation, 98. 
Deforedtiiig in Alps, 830. 
Deformation, cr:inial, 284. 
Jlegliitition, influence of centre of, on 

that  of respiration, 796. 
Dclolepis, 27s. 
Delta. metal, 818. 
Dentition, abnormal, 68. 
Denver. Colorado scient. soc. See Col- 

o r~ tdoscient. soc. 
Dcpartnieot of agriculture. See U. S. de- 

partmcllt, etc. 
Depths of the sen, 218. 
DEI%XV,0.A. Human remains of booe- 

caverns of I3razil, 511; rainfall of Ube- 
raba, province of Alinas Geraes, Drazil, 
2 i i .  

Derby,  0. A , ,  57. 

Dermntochelys coriacea, 417. 

Derme8te8, 492. 

Dero, HY. 

De8ert-plants, growth of, 940. 

Desnrorlium triguetrum, 80. 

Determinant, maximum value of, 692. 

Developer, bicarbonate-of-soda, 418 ; 


c:~rbonate.of-soda,419. 

Development of pollen in cycad8 and coni- 

f e r ~ ,41; by primogeniture, 165; of 
reptiles, 511: of rodents, ill., 1082. 

Devonian C'ru8tacea, 241 ; myriapod8, 
701..,-.

lliabrotica longicornis, 458. 

Di:~dectcr, 232. 

Uiadopliis regalis, 21. 

l)iatiilido.phosphol.i~s hydrate, 304. 

Di;ititIu~s arrneri;~, 306. 

Diaptomu8, 230; sicilis, 495. 

Dichogalny of Pelargonium, 445 ; varia-


ble, 893. 
l>iclinoii8 flowers, 1164. 
Dicionios mirabili8, 466. 
Ilictj-oneurn, 96. 
Dic tyopho~xvorax, 35. 
Dicyenia, :392. 
Dicyemennea, 392. 
Dicpemidae, 392. 
Diervilia? 306. 
Differential equations, 863, 1067 ; lin-

ear ,  861 ; pirrtial, 1066. 
Diffrncted liglrt, polariz:~tion of, 186. 
Diffraction, 96; in telescopes, 186. 
lligrstion in fishes, 62 : wit11 exclusion of 

stomach, 797. 
Digestive fluid.; of llorae, 602. 
Digitaline, action of, on  circillatory or-

gnns. 333. 
Dillina, 405. 
Dimorphism in Voraniinifera, 1170; in 

fossil Foraminifera, 843 ; in I'socidae, 
517. 

Diniya, 51. 

Dinocelata, carpal bone8 of, 339. 

Dinorlipbas, 464. 

I)inophilud, 303; s tructure nrld develop- 


ment of, 147 ; apatris, 51. 
Dinornis niauimu8, 52i. 
Dinosanria, 468; tarsu8 of, 462. 
Yioplotl~erinrn Manigaulti, 53. 316. 
Dioscoridrs, manuscripts of, 208. 
I)ipli\chnt., 370. 
Diptera, tliorax of, 954. 
Dipterocaris, 81. 
Dipyridyl, derivative8 of, 595. 
Discina, 22. 
Uisea~es ,  contaqious, of animals, 291. 
Dispersion formlilas, 95. 
Distornl~rn hepaticum, 330. 
Distribution of fresh-matel. m u s s o l ~ ,  54. 
Distribution of public iloconients,239,395. 
District of Colnmliia, archeology of, 916 ; 

ilurnan f.rona of, 578. 
Docilrnius, teeth and synonymy of, 731 ; 

Sangeri 52. 
nocumenis,  public, distribution of, 239, 

90'1
""". 
Dog, abnormal dentition in, 68; g r o w t l ~  

of il<nll in, 1133. 
Doiiclios, 13. 
Doliom, 531. 

Domestic allimals of Camargue, 679. 
Dopplerite, 494. 
Doris, 433. 
Dracuoclllus canariensis, 192; criniturn, 

492: viilsnris. 192. 
~ r ; i p e r ,D;. ~ ~ k n r y ,i l l . ,  29. 
l l resden meteorites, 22. 
Drop-shutters, speed of, 587. 
Dr~'nionenia qorgo, 612. 
Docif# t11:it fly abroad like pigeons, 6 i  

249. 

Earth,  rigidity of, 93. 
Earth-currents, registerin? apparatus for, 

i l l . .  596. 
Earth-worms, 457, 1027. 
Earthqoakes on Armenian plate~io,  937 ; 

Cachar. 67.  
Eait.lnd(an Pnlnionata, 948. 

J.R .E A ~ T ~ ~ A X ,  The  Florida expedition 
to obaerve the tran8it of Venus, 300. 

Echinocactus. 782: uolvancistril8. 370: 

Ecli iuh;  306. 

Eclipse, solar, of May 6, 119, 299, 587, 594. 

E c o ~ i o r n ~ c  - - , - .- ..
historv. 52%. 
Ectosteorhachis ciceroniu8, 204. 
E n o r ,  11.T. Extensiori of the theorem of 

the virial, nrld its application to tlie ki- 
netic t1ieo1.y of the F,institntion of ga8es, 
65; the internal molecular energy of 
atomic vibration, 42; liquefaction, va- 
porization, and the kinetic theory of 
8olids and liquids, 455 ; radiant heat 
and second law of thermodynamics, 
248; 8oli~r coroiia, 169. 

E D M A X D ~ ,J. R. Pair ing of first-born, 
Ri in  

Egg.8, fertile, from a dead moth,  392. 
EGLP:STON,'l'. Blue-dust a t  E m s ,  103. 
Egypt ,  a r t  in, 580. 
Xgyptian boomerangs, 1181; economy, 

ROT,. 
EiGengebirge, litliology of tlie, 7 14. 
Elaeocnrpus, 405. 
El:~pliiilion villo8mn, 409. 
T!!la8sonia zonatnm, 566. 
Eli18tic ~ p h e r e ,  vibrations of, 90. 
Electric amalgamation, 481 ; arc,  resist- 

ance of, 1071 ; discharge in rarefied 
air ,  421 ; lamp, new, 296. 

Electric light apparatus, 376; on coa8ts of 
France, i l l . ,  135, 161,187,214, 242; efect 
of, on vegetation, 554. 

Electric lighting, cost of, 295; motor, 
efficieilcy of, 590; railways, 356; tor-
pedo-boat, 297. 

Electrical conprefis, appropriation for re- 
8earclie8 of. 410: exhibition a t  Carn.  
238; irritability 'of spinal cord, IT, f 
machine, \Vimsliur8t's, 357 ; res i~ tancc  
of 8eleniani cells, 100; unit8, deterini. 
n:ction of, 57. 

Electro-magnets, winding, 1142. 
Electro-magnetic theory ot  light, 298. 
Xlectrolysis of hydrochloric acid, 107. 
Eiectrostatic and electrolnnnnetic fivfi 

terns, 591. 
Electrotonus of motor nerves of man.  

1178; of sensorynerve8 of man, 1179: 
Elt.phantiasis, i l l . ,  419. 
Elephant's ~nili;, 680. 
Elephants, parasites of, 148. 
Elephas afric;~nos, 371. 
Elisa beiia, 433. 
Ellipsoid, alignment curves on, 811; li-

auid,  rotation of. 47G : ~ a r a l l e lsurface 
to, 642. 

E l l i ~ t i cdouble refraction. 181. 
Ellii,tic functions, 350, *8,- 1138; ap-

plication of tlieory of blnnry forms to, 
88; curves whose co-orclinates are, 
87; formulas, 347 ; transformation of, 
P9"". 

Embryo chick, iymph-henrts in, 158. 
Emhryoiogical monogrnphs, 26. 
Bmbryoioqy of milk-glands, 162; of ro-

dents, 1053. 
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EMBRTON,J. R. &lode1 of the giant Oc. 
topus of the west  cotlst of America, i l l . ,  
79) 

E n r x o ~ s .6.1'. Lcadvillc porphyry,  192. 

Empcdics  moiuris, 232. 

E m s ,  flue-dust a t ,  105. 

Emuisific;~tion. colil. 11. 


space, 531. 
Encope,  l9 i .  
Endiaiyte, 21.5. 
Endoderrnal nervous sv*tem in lrvdroids. 

617. 
Endotr icha flammealis, transformations 

of, 151. 
Energy  of atomic v ib~a t ion ,  421. 
Engclmann on color and assimilation, 

332; on mnacul;~r  contractions, 38; 
Physiology of protoplasnlic motion, re- 
viewed. G U i .  

Engines, marine, 701. 

Errgland, meteoroloqic council of, 547. 

Englisli surnames,  77. 

Enti l ia  sinuata, 409. 

Ent imus,  203. 

Entomologist, U. S., report  of, reviewed, 


4'51. 
Entomology, economic, facts of interest 

in. 409. ~~,-

Ephemeris  of great  comet, b 1882, 56. 

Ephest ia  zcae, 409. 

Epidemics, 466. 

Epidcndrum cochleatum, SO. 

Epinasty of leaves, 40. 

E l ~ i p r e m n m  mir;~bi le ,  80. 

Epischura lacustris, 496. 

Epi thel ium, pulmonary, devclop~nent  of, 


1 1 7 A .  
E&ii&rs, 821. 
Equatior~s of seven t l~  degree, 178. 
Eauilibr;ition functions of semicircular 

canals, 847. 
Equisetuni, 21, 397. 
Erhliclii;~, 466. 
Erg-metre, Ayrton and I'erry, 764. 
Erinn rocks, spores in, 1127. 
Erica copressina, 49; stricta, 49. 
Erigeron ilarrellianus, 433. 
Erignathus barbatus, 642. 
Erymizon sucetta, 328. 
Eryoneicus caecus, 81. 
Esox locius, 613. 
Esscholtzia crocea, 306. 
Essex  Co., England, mammals of, 165. 
Ethnography of Cancasns, 910; of Kor-  

dofau, 467. 
Etnn, eruption of, 237, i l l., 390. 
Eucalyptus, 377. 
Eucharis ,  22. 
Eocopelln campanularia. 563. 
Eodendriom, 179, 230, 288. 
Bugiena viridis, 21. 
Eulirna, 996. 
Euphrates  valley, 1030. 
Enplecta, 467. 
Enpomotis  aareus,  327. 
Eupris t ina,  599. 
Europe,  American archeology in,  681. 
European  Orthoptera, 605. 
Euryp11ar.ynx pelicanoides, 231. 
Evans,  C. S., on Tartrates  of antimony, -.-

ZYS. 
Evolution of deer-antlers, 401. 

Exhaus t  steam injector 1020. 

Exhibition, fisheries, 64; preparation for, 


2.5. 

Expedition to the Iiuongo, 36. 
Experiment  - st ;~t ion,  agricultoral, Con-

nooticut, 396; New York,  484. 
Experimcnt-stations, national, 26. 
Exploration, present  condition of, 131; in 

Alaska, 32. 
Explosives, strength of, 1105. 
Exposure of thermometers, 26. 
Extension of statistical division, U. S.de-

partment  of agriculture, 25. 
Extravasation of water  from leaves, 891. 
Exudation of water  from leaves, 991. 

Faba,  13. 

Fabular ia ,  40;. 


Faotory-belln, 159. 

Fagos,  406; ferroginea, 259; sylvatica. 


phocenica, 269. 
Fangs of rattlesnalce, 63. 
Jcaraday Hills, 889. P c g i ~ ~ n i n g sof taxatioti in, 1136 ; crim. 
Fasciculites perfossus, 230. rr~allly ill, 1184. 
Fascioia J a c k ~ o n i .  52. VRANI~LIN.Cl~ris t ineI,. Pascal hexa. 
Fatigue curve of striated muscle, 396. cram. 592. 
Fat tening breeds of sheep,  632. 
Fau's explorations, 3i6. ~ ? I . i n i r s ] ~ a i d . ~ ~ ~ t i m i f ,1060. 
Faulting of coai-bed, i l l . ,  191. .Frt~zcn,P. IEozoic ant1 lowerpaleozoic 
Fayourn. 804. in doutlr Wales, 108. 
Beathers, colors of, 398. Preez i~rg  of liquids in vegetable tissue, 
Fecundity,  duration of, i n  man, 742. 395, 507. 
Felia concolor. 279: ilomesticus. 82. Ii'rench censns in 1881. 436 : deen sea 
Fergusonite, 49;. ' exploration, 497. 
Fe rn  distribution in  United States, 838. I?rttschin. 523. 
Rerns, 785; Jamaica,  13s. 
Fertility a t ~ d  earthn'orms, 1027 ; of land, 

causes of, in Uan:tdian territories, 1117. 
Fertiiization of alpine flowers, 229; of 

Asclepias cornuti, 444 ; of C2~t:tlpa I'nlica atra ,  224. 
speciosa, 556 ; of Gerari l i :~ pedicularia, Functions, Iheory of, 755; of two rar ia-  
135 ; of red sea-weeds, 725 ;of kkucca, 111~s..~~~ 414. 
614. ITitngi, xction of, on cane-sugar, 383 ; 

Fertilizers, field experiments with,  "3. glycogcn in, 1126; of Ohio, 779; of 
Fiber  zibcthicus, 375. TJnited Xtatrs, 663. 
Ficus, 433. I?uoicr~linaRorbesii, 663; quadraugularis, ..,
Fig ,  pollination of, 6147. USJ. 

Fig-insects. 599: natural liibtorv of. 904. Ku~ion-structures  in  meteorites, 24. 

~ i r a r i i t  13ancrofii, 419; corvi t o r ~ u a h , ~ 4 2 0 ;  1030. 


sanguinis-honrinis, 419; Smithii, 62. Pusus  l'iirtoni, 260. 
Filaria disease, i l l . , 419. I.'utore of  Amcricau science, 1. 
Finland, 222. 
Fiords, origin of, 1159. Gagc'a E l c m e ~ ~ t n  physics, reviewed,  . .- of 
Fire-flies, lnminosity of, 336. n l i .  

Fischer's Uanucl  da conchviiolocie. 898. Galcrita, 317. 

IFish. bacteria in .  ($6; : cakhinzy lil: di  Galicia, Jurassic  of, 1043.
, - - - ,  

giistjon in ,  62 ; i n t e l ~ i ~ e n c c ' o f ,327; (+alileo's Rvstcmc of the world. 122: te lc-
marlne, new soutliern, 1096; riionads scope, 15s. ' . 

in blood of, 944 ; type, deep-sea, 020 ; Galvanic resistance, 482. 
of Wisconsin, 625. Camasus coieoptratorum, 467; ~ tabu la r i s ,  

Fish-l~ooks from southern California, i l l . ,  467; stcrcor:~rins, 467; tardos,  407. .--
575. (ianin, 410. 

Fisheries exhibition a t  London. 64. 163. (+arnet, optical researches on,  600. 
Gaskell, ou Properties of cardiac muscle 

and n :~ to re  of action of vagns nerve 
u11on the heart ,  216. 

Ga8trophiius elephantis, 52. 
vie% ed, 307. (:auge system, standnrd, 875. 

Floods in  France. . 121: arevention of. (ieikie, A. Geological sketches a t  home 
. A 


301. and  abroad, reriemed, 280; o n  St. D a -  
Floi.al forms, 44. viil's rocks, 641. 
Florida expedition t o  observe transit of (Tcistbeck, A,,  on 'Temperatore and ice 

Venus,  300. of the Bavarian inkes, 393. 
Fiowcr,  largest, 727. G!l,zsinrus annuiipes, 173; longidigitum, 
Flowering, season of, 417. l i b .  

Flowers, anemoplrilous, 669; colors of, Gelatine emulsion, 12 ; plates, keeping- 
43 ; colors of, and light, 42; fertilization qnalitics of, 291. 
of alpine, 229; sexcs of, 783. Geneva, meteoroloaical obscrvat ioi~s at .  

Flue-dust  a t  E m s ,  106. 217. 
Flnidal  cavities in ynartz-grains of sand- Geodesic lines, 2. 

stones, 221. Geodetic night-signals, 173, 859; sta-
Fluorine nlinerals, 331. tions, 394, 468. 
Fly-t~.ap,  aegctabic,, 232. Gcographere' congress, 3i7. 
Fiying-fish, flightof, 191, 258, 543, 603. Geograplrers d e c e a ~ c d  in  1882,294; meet- 
Flying-squirrel in confinement, 402. i ng  of German,  206. 
Focusing, photographic, 160. Geographic;il congl,ess, 3d international, 
Fodder ,  moistened and coolreil, digestibil- 321; exhibition, 3'21; notes fro111 north,  

ity of, 1110; symphylum ;rsperrimom 885 ' rer iews,  607 ; publicatlogs in 
as ,  631 ; valiiation of, 653. 1882,' 376; society, royal, of I,ondon, 

Foetal membranes of opossum a n d  mar-  recent awards of, 660. 
supials, 451. Geography,  1183. 

Folk-lore, 963 ;Brazilian, 964; dinners, Geological congress, international, 512; 
965; in Europe,  961; society in Lon- map  of Be ig lun~ ,  190; map of Europe,  
don,  962 ; Spanish, 54'2. 184, 236; nomenclature, 600; nomencla- 

Fonttma's nnsuccessful search for  Cre- ture and coloring, 246; Indinna, report ,  
vaux, 378. reviewed, 336; survey (see I T .  8. geo-

Foraminifera, dimorpliism in. 843,1170. logical survey)  ; sul.vey of S e w  Jc r scy ,  
Forced draught  in steamers, 974. 265; snrvey of Ohio, report of, re-
Fores t  fires, 617. viewed 278. 
Forest.trees of gulf region, 140. Geology 'of Brazil, 771; Rufkalo Peakij, 
Forestry,  471; convention, 208. 983; I I a ~ a n a .545 ; Japan ,  166; Lake  
Formic acid. action of. on arornatic ' Superior, 218; Wttai, 460; stirface, of 

:lmines, 204. 	 vicinity of Brltimore, 277, 209. 
Fossi l  uiyae, 262; 	 botany, 397; insects Geometrv, non-Euclidean. 477: of n-di- 

f rom Greenland, 1075; peccary from rnensin"ns, 86. 
N e w  York ,  159; wood from India,  Geophiiuq, 149. 
510. Geothelphusa, 467. 

Fonlbes, Penis, o r  Fellata, 959. Geraniunl pratense, 306; s a ~ ~ g u i n e u m ,  
Fouque et  Nichel-Levy. Synthkse des 306. 

min6raux e t  des roclies, re<icwed, 459. Qerardiapedicularia, fer t~l izat ion of, 135. 
F o u r  roads, manumissions a t ,  808. German exploration in Africa, 34. 

http:Fly-t~.ap
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German plain, 938. 

G ~ ; ~ a n o ,F r ~ a r ,on liainfall of Uberaba, 


L i i .  

Gerrnalis early, 410. 
~ e r m i n a i l a y e r s ,not homologous, 10.54. 
G e r ~ n s ,456. 
Gerrhonotus. 21. 
Geryenia, 196. 
Grnss ,  J. \V. A n  a l l e ~ e d  exception to 

the second law of thermodynamics, 
ilin 

GII~BERT, G.  I<. Sitn's radiation and 
geologic climate, 458; \Vhitney's Cli-
matic chat~gca, 141, 169, 192. 

Gilbert, G. I<., on Lake Bonnevillc, i l l . ,  
5i0. 

Ginkgos, Permian, 562. 
Giooria, 21. 
Glacial deposits of Bow and Belly Itiver 

country, 4 i i ;  depression of Scotland, 
1080; erosion and lakes, 831; phe-
nonlcna near New Haven, 314; phe-
nomena in Ohio, ill., 269; theory, 97. 

Glaciation it1 Iieotocky, 510; of S o r w a y ,  
i n x l .  

Glacier, continental, thickness of, 984 ; 
granular structure of, 658. 

Glaciers, lost, linntinr for, with a micro- - .  
scope, 374. 

Gleditscliia triac:%othos, 466. 
Gleisen vallev. ~ 4 % .  
Qlycoyen in f;igI,'.il26. 
Glypiiocrangoti, 94;. 
Gneiss, carbooiferous, 1153. 
Gobi, across eastern, 12'3. 
Goniobiisis liveacens, 495. 
Goniouhvllum. 202. 

GOOD-LLE,G: 1,. Color and assimilation, 
332; dereloptnent of chiorophyll and 
color granules, $21. 

G o o n ~ ,  G. B. Internatioilal fisheries 
exhibition, ill. 44i, 554. 

Goode, (i.B., 263; appointmeot as  U. 8 .  
commissioner of fisheries, 265. 

G o o n ~ o \ r ,&I.R. Ilirect vision spectro- 
scope, 601. 

GOTTSOUE,C. Geology of Japan ,  166; 
Japanesc volciinoes, 329. -

Gould, Dr.  B. 8i i ;  gold medal award- 
ed to, 264; his Eranotnetria argentina, 
261. 

Grand CRiion group, 183. 
Grand'-littry's Vormation of co:rl, re-

viewed, 114. 
Granite, hornblendic, of Quincy, l lass . ,  

210. 
Grape-vines, rot in, 662. 
Grapt:! commx, 4 % ;  interrogationis, 433. 
Graptoderit carinata, 409. 
Graasca., -784.-
GRAY, ASA. T h e  origin of cultivated 

plaola, 12. 
Greely-relief party, 58i. 
Green fog, 10. 
G-reenland, fossil insects fi.om, 1075 ; 

ruins and qrares ill, 1007. 
Oregorio'a journal of geology, 265. 
Grislea, 21. 
Grotli, f'., on  Fluorine minerals, 331. 
Gnanine, 202. 
Guinea-pig oviui~ 849. 
G U I ~Stream, 43; ; vxplorations in region 

of, ill. 413, 531. 
Gulo luscus. 279. 
Gunnery,  291. 
Gunpowder magazines, drying, 918. 
Guns,  steel, 874; tensio~isin, 872. 
Guyot,, hbbti, on AirIca, 776. 
Gymnasia, Prussiao, 169. 

Hadrosauridae, characters of, 957. 

Hadrosaurus Foulkii, 468. 

Haeckel, E. Report on hleditsae, re. 


viewed, ill., 195. 
Haeti~atohlasts of Hayem, 1050. 
IIaelnato~nonas carassii, 466; cobitis, 466. 
Haematomyzus elephantis, 52. 
IIakea, ?YO. 
Halichoerus gryphua, 542, 465. 
Halictua, 22. 
Halicore, 53. 
Hali~niia auritus, 173. 

Haliotis californianus, 81; splendens, 81. 
IIalistemma, 612. 
Halitherium, 53. 
AALL, E. R. Apparent  attractions and 

repulsions of small floatine bodies, 335; 
Darwin on  variations in-  the vertical 
due to elasticity of tire earth's surface, 
10; magneto-motive force, 391. 

Hall effect, 1018. 
H;~lmaturus ruiicollis, 24. 
Halogenti, reactive power of, in haloid 

i.tlrcrs, 1022. 
Aaltcria polex, 116; tenuicollis, 116. 
IIarrriogii~ :irticx, 452. 
Handl~l,sch,&\.,on Hirmoneura, i l l . ,  333. 
Haplobratlchua, 729; aesbuarinua, 344. 
kI:lplol~illebium, 96. 
Harder's glnndu it1 rodent,^, 628. 
IIARGBR. The  heart  as a locomotive 

organ, 140. 
0. 

Harlatlia Hallii. 2S3. 
Harpalos, 317. 
HARRINGTON,M. 7IT. Telephonic time-

trtliiamittul~, ill.,  302; wedge-pliotome- 
ter, 450. 

IIartt, Prof. C.  K. 615. 
Harvard ciielnical club, 262, 304, 305, 

306,487,488, 768. 
Harvaril coilere obaerv:ltorv. 119. 349. 

Harvkid university, 437, 438; museam of 
co~np .  zoiil. (see &Iuseoln, etc.) ; Pea-
body muscum of arch. (see Paabody 
moseum) ; school of veterinary medi-
cine. 438; summcrinstr~tcIion in botatly, 
439. 

Ilasmell, TV. A. iLustralian crustacea, 
reviewed, l i3.  

IIavaoa, geology of, 345. 
IIawaiians, 9. 
Hawaiian Islands, 718. 
I IAZEN,11. -I.Dry. and wet-bulb liy- 

grometer, 502; oe~vcondenaing-hygrom- 
eter. 59i: rainfall a t  Panama. 452: solar , , 

constant .  549. 602. 


1z5, 161, 18i, 21z, 242. 
Heard Island, 1123. 
IIeart, action of, dnring hibernation, 

1046. beat of, 519; fatigue and nntri- 
tion o!, 518; as  loco~notlve orqan, 140; 
origin of, 334; as  aoction-pump, 1048. 

Eleat and cold, influeoco of, up011 ~nrtsclea 
poisoned by x~eratria, 670. 

IIeat, chance of chemical constitation by,  
19.3. 

Heat of combination a function of atomic 
weight, 99; of solution and of dilution 
of pcrchloric acid, 191; specific, 192. 

Heatii, structure of leaves of, 133. 
Heer'a Flora fossilis arctica, 49. 
IIeilprio, il., on Giacial theory, 97. 
Hrimia, 21. 
Heitzmann'a llicroscopical morphology~ 

reviewed, 603. 
Helianthus k~i~noils, 306. 
Heliometer, Yale observatory, i l l . ,  91. 
Heliozoon, social, 943. 
Helix, 612; alonansis, 492; arbastorum, 

492; aspersa, 492; dupoteliaoa. 492; 
lactea, 492; yualtieriana, 492; pomatia, 
49!; pygmaea, 492; rnderata, 584; ver- 
mlculata. 492. 

action 

Hemiaster, 22; hum- 

He~nicaulodon eifodiens 

EIemirha~nul~lne.554. 

Hernizonia, 50. 

HENDRIOICS,<J.E. Pairing of first-born, 


2i8. 
Herbart's works, 171. 
Hermann on Origin after birth, of aspira- 

tion of the thorax, 357. 

Iiermaphrodite bird, 64. 

IIermita's lectures, 337. 

Hcro myths, 282. 

HERRICIT,F.H. Sand-tracery, 192. 


Iloterillin;~, 465. 
Heterogenesis in Copepoda, 515. 
Hetorograpaus crenulatus, 173. 
Heterothaiamus, 82. 
Hrxagrarn, Pascal, 592. 
Hexa~ni ta  inflata, 568. 
Hibernation, action ofheart  during, 1046. 
II icraciuo~alpinurn, 552. 
High stations, observations at ,  119. 
HILGARD,E. TV. Distribution of public 

documents, 395. 
HILL, A. R. 8liop-treatment of structu-

ral steels, 1015. 
IIimalayan melupbyrs, 20. 
Hirmoneula.ill..  332:. exotica, 513; ob-, . 

scum, 513. 
Hirondelle, I,'., i l l . ,  388. 
Hirach's 1Zeport on machinery a t  Paris, 

1878, reviewed, 605. 
IIistology of pzincrcas, 67. 
History of fresh-water mossels, 54. 
Hiatriuplioca eqnrstris, 41i. 
Hitchcock, C. H., 350. 
Hittite inscriptions, 1182. 
Hive-bee, color-preference of, 305. 
IItiroesite, 433.. 
Holbrookia texana, 21. 
HOLDENE,  S. Houzeau's Astrononiical 

l i terat i re .  i l l . ,  112; map  of pliinets and  
stars near sun, l l a y  6, 1888, i l l . ,  65. 

Holder, C. V. Animals extinct witlrin 
h u ~ n a n  memory, 559; right whale of 
the North Atlantic, 598. 

Holopus, 83, 527. 
IIolosanrus, 372. 
Holozooia, 5u; filipes, 50. 
IIotnoloeiea and cooici, 6HC. 
H o ~ n o p u s  elephanlia, 52. 
Hong Kong, observatory at ,  37i. 
Hoplia, 203. 
IIornblendic granite of Qoincy, hiass., 

210. 
IIorse, colors of, 629; digeative fluids 

of ,  602. 
Horse-trottitle. from mathematical stand-

point, 355. 
IIoughtoo Farm,  250, 374. 
IIouse-flies in Philippines, 169. 
Honzeau, J,C., 236. 
Houzeau :iod I,>&ncaster's Astronomical 

literature, reviewed, ill., 112. 
IIovelacaoe's I,es races homaines, re-

~ i e w e d ,516. 
IIOTT~E,H.  M. Cure for blast-fornace 

chills, 102. 
Howell, G. Mr. Topographical map of 

New Jersey, reviewed, 545. 
Hubrecht  o n  Developtnent by prinlogeni. 

ture,  165. 
I I u m a t ~  fauna of District of Colombia, 

,575: ~.emains in bone-caverns of I3ra- 
i i i ,dkl ;  

Humboldt, iL. voo, letters of, 618. 
Humite,  317. 
I I i t~nus  in soil, determination of, 265. 
IIoogallan census, 223.;', 
HUNT 1.S. Coal and iron of Alabama, 

101;' decay of rocks geologically con-
sidercd, 394; geology of I'ake Superior, 
91R 

11uFEicane of ~ c t .  20, ISW, sn. 
8 .I I u s ~ r o ~ ,  Peculiar faultingof coal-bed, 

i l l . , 191. 
Hybrid, pleuronectoi~l, 623. 
Hydra,  50, 179; grisea, 81; oligactia, 81; 

viridie, 81, 143. 
IIydra developlnent of tentacles of, 238 ; 

ontuke of green cells of, 142. 
Hydraulic experiments, 69'3; machine-

tools, 975. 
IIydric peroxide as reagent in chenlical 

analysis, 1108 ; snlphide, preparation 
of, f rom coal-gas, 1107. 

Hydrochloric acid and cafleine, 1021; 
electrolysis of, 107. 

Hydrogen lines, reversal of, 1068; mhia-
tles, $65, 1141. 

Hydroida, Australian, 513; endodermal 
nervous systern in, 617; histology of, 
388; nervous system of, 387. 

IIvdro-medusae without digestive organs, 
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Hydrophilus, 82. 
Hydropsyche, 345. 
Hydrous salts, changes of volume and of 

molecular arrangement in, 108. 
Hydroxylamine reaction, 766. 
Hygrometer, condensing, 597; dry-and 

wet-bulb, 502 
Hylerpeton, 523. 
Hylonomus, 523. 
Hylopus, 523. 
Hymenoptera, thorax of, 954. 
Hypergeometric series, 641. 
Hyperoodon, 555. 
Hypersthene-andesite, 375, 985. 
Hypocnemus, 612. 
Hypoglossus, origin of, 59. 
Hypophysis, development of, in Petromy-

zbn planeri, 356. 

Ice-age in Pennsylvania, 376; caves, 5 4 9 ; 
palace at St. Petersburg, 375; plant, 
610. 

Idotea, color in, 618 ; tricuspidata, 288. 
ILES , G. Compass deviation, 485. 
Illinois state laboratory of natural his­

tory, 155, 374, 495. 
Illustration of an abuse, 501. 
Import duty on scientific journals, 589. 
Impregnation, activity of yolk during, 

1133 ; in turkey, 576. 
Improvements at Batopilas in silver amal­

gamation, 19. 
Incas, metallurgy of, 819. 
India, 631. 
Indian burial-mound, 168; meteorology, 

367; music, 751 ; portraits, 83; relics 
from New Brunswick, 245; species of 
Primula and Androsace, 47 . 

Indian Ocean, 1134. 
Indian-office report, 684. 
Indiana geological report, reviewed, 336. 
Indo-China, 1086 ; coal and mineral fields 

of, 1079. 
Induction, Conti's system for neutralizing, 

765. 
Induration of rocks by atmospheric action, 

313. 
Infants, weight of, 1006. 
Infinitesimals, 933. 
Infusorian, new ciliate, 370; theory of 

conjugation of, 373. 
Inhibition, 1177. 
Injector, exhaust steam, 1030. 
Innus pithecus, 261. 
Inscriptions, Hittite, 1183. 
Insect oscillations, action of birds upon, 

457. 
Insects, color-preferences of, 955, 1093; 

fossil, 375, 1095 ; respiratory mechan­
ism in, 6 7 3 . 

Instrument for measuring intensity of 
aerial vibrations, 4 . 

Insulation of electric-light wires, 813. 
Integrals, definite, 536, 860. 
Integumentary appendages, 337. 
Intensity of aerial vibrations, 4. 
Interference of sound by telephone, 167. 
Intermaxillary bone, development of, 

1099. 
Intermedius of carpus in man, 743. 
International African association, 499; 

bureau of weights and measures, 441; 
commission on geological map of Eu­
rope, 236; conference for determination 
of electrical units, 87; congress of elec­
tricians, 120; fisheries exhibition, 417, 
ill. 447, 564; geological congress, 184, 
512; standard time, 159. 

Intersections of circles and spheres, 
348. 

Invertebrates, coloring-matter in bile of, 
1168 ; research on lower, 337 ; trade 
in Californian, 339. 

Iodide, ammonio-argentic, 934 ; electric 
conductivity of, 436 ; of silver in emul­
sion, 1069. 

Ioglossus, 554. 
Iowa weather service, 376. 
Iridium, electro deposit of, 83; reproduc­

tion of osmides of, 104. 
Iron, of Alabama, 101; annealed and un-

annealed, 418; native, 4 9 5 ; in Ohio 
mounds, 913; pig, dephosphorization 

of, 1147 ; structure of, 101; volumetric 
determination of, 308. 

Iron-smelting, Bull's process for, 308. 
Iron vessels, 973. 
Iroquois, 633 . 
Irritability of spinal cord, electrical, 155. 
IRVING,' ii. I), Rocks of Lake Superior, 

140, 359, 422. 
Islands, classification of, 484. 
Isomorphism, modification of law of, 106. 
Isosoma tritici, 409. 
Isotropic solid, strain of, 967. 
Italian cretaceous fossils, 5 5 ; Limaces, 

946. 
Italy, area of, 1035. 
Itieria, 252. 

Jade, 431 . 
Jamaica fei'ns, 138. 
James's Guesses at purpose in nature, re­

viewed, 400. 
Japan, Ainos of, 219, 307; geology of, 166; 

volcanoes of, 329. 
Jefferson physical laboratory of Harvard 

university,.437. 
J E F F R I E S , J. A. Cleaning birds, 11; 

zoological regions, 393. 
Johns Hopkins university circular, 499; 
. scientific association, 194. 
Joslin, O. T., on phosphides of platinum, 

235. 
J uJuy, geology of, 115-1. 
Juliane-haab, minerals from, 315. 
Jumala, 260. 
Junker on the Uelle, 334. 
Jupiter, mass of, 474. 
Jurassic of Galicia, 1043. 

Kabyles, woman among, 470. 
Kampecaris forfarensis, 371. 
Kansas, State university of, 154, 319, 471, 

556. 
Karnak, geographical list of, 583. 
Keane's Classification of the races of man­

kind, 557. 
Kebler, E. A,, on Cadmium iodide, 235. 
Kentucky, glaciation in, 510. 
KERR, W. C. Topography of South Ap­

palachian plateau, 105. 
Keweenaw-point geology, 248. 
Keweenawan series, 307. 
Kinetic theory, 455. 
KINGSLEY, J. S. Haswell's Australian 

Crustacea, 173. 
Kinzua viaduct, 433 . 
Kirchhoff, A.,'on Classification of islands, 

484. 
Klein, C , on Optical researches on gatfhet, 

600. 
Klemm, Dr. Gr., anthropological museum, 

559. 
KNEELAND, S. Flying-fish, 191; house-

flies in Philippines, 169; intelligence of 
crow, 359; moxa in Japan, 457; Negri­
tos of Luzon, ill., 415; Tagals of Lu­
zon, ill., 297; typhoon at Manila, ill., 6. 

Kogia Gfoodei, 470. 
Kongo, Stanley and de Brazza on the, 

335. 
Kordofan, ethnography of, 467. 
Kradibia, 599. 
Krao, the human nondescript, 685. 
Kuengo, expedition to the, 36. 
Kunckelia gyrans, 116, 612. 
Kunstler's theory of Protozoa, criticism 

of, 369. 
Kyanethine and derivatives, 593 . 

L., W. J . Rainbow, 513. 
Laboratory for physics and chemistry at 

Cornell university, ill., 538. 
Lacazina, 405. 
Lacerta agilis, 232; muralis, 511. 
Lachesilla, 231. 
Lachrymal duct in mammals, 636. 
Lactic acid, determination of, 877. 
Lacustrine formations of St. John, 773. 
Lady Franklin Bay, relief of party at, 

473, 497. 
Laemophlaeus alternans, 409. 
Lagerstroemia, 370. 
Lagophylla, 50. 
Lake Agassiz, 220. 

Lake Bonneville, ill., 570. 
Lake Constance, altitude of, 690 . 
Lake Michigan, fauna of, 495. 
Lake Moeris, 887. 
Lake Ontario, terraces and beaches about, 

38. 
Lake Superior, copper-bearing rocks of, 

140, 221, 359, 453; geology of, 39, 218, 
575; rocks of, 11,334,422. 

Lake survey, 346. 
Lake Winnipeg, southward discharge of, 

30. 
Lakes and valleys in Pennsylvania, 304. 
Lambrus latirostris, 173. 
Laminarites Legrangei, 330. 
Land-shells, European, 448. 
Land-system of Franks, 1060. 
Landes, French, 1118. 
LANGLEY, S. P. Photographing the co­

rona without an eclipse", 4; spectrum of 
argand burner, ill., 481. 

Lanium album, 306; maculatum, 306. 
Lanthanum, atomic weight of, 709. 
Lapithes, 231. 
Latent heat, specific heat, and volume, 

354. 
Lathyrus odoratus, 306. 
Laughter in lower animals, 381. 
Lawsonia, 370. 
Lead as an intensifier, 393 . 
Lead-smelting at Altenau, 1078. 
Leadville porphyry, 192. 
Leaf-movements and light, 39. 
Least bittern in Newfoundland, 457. 
Leaves, basipetal development of, 1 3 3 ; 

, epinasty of, 4 0 ; exudation of water 
from, 991 ; structure and movements 
of, 385. 

LECONTE, JOHN. Apparent attractions 
and repulsions of small floating bodies, 
249; freezing of liquids in living vege­
table tissue, 395; sun's radiation and 
geologic climate, 543; thermal belts of 
North Carolina, 278. 

LECONTE, JOSEPH. Ducks that fly 
abroad like pigeons, 249; movement of 
arms in walking, 220. 

Lecture experiments, 250, 13 ; with zinc-
dust and sulphur, 18. 

Lectures at American museum, New 
York, 85; at Boston, 293; at Cooper 
union, 120; upon materia mcdica, 291; 
at New Haven, 293; scientific, at Har­
vard divinity school, 84; at Washington, 
27, 85, 377. 

Leeches, segmental organs of, 999. 
LEIDY, J . A study of the human tem­

poral bone, ill., 380, 475, 506. 
Leidy, J., on Rotifera without rotary or­

gans, 37. 
Lciodon, 372. 
Leitocheira bispinosa, 173. 
Lemonias Nais, 554; Palmerii, 554. 
Lepidodendron, 90, 149, 840 ; Harcourti, 

397; Justieri, 397; rhodumnense, 397. 
Lepidolite, 315. 
Lepidopodinae, 376. 
Lepidoptera, Wisconsin, 794. 
Lcpidopus elongatus, 117. 
Lcpidosteus osseus 274. 
Lepidostrobi, 397. 
Lepomis, 556. 
Leptoptilus cruminiferuR, 23. 
Lesseps, de, on Rainfall at Panama, 453. 
Lestosaurus, 372. 
Letharchus velifer, 555. 
Leiicochroa baetica, 492; candidissiraa, 

492. 
Leucospori, 369. 
Lewis, H. C., on Glacial theory, 97. 
Leyden museum, Crustacea in, 950. 
Libellago, 612. 
Libellula, 82. 
Lichomolgus, 433. 
Lick observatory, transit of Venus at, 94. 
Lievrite, 315. 
Light on algae, 734 : colors of flowers, 

and, 4 3 ; electro-magnetic theory of, 
398; leaf-movements and, 39 ; percep­
tion of, by low organisms, 5 3 ; white­
ness of various sources of, 184. . 

Light and foliage-leaves, 736. 
Lighthouses, improvement in, 221. 
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Lighting buoys and railroad cars, 873. 
Limaces. Italian. RIA. 

I.;. 4di. ~612:  camoestrls. 275: 

516. 
Linwu;~I glands of frog, 1002. 
~ i n z u i s t i c  journal, a iiem, 375; manu-

scripts, catalogile of, 208. 
Lingula, 166. 
Liquefaction, 455; of oxygen and ilitro- 

gen, 970. 
Liquids, flom of, on surface of borette, 

g78. 
Liriope, 196. 

Lirus pcrciformis, 117. 

Lisbon, yeograpliicnl soc., 121. 

Lisgocaris, 81. 

Lithium in waters containing c<llcium 


sulplii~te,650. 
Lithology, archeological, 1029; inetruc-

tion in, a t  Plliladelphi~t, 56. 
Little hIiarni rallcy, mounil explorations 

in,  496. 
Liver, destruction of red blood corpus-

clesin, 134; structural changesin, 909. 
Liver-tlulie, life-liistory of, ill.,  330. 
Lisidi ,  European, 953. 
Lizard schists and serpentines, 887. 
Lizards, caudal recion in 521. 
Locomotion, aninlitl, l ~ l ~ o ~ o g r a l ~ l ~ y  as ap-

plied to, 189. 

Locust ravages, promoting, 252. 

Locusta viriclissinia. 5i4. 


Loiiyo, 276. 
Longitude detcrminzttions at Chorillos and 


V;~lparaiso, 617; establishing secondary 

meridians of, 292. 


Loplrins piscatorlon, bones of, 624. 
Lost  continent, mictoscopic el-idence of, 

h4n.--.. 
Louisiana, explorations in, 556. 

Love-songs, 582. 

Lowcll institute, 235. 

Lucanidae of U. S., 932. 

Lumbricolua, 496; variegatus, 406. 

Luminifi?rous ether, density of, 183. 

Lomi~iosi ty of magnetic field, 971. 

Lunar cratcr l'lato, 63:. 

Lund on Human remains of bone-caverns 


of Bmzil, 541. 
Luzon, Xegritos of, ill., 415: Tngals of, 

ill. ,  297. 
Lvcodes. Snnuil la  Ricneri of Gunther  a ,  

L y n x  canadensis, 279. 

Lytliraceae, 48, 786. 

Lythrum, 316. 


M., S. T. Book reviews, 601. 

M., T. C. P;rirlng of first-born, 360. 

Macgregor's Wanilerings in Balochistan, 

.",.-..--, A",. 

Machinery a t  Paris, 1878, 605. 

Macl;ly's travels, 403. 

Maclura aurantiitca. 207. 

Macroclilamys, 467. 

Macroglossa Titan,  203. 

Macrophthalmus defln~tus,  173; dilitatus, 


900. 
hladisonville, O., ancient cemetery a t ,  373. 

Magnesium carbonate, 197. 

Magnetic field, luminosity of, 971. 

Magnetism, influence of, on cliemical ac- 


tion. 36: rotatorv eRect of terrestrial. 
420. 

Magnetization, molecular theory of, 483. 

Magneto-motive force, 391. 

Magnified objects, app,lrcnt size of, 343. 

Llaine, shell-heaps 011 co;~st of, 319. 

Maine's Sa r ly  law and oustqm, reviewed, 


485. 
Maize, variability of, 234. 

N;ilacolo~ical notes, 1047. 

Malua, 466. 

Mainm~iliaogerm, morphology of, 627. 

Lfatnmais of Essex Co., England, 163; 


lachryinal duct in, 626; of north-eastern 
New Yorli, 72; iiotocllol~d of, 399; 
quantity of blood in living, 66;  as 
weather-prophets, 4:iG. 

>Ian, abnormal dentition in,  68; asym-
metry of turbintited bones in, 167; 
cerebral coiivolutions in, 326 ; fecun-
dity in,  742; prehistoric antiquity of, 
525. 

Slan.eatinm mollusk, 1129. 
Mangancsz binoxide, formation of, 425. 
Xaniln, typiioon at ,  6. 
Manitoba fislies, lS2. 
hlanoite, seculid anhydride of, 205. 
>lanumissioi~s ;at fortr roads, 80% 
Manuring vineyards, 26-1.. 
Xlanuscript 'I'roano, 578. 
Map of planets and stars near sun,  LIay 

6, 1883, ill., 65. 
I l a n c o u ,  J .  I3 Geological map of Bel-

gium, 100; intcmational geological con- 
gress, 512. 

JIargaritaoa margaritifern, 22, 492. 

Uargelis, 196. 

Marginella, 531. 

hlarlno cngincs, 701. 

&larionia, $24. 

Afarsli. 0.C. Distribution of casts of 


Ibhaniphorl~ynchus,56. 
Marsilit~, 21, 397. 
Alarsupials, communication between mc- 

diari vaginal col-ile-sac and uro-genital 
canal in,  nftor parturition, 71; foetal 
membranes of, 461. 

MARTIN,H. S. Consequences of spleen 
estirpation, 68; influence of the  vagils 
nerrc upon the lioart, 220; origin, after 
birth, of aspiration of t h o r m ,  357; 
propertics of cardiac muscle cud nature 
of the a c t i o ~ ~  of the vagus nerve upon 
the heart. 246; rhythmic musc~l la r  con-
tractions 38. 

h la r t i l~  a n i  Jloale's Hand-book of vcrte-
brate dissection. reviewed. 281. 

Llartin, J . ,  263. 
Yaryland, med. cl~irurg.  faculty of, 1001. 
>Pass of planct, 919. 
Mas~icl iuset ts ,  crested seal on coast of, 

542; inst. technology, society of ar ts ,  
15i, 3i5, 439, 529, 560. 

Xastzcllen of connective tissue, lOl9. 
Naterial point, motion of, 1065. 
Mathematical tripos in ~lniversi ty of Cam- 

bridge, 412. 
Zfatliurina, 466; penduliflora, 522. 
Maturation of reptilian ovum, 1003. 
Xaswell ,  James  Clerli, Life of, reviewed, 

360. 
hlaya manuscripts, 585. 
Measurement, absolute, 64.5. 
hlechzanics. teachine. of. 416 : theoretical, 

~legalotro%ha,38.-

Megatherium Curieri, 151. 

hlelaenis Loveni, 260. 

Melaphyrs, Hirnalayiln, 20. 

Meleagrina cztlifornica, 81. 

Melopsittacus, 261. 

Men, races of, 516. 

Menard's Oriental history, reviewed, 41. 

Menobranchus 270. 

hlenyanthes tiifoliata, fall blooming of, 


137. 
hlercnry, double haloid salts of, 16. 
Mer~3jkowsky's Stlctociliata, 271. 
Merian, Peter, 155. 
Meridian-circle, deviation of axis of, 

1063. 

X E R R I A ~ ,( 2 .  11. T h e  least bittern i n  
Newfoundlaoil, 457. 

MIRRILL, G. 1'. f i i i idal  cavitics ill 
quartz.gmins of sandstones, 221. 

Merv, Russo-Persian boondary and ,  130. 
~ I e s e m b r y a n t l i e ~ ~ ~ u mcl.ystaliinum, ($10. 
Xesoderm, vertebrate, origin of, 733. 
Zirspilus, 466. 
JIetal-worl;ing, qreat feat in, 109. 
hfrtallurgy of nickel i l l  U. S., 102. 
Xetais, compression of, 112; rnolecolal. 

condition of, 110. 
Aleteor, tracli of, ill. ,  422 
IIetcoric and terrestrial rocks, 127. 
hleteotlc iron, Cranbourne, 604; phe-

nomenon, 4. 
Meteorite, Bishopville, 655 ; Lodran,  

211; hlocs, 213, 934. 
Meteorites, Dresden, 22; fusion.stroc-

tiires in, 24, 1030; two Japanese,
212 ; Paris, reviewed. 41. 

Aleteorolopical research, British co-opera- 
tion in arctic, 123 ; bureauof Ohio, 208; 
council of England, 547 ; observatory 
in Jamaica, 321. 

lfeteorology, Indian, 267 ; progress in,  
fil R 
" % " .  

Mexican copper-smelting, 598 ; mnnu-
scripts. 585; national muscum, 682; 
anales of same, 440. 

Neyer,  E., on Anatomy and histology of 
Polyophtbalmus, 96. 

3leyqr and Seubert's Calculation of atomic 
weigllts, reviewed, 397. 

Mice, embryology of, 831. 
Michigan state teachers' assoc., 57. 
Microscopic evidence of lust continent, 590. 
IIicroscopicnl morphology, 603. 
AIiIii, bottled, 1111; ropy, 770; testing, 

654. 

JIilk-glands, embryology of, 16%. 

hlill Itock, glacial phenomena of, 314. 

lliller, S. A. American paleozoic fossils, 


reviewed, 173. 

hlilleria Iierbatica, 316. 

llilne-E:!warcls, 11. Crustacea of I3laBe 


and  l iavai l leur  expeditions, reviewed, 
546. 

Mindanno, 553. 
Nineraloev, instruction in, a t  P h i l a d ~ l -

phia,,3e .  
Miner $%Is,alteration of, 11.54; collectioll 

of,Bostoli soc. nat. hist., 436; Conneeti. 
cut. 601; frdm Juliane.haab, 215. 

Dlininl: statistics and techuoloyy, division 
of, U. S. geolopical survey, 153. 

Minnesota, Sa tu ra l  history of, reviewed, - .  
14. 


h l m o r ,  C. S. .knatorny and histology of 
Polyophthalmus, 96; apparently new 
animal type, 305; criticisni of Prof .  
Huhrecht's hvnothesis of develooment 

392. 
Miocene, North German, 998. 
Mispickle, 214. 
Mississippi valley, explorations in, 26:3. 
Miasouri weather service, St. Louis. 471. 
Mitchella repens, leafy berries in, 443. 
Alitostemma, 259. 
Mocs, meteorite of, 213, 934. 
hlodiola, 433. 
Moiliolicola insignis, 433. 
hloharnmedans in world, 377. 
&Cole pursuos an earthworm, 404. 
Molecular condition of metals. 110: re-

fraction, 94. 
Mollia. 316. 
hlollienesia latipinna, 556; lineolata, 556. 
Molluscan rocli-boring, 421. 
Molluscan type, ron:lrlrable, 146. 
Mollusks, arctic, 997; and civilization, 

471; fossil, of Xorth America, 425; 
man-eating. 1129 : of North Atlantic, 
563. 

blonads, parasitic, in  blood of fishes, 944 ; 
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Moncatch-ApB, %oyagea of, 634; 913. 
Mongoloids, craniolog of, 747. 
Monkshood, floral erofuaon in,  1041. 
Monophyes, 612. 
Monstious orang, 70. 
MONTGOXERY,G. E. Darwin,  531. 
Montreal nat. b ~ s t .  soc., 372; Peter Red- 

path museum (see Redpnth, etc.). 
Moon, semi dtnmeter of, 1103. 
h.fooi-~ersuchs-station,Bremen, 374. 
Moors, nlanuring, 822; of Oldenburg, 

:,.>I. 
Moralilc, grt>dt termina1,in Keiitucl~y, 356. 
Uorgnn, Augustus de, memolr of, re-

xieured. 422. 
Norphini ,  derivatives of, 206. 
Morphology, rn~crosoopioal, 603. 
Mortillet, (2. de. Prehistoric man, re- 

viewed, 222. 
Mortuary customs, 283; statistics, 321. 
bfosasauridae, 800. 
Mosasaurub Camperi, 3i2; hfaximiliani, 

372. 
obie em property-law, 810. 

Nother,  age of, and  sax of child, 166. 
Nother o fpe t re  and mother of vinegar, 98. 
Moth8 of New Mexico, 152. 
Motor.centres in cerebral cortex, 678. 
Motor disturbnnces following lesions of 

intnlmai nav. 33% 

Mound-builders'pipes, 472. 

Mound explorations in Little hl iamivalley,
. . 

49b. 
Mounds, relics from soutllern, 496. 
Mounta~n-cl~mbinol~yg ieneof, 1082. 
Mouse, germ -1a;;rs and gastrula of, 

850. 
Movement of rhc a ims  In walkiiie, 11.140, 

220. 
Moxa in Japan,  457. 
biucor circineiloides, 158. 
Mucous layer of skin, 113. 
Niiller, Hermann,  on  Color-preterences of 

the hive-bee, 305. 
l fursuy,  -klexaiider, 157. 
Nuscles in breathing, 461; of insects' 

wing, histology of, 247; fatigue curve 
of striated, 396. 

Museum of comparative zo8logy, 26, 83, 
319, 227. 

Music, Aztec, 752 ; Indinn, 751. 
hlusaela, historv and distribution of fresh- 

water: ti4. " 

hfustela'americann, 279. 
Mya, 274; arenaria, 602. 
bfycteria australis, 23. 
Myriapoda, Devonian, 791. 

Mysisreiicta, 496. 
Myths, hero, 282. 
Mytilus, 433. 

N.  	 T h e  ~vatchmaking industries in Swit- 
zerland, 296. 

Nago language and proverbs, 1057. 
Naia. 406. 
Nantucket, pine moth of, 905. 
Naples, Xangiaceae of,664 ; 2001. station, 

377, ill. 479, i l l .  507. 
Natal. geology of, 460. 
Natica, 319. 
National acabemy of sciences, 156, 323, 

319; convention of agricultnrista, 121; 
experiment stations, 26; museum (see 
U. S. nat. mus.). 

Native iron, 495. 
Natural history of Minnesota, reviewed, 

14; of Ohio, 278. 
Nautical mile, length of, 172, 
Nautilus, 230; Geinitzi, 523. 
Naval observatory, etc. See U. S .  naval, 

etc. 
Navicula, 21. 
Nearctic region, relations of, 332. 
Nebalia, faleozoic allies of, 240. 
Nebula o O r ~ o n ,378. 
Nectria cinnabarina, 369. 
Necturua, 279, 417. 
N y r i t o s ,  diatribution of,, 633 ; of Luzon, 

z l l . ,  416. 

Xelaou, E. W.,  472; explorations in P u -  
kon delta, 220. 

Neluntbiam. 259. 

Nepbeline, 215. 
Nentunea Ossiairi. 260. 
Neijtunns rugosus, 173. 
Nerve-endings in nluscles, 677. 
Nerve-fibres, histogenesis of, 956. 
Nerves of blood-vessels, 6%2; internal 

polarizntion of, 460. 
Kettles as artillery-plants, 555. 
ENB BERRY, .I. d. Physical conditions 

tinder which coal was formed, 89. 
New Bruiismick, Indian relics from, 245. 
New England, cannibalism in,  408; 

towns, 753. 
Newibundiaud geology, 373 ; least bit- 

tern in, 457. 
Yew Haven. (!onnecticut academy. See 

Connecticut acitdemy. 
New Jersey geoiogioa~ survey, 265; topo- 

gruphioai map of, 545. 
New Xexico, Randelier's iuvestigalions 

in, 576; moths of, 152. 
New South Wales, rainfall of, 716. 
Iiew Testament autograplrs, ill., 38. 
New York  agricultural experiment-

station, 234, 484; documcntarv history 
of, 406; fossil peccary f r o b ,  119; 
i~rammaln of north-eastern, 72; state 
survey, 26i. 

Newspapers, science and,  211. 
Niagarn Falls, assoc. to  preserve scenery 

of, 237. 
Nickel in U. S., 102; separation of, f rom 

cobalt, 1144. 
Nicolia aegvptiaca, 230. 
Niger, 35 ;"upper, country of, 778. 
Night-signals for geodetic work,  173, 

859. 
Nitella, 496. 
Nitrate ferment, 263. 
Nitrates, reduction of, 1113. 
Nitrogen, loss and  gain of, b y  arable soil, 

611. 
Nitrogenous fertilizers. availabilitv of, 

Obi and Yenissei, canal betmecn, 321. 

Observations a t  hivh stations, 119. 

Ocean currents ao;th of Africa, 936. 

Octopus, 2i6, Hairdii, 6j3;  punctatua, 353, 


417. 
Octopus, giant, of west coast of America, 

ill., 352. 

Ocypoda arenaria, 179; ccratophthalma, 
179; c o n ~ ~ e x u s ,173; cordimana, 179; 
H'abricii 153. 

Ocypoda B o ~ n  the Bonin islands,origin of 
species of, 390. 

Odoilata of Philippines, 1173. 
Oecanthus nivcue, 410. 
Oedionvchis, 22. 
Oenothera glaiica, 306. 
OBUEN, R.  Spanish folk-lore, 642. 
Ohio fungi 779. glacial phenomena in, 

ill., 269;'meohknics' institute, 85, 156, 
439 4i2 201 2133, 490; meteorologicai
buAan: ~o l ; imbus ,  470, 527; mounds, 
iron in, 912; natural history of, 258; 
state forestrv association. 451: state 
weather servi"ce, 118; Neather bureau 
signals, 320. 

Ohm, de te rmina t io~~  of, 194, 293. 
Oldenburg, muors of, 551. 
Olfactorv sensations. 620. 
O l i g o g ~ ~ i u m ,405. 
Onchidina australis, 584. 
Onchidium, monograph of, 1130. 
O'Neill, Consul, 376. 
Onondava Indians, 852. 
Open pza l .  sea, theory of, 123. 
Opcning-twitch, 255. 
Ophrys apifera, 492. 
Opossuin, foetal membranes of, 451. 
Optical phenomenon, 760. 
Opuntia, 370; Rafinesquei, 229. 
Orang, monstrous, 70. 
Orchid in Florida, 233. 
Ordnance experiinents, 281. 
Ordnance, report of chief of, 615. 
Ore-deposition by replacement, 883. 
Organ of Bojanus of oyster, 145. 
Oriental history 41. 
Origin of cultiv&tcd plants, 12;  of  hypo- 

giossns, 59; of verlebrates, 60. 
Orthitc, 497. 
Orthogonal sarfaces, 534; transforma-

tions, 1137. 
Orthoptera, European, 605. 
OSBORN, H .  F. Foetal membranes of 

marsupiais, 451. 
Osmidrs of iridium, reproduction of, 104. 
Osahranter robustus. 24. 
Osiracism, 809. 
Oatrea, 274; angulata, 62 567 edulia, 51, 

567; tenuiplicata, 51; ;irgi;ica, 51, 62, 
567 

Otaria jubata 53, 346. 
Ottawa field' naturalists' club, 237, 266; 

microscopical soc., 121; Tinionidae, 789. 
Ovipositio~l in Argynnis, 153. 
Owen, 12. Discovery of Trichina, 206. 
Oxalic acid, spontaneous decomposition 

of, 1076. 
Oxy-acids, aromatic, anhydrides of, 816. 
Oxyeen a t  ordinary temperatures, prepa-  

rtrt"lon of. 15: formation of active, 200. 
Oxymetopon, 5i4. 
O w v t ~ a .467. 
0x"ythk'ci- n e w  558. 
Oyster, drgan 'of Bojaisus in,  145 ; .dis-

ease in,  671; protozoan parasites of, -.-
Obi. 

Oysters from artificially impregnated eggs, 
60. 

Pacirnolite, 1031. 

Pachygrapsns transversus, 173. 

Pnchymn cocoa. 499. 

Pachnlyxa hyatrix, 370. 

Pachypoma gibberosum, 81. 

Pair ing of first-born, 278, 360. 

Palaemon, 547. 

Paleolithic mall in Ohio, 369. 

Paleozoicfoaaila, American, reviewed, Zi3. 

Pelinurichtllya perciformia, 117. 

Palinoros. 179. 

Pallns isoh. 23. 


Pancreas ltistology of, 67. 
Pancreati'c digestion, influence of spleen 

on. 84% 
Pantailina, 405. 
Panther  Creek coal-baqin. 309, 394. 
Paolia, 96. 
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Papaver rhoeas, 306. 
Papiiio Aliaslist, 351; Eurymedon, 371; 


Mach;zon, 371 ; oregonius, 371 ; ILotulus, 

371: Lurnus. 371: Zolicaou. 371. 


Papuans and Pulynksians, 341. 

Paramecium, 50; bursaria, 21. 

Paramicippa itffiois. 173. 

Parasites of elephants. 148. 

Parasitic Copephda, 243. 

Parental instinct a fnoror in the evolution 


4x6. 
Partheuouenesis of acaride, 951. 

Partition:, 586. 

Pascal hexagram, 592. 

Passalus cornutus, 334. 

Passiflora, 2Sn, 316. 

Passifloreae, new, 560, 670. 

Pasture-laoils of far west., 186, 335. 

Patagonia, 1033 ; eastern, 659. 

Patagonian voyage, Bove's, 1085. 

Patio process in San Dioas, 599. 

Paulownia, 80. 

Peabody academy of science. 207. 

Peabody museum of .Imerican archae-


ology; 83, 84, 292, 319, 348, 373, 496; 

report of, reviewed, ill., 308. 


Pearls, Smerican,  788. 

Peat, action of, on insoluble phosphates, 


aan---. 
Pebbles resernhling art~fioial objects, 342. 
Peccary, f o ~ s i l ,  from New York,  169. 
Pelagia, 2Si. 
Pelargonium, 306; gr;tveolens, 202 ; ~ l i -

choyamy of, 445. 
Pellaea, 370. 
Pelycos;lurL., 204. 
Pernpelia ligrroselia, 485. 
Penaeus, mctalnorphosis of, 901 ; 11au-

nlins. 433. 
~ i n < l u f u m - c h o n o ~ r ~ , h ,703. 

Pendulum, motion of, 415. 

PENBIILIJ,
R. L. Fluorilie minerals. 331 : 

optical resenrchcs on garnet, 600. 
P E x a a ~ ~ o w ,  Ainus of Japan ,  307; D. P. 

flight of flying-fish, 278. 
Penhallow, D.  P. Houghton Farm experi- 

ments, reviewed, 260. 
Per~icillium, 178. 
Pennatula, 553. 
Penuatulida, 1090. 
Pennsylvania, anthracite coal-fields of', 
647 ; ialccs and valleys in,  304; second 
geological survey. 208. 

Pentacrinus, 83, 527. 
Perameies, toriguc of, ti23 ; nasuta, 232. 
Perceptiou of light b y  lonr organisms, 52. 

,Perception, reflex, varying thermal back- 
ground of, 345. 

Perfossus, C'otta's, 511 ; nngularis, 280; 
costatus, 230; punctalna, 230. 

Peridermium pini, 369. 
Peripatus, blastopore and mesoblast of, 
463. 


Periphylla mirabilis, 196. 
Peruvian fishes and reptiles from Texas, 
463 ; Ginkgos, 562 ; plants from east- 
ern Russia, 331 ; r ~ p t i l r s ,522. 

Peronospora viticoln, 583. 
Peroxides, reactions of, 425;volumetric 

analysis of, 366. 
Persia, 781; improvements in,  1037 ; 

northern, 503 ; southern, 729. 
Peruvian stone-gunrrying,?48. 
Peters, Dr.  W., 458. 
Petrogaie penicillatus, 24. 
Petroleum as  blast-furnacc fncl, 490. 
Petromyzon, 584; plancri, ilevelopment of 

hypophgsis in, 256. 
Peziza, vesiculosa, 583. 
Phaiacros, 466. 
Phaseoius lunatus, 1 4 ;  nanus, 14;  vuiga. 

ris, 12, 13. 
Phenoxyhromacrylic acid, 305. 
Philadeiphia academy of natural sciences, 

26 27 56, 375, 50 51 63 68 15'3 
ld9, GO, R80, 325, 3139, h42' 463' 

464,492, 507, 522, $52, 771: 782: 

783,801,842,945,957,958,1089, 


struction in mineralogv and iitholorty 
at ,  56; American philosophical 8oc. 
(see Amar.  uhii, sor.i  : sneineers' club. 
669,816, 54k, 647, k i 4 ; * ~ r a n k i i n  in: 
stitute (see Franklin institute). 

Phiiipp, B., on  the Ego of orgat~islns, 
A09 
A"-. 


Philippine Islands, 1039;house-flit:& in,  
169; oclonata oi; 1173. 

Phiioiogic science, 853. 
Philot,heea aurtralis. 80. 
Phohcrus caecub, 547. 
l'hoca vitiiiina, 24, 53, 513. 
Phoenix, 230. 
Pholidophglium, 202. 
Phosphates, action of peat 011, 880. 
Pliospl~orio :acid, detcriniilation of, 824. 
Phosphoric and silicic oxides, 981. 
Phosphorus, new acids containing, 488; 

white, 705. 
Photographic defects anil remedies, R88; 

focusing, 160; halos and reversals, 290 ; 
measurements, 417 ; notes, 589. 

I'hotogmplis, irstranomic~l, 349. 
Photograpliing the corona, 4. 
Photograpby, appiications of, to meteor- 

olo_uy,1157 ; applied to animal locorno- 
tion, 189; astronomical, 412, 867, 
868. 


Pliotometer, wedge, 150. 
l'ilotometric measurements of sun, moon. 

and electric liglit, 9 ;  obserratiorls of 
transit of Venus, 97. 

Photometry, aolar, 480;spectrum, 696. 
Phryganea, 554. 
~ h f i ~ n o s o m i lI)ouglassi, 204. 
Phyllites, Ar i lml~es ,  1028. 
Phyiiotlieca, 3Q7. 
IJhyiioxera, frs:irs concerning, 408; IZilej-i, 

5 i7 '  vastatrix, 555. 
~ i i ~ - l i o s e l . ain Hrance, reviewed, 576. 
Pilyiopeny of the Sirenia, 160. 
~hys$hetorostropiia,202; humerosa,202; 

virgata, 202. 
Physalia, tentacles of, 943. 
Phytonomus punctatus, 409. 
PICICERING, IIorse-trotting from W. H: 

a mathrrnatical stand-point, 355; photo- 
graphic focusing, 160. 

I'ictet, Raoul, hiqii speed steamer, 558. 
Pieris Heckeri, 554; sispmhri, 554. 
Pilre's skull, dc~ve1opme'~rt of, 513, 738. 
Pilcomayo, 660. 
Pilidiuiu iarva, 1000. 
Pilling, J. C1. Catalogue lir~guistic manu- 

scripts, 208. 
Pilularia, 397. 
Pilumnopeus crassimanus, 173. 
Piiulnnus detlesus, 173. 
Pine moth of Santucket ,  905. 
Pinner's Organic chemistry, reviewed, 

223. 
pinnotheres ostreum, 568. 
Pinus, 20; excelsa, 553; koraiensis, 1089; 

strobus, 369. 
Pipcs, mounil-builders', 479. 
Piriqueta cnpensis, 522; cltroliiliana, 466. 
Pirus,  466. 
Pisidium, 61 ; arcticum, 584; glaciate, 584; 

nivale, 584. 
Pit1ir:cia satanas, 24. 
Pithom. 1012. 
Pithom-Succotll, 581, 687. 
Pitt-Rivers collection in anthropology, 

374.. ~ 

Plaqnsia depressa, 467. 

P l ~ n a r i a n ,  cave-dwelling, 451. 

Planeri Ungeri, 259. 

Planets, mass of, 919; small, 392. 

Planetary induction, 299. 

Piant-life. nast and aresent. 358. 


P la t j~go i~uscompressus, 53. 
Platymesopus, 599. 
Platyphyllum, 202; sinense, 202. 
Playas and playa-lakes, 219. 
Piectrocnemin, 345. 
Pleistodonta, 599. 
Pieurocera elevatum, 495. 

Pieuronectoid hybrid, 623. 
I'lloplatecarpus, 372. 
Piumdtella, 38. 
Pi i~mularla  hahcioides, 364. 
Piusla brassicae, effect of pyrethrum 

upon, 249. 
Poa,  187, 370. 
Podalirius, 554. 
Podostemaceac, holdf.ists in,  835. 
Podura,  612. 
Poev. F. Ichthvoloeia cubana. 184. 
Po&e and ~ i s s i l r au&,  381. 
Point Barrow observing p:ifty, 208, 497. 
Polilr quadriiatcrill, 288, 754. 
Polar ~ ~ e s e a r c h ,  657. 
Polilrization of diff'racted light, 186. 
Poiien in cvcads and conifers, de re lo~>-  

ment of, il. 
Polie~iia roilis, 82. 
Pollinatiou of Araceae, 992:Arum itstii- 

clun, 446 ; fig, 616 ; Rulingia, 1088 ; 
Itntaceae 230. 

Pollinia, 1)ithdrawal of, in  bee orrhis ,  
994. 

Polygons, geodesic, 639. 
Polyides, 344. 
Polymorphism of acarids, 951. 
Polynesia, 1038. 
Poiyt~esiansend I'apuans, 341. 
Poiynoe globifcra, 260; scolopendrina, 

260. 
Poiyophtbnlmus, 96; pictus, 96. 
Polyphylia, 203. 
Polypodium, 370. 
Poiystiglna, 178. 
Polyxt~uus,  dc1.1iia1 s~ppeudages of, ill., 
792: fascicularis. 371. 

Pomaceae, 941. 
Pornpholyx, variations of, 450. 
Ponape, U~crorlesia, alleged ancient bulld- 

iugi  at ,  293. 
Pontopiiiias Jacqueti, 54i. 
Pontoporeia, 4%. 
Poole's Index to periodical literature, re-  

viewed, 58. 
Population abnriginal, of northern A ~ n e r .  

ica, 833 1 marc11 of centre of our,  221 ; 
statistics of, 411. 

Porphyritcs. Ohex-iot, 773. 
Porphyry,  Lcndviile, 192. 
Portugal, rights of, 990. 
Positive prints from positive, 869. 
Potamogeton, 468. 
Potassinm chromato, separation of barium 

from strontium or calcium by, 361. 
Potato-disease, prevention of, 371. 
Potentiila anserilia, 306. 
Potsdam sandstone, impressions on,  372. 
Pouchet, Cf., 376. 
Power,  transniission of, 697. 
Precious metals from siags, 368. 
I'recocity in chicken, 574. 
Prehistoric antiquity of man, 525. 
Prehistoric man, 225; trephining, 30;. 
Prejevalsky's movements, 265. 
Prentiss, D .  W., 375. 
Pressure in carbon, 540; influence of, 

on  chemical action, 201. 
Primogeniture, development by, 165. 
Primuia, Indian species of, 47. 
Prionastomata, 599. 
Pristis, use of the saw in, 61. 
Prize question of Royal Danish society 

of sciences, 392. 
Prizes, Walker .  See Walker ~ r i z e s .  
Procyon, 82. 
Prognostics, popular weathcr, 216. 
Projcctiie, rifled, radius of gyratlon of, 

RGA 
~ ~ G n u b a ,287. 
Propionic acids, 768. 
Prorastomus, 346. 
Prorhy~ichus,  anatomy of, 846. 
Prorocerltrum micans, 568. 
Prosopis juliflora, 554. 
Prostomum, 51. 
Proteine, digestion of, 601. 
Proteles, niyology of, 258 ; cristatus, 

PO"-. 
Protella. 554. 

Proto, 554. 

Protocattannic acid, 816. 

Protophasma Durnaaii, 96 
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Protoplasm, cl~emicalcharacter of living 
38; in contiguous cells, 899; l i r in i  
alld dead, cl~emicalconstitutioaof, 613. 

Protoplahmic bodies, chemical constitu-
tion of, 836; motion, yiiysioiogy of, 
607.."" 

Protozoa Biitschli's, 53; cl.iticism of 
~iiinstlhr's theorv of. 269 : investinn. 
tions on, 787; hrcsbrvitioh of, 26%; 
polemical about, 1169. 

Protozoan pal.asites of oyster, 567. 
Prussian ryrul~asia,curriculum in, 169. 
Pseudamissium Verrilli, 51. 
Pseudotriacis m~crodon,119 
Psilonhiton. 397. 

REXSEN,I. Influence of magnetism on, 
chrmic;tl ac t ion .  36.~- ~ - -- - - - - - - ~ ~ >  - -

Renard, A,. olr St .  Darid's rocks, 541. 

Renanlt's Fossil botany, revicwed, 397. 

12emlla, 553. 

Replacement, ore-deposition by, 883. 

IZeytilcs, development of, 511. 

Resistance in carhon.. 540.


~ 

~ ~ ~ . S I - ~ ~ ~ I I ~ ~ ~ ~ . I I I I ~ I ,of, ::$!).t l t ~ l ~ ~ r t ~ i i ~ ~ : ~ l i G ~ .  
I:~..all:~n~,.box..;. ,.x],(.~.ir~r.111.. \\ ith, 1X.2. 
I{c.spl~~~icm. ,i ,,~ ,ICLILI.~ I I ~ I I I C ~ I I L ~ ~ ~111rc ; I  

tition on that of, 796; experiments, 
nenr apparatus for, 131. 

Respiratory mechanis~nin insects, 673 ; 
movements, influence of, on arterial 

IZotula 467. 

IZoyol bbsen-atory, Cape of Good Hope, 


Q % I .  
1Z&a7 society of Canada. See Canada. 
Ruled spaces, 289. 
IZul~trq~acorvl~fol~a,553, pannosa, 553, 

parGiflora, 353. 
Rulinnia. nollination of. 1088. 
Rusc;s acileatus, 259. 
I luss~a ,i~rcheologyof, 574 ; southern, 
17s 


Russians and English in western Asia, 
224. 

Russo-Persian boundary and Merv, 130. 
Rutaccae. nollination of. 230. 

Psilo;tera, 303. I~~'CSSIII'C.- - . - -, .?CIA..,-- RYDER,$:A. ~ e v e l o p m e n tof the mew-. 
Psocidae, 517. Retinia frustrana, 434. .braue boncsoi the skull of the pike, 613; 
Psocus heteromorphus, 231. 
Paychoda, 492. 
Psychological methods, 74. 
Pteris aquilina, 405. 
Pterocarga d~,ntici~lata,259. 
Pterostichus. 317. 
Pterycollasaurus, 372. 
Ptinus, 203. 
Ptomaines researches on, 570. 
Public cloc;nlents, distributiorrof, 239,395. 
Puccilria suareolens, 369. 
Pueblos of Tusayan, explorations of, 153. 
Pulmonata, East-Indian, 948. 
Pumps, centrifugal. 424. 
Pupa artica, 583; Bigsbii, 523; eilcntula, 

583; Gredleri, 583; Krausiana, 583; ve-
tusta, 523. 

PUTNAX,P. \V. Archeolo~ical 'frauds, 
99; Indian burial-mound, 168. 

Putnam, F. \V., lectures by, 439. 
Pylocheles Agassizii, 547. 
Pyrameis Atalanta, 433. 
Pyrethrum, 576 : cinerariaefolium, 487 ; 

roseom, 487. 
Pyrrol-potassium, action of cyanogen 

chloricle on, 817. 

Quadrangles, conjugata, 174. 
Quadrature of the c~rcle,1. 
Qnad~upeds,taxonomy of hoofed, 403. 
Quarttrly journ. microsc. science, 157. 
Quartics, ternary, 177 ; unicursal twistccl, 

1139.-. 
Quartz, electro-optical properties of, 870. 

Quassia, 576. 

Q u ~ r n s ~ ,E. T. TTenturesorne spiders, 
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Quincy, Axass., hornblendic granite of, 
210. 

Quinqueloculina, 405. 

Raccoon's limbs, muscles of, 257. 
Races of men, 516; in Cochin China, 287. 
Rad~antheat, 248. 
Radiation, solar, 612 ; terrestrial, 829. 
Rafflesia, 344. 
Ra~lway-acciilentsin 1882,167, and earth's 

rotation, 700. 
Railway manazement as a science, 196 ; 

time, 410; time-tables, new system of, 
LOP-"". 

Railways, automatic inspection of, 195. 
Rainbow. 513. 
Rainfall in Prance, 1120; New South 

Wales, 716; Panama, 425; South Aus-
tralia, 1119 ; statistics, 120 ; Uberaba, 
ar I .  

Rana, 277, 317 ; pretiosa, 21. 
Ranunculus, 306; ph~lonotis,269. 
Raphidiophrys elegans, 466 
Rastenberg granite, 930. 
Rational f r a c t l o ~ ~ sand pal titions, 1016. 
Rat t les~~ake ,fangs of, 63. 
Red tape, 473. 
Rennucs.  Precocity in a chicken, 574. 
Redpath (Peter) museum of McGiil uni-

versity, 154, 238. 
Refining process 1023. 
Reflection of actjnlc rays, 6. 
Refract~on,elliptic double, 187 : molecu-

lar, 94. -
Regrl in central Asia, 339. 
Regina Kirtlandi, 279. 
REIUHAKD,J. Cracking in ice, 548;  snow-

drifts, 221. 
Religion and science, 543; of savages, 468. 

Reversion of suprrphosphates, 825. 
Reviews, book,b01; -
IZevue de l'histoire des religions, 377. 
Rezbanyite, 318. 
Rhabdocoela, 406. 
.Il,hachoraria..-...........-,Rd7.- ... 
Rhamphorhynchus phyllurus, cast of, 56. 
Rhees' Catalogue of Smithsonian ~tublicn-

tions, reviewed, 310. 
Rhinochilus, 21. 
Rhizocrinui, 527. 
Rhizomorpha fragilis, 369; necatrix, 369; 

subcorticalis, 816; aubterranea, 316. 
Rhizophylluru, 202. 
Rhizostoma, 287. 
Rhizotragus pupa, 833; solstitialis, 333. 
Rhodope, position of, 897. 
Rhombus maximus, 289. 
Rhynchocephalus Sackcni, 513; volaticns, 

613. 
~ h i L l i t efrom Yellowstone Park, 932. 
Rhyssota, 467. 
Rhythmic muscular contractions, 38. 
Rlrytidophyllum, 202; pusillum, 202. 
Rhytina, 53, 293, 316, 417; gigas, 25. 
Ribes, 432. 
RICE, W .  N. Connectic~tminerals, 601. 
Rice, by-products from, 928. 
Ricliardia Aetlliopica, 405. 
~IICHARUS,R. H. Changes in structure 

of block-tin, 102; lines of weakness in 
cylinders, 106. 

Richardsonia, 405. 
Ridgway, R., 499. . 
Riebeck in India? 321. 
Riemann'a theory, 413. 
IZifle-barrels, swelled, 1104. 
1". ~ g ~ d i t g' of earth, 93. 
RILEY, C. V. Elephantiasis, or Bilaria 

disease, ill., 419; fig-insects, 599; grape 
Phylloxera irl France, 576; larval stages 
and habits of the bee-fly Hirmoneura, 
ill., 332; Nemestrinidae, 513. 

Rio Bembe, 609. 
Rio Pilcomayo, ($60. 
Ripple-marks, 1032. 
River-courses by Vicenza and Padua, 

1158. 
Rivers, regulation of, 301. 
Rizzolo cli~ys,fossils of, 790. 
Roasting cylinders, 105. 
Robinia, 179, 466. 
Robins, 457. 
Rock disintegration in hot, moist cli-

mates, 39. 
Rock.salt, radiation and absorption of, 

1017. 
Rocks classified by formation, 21 ; decay 

of, 324; meteoric a n d  terrestrial, 127; 
thermal conductivity of, 98. 

Rocky-mountain division, C. S. geologi-
cal survey, 83. 

Rodents, development of, ill., 105%; em-
bryology of, 1053 ; Harder's glands in, 
628. 

Rosa centifolia, 306. 

Roscoea, anther of, 993 ; purpurea, 492. 

Rot in European grape-vines, 662. 
Rotation of solid body, 89. 
ROTHWELL,R. P. Jacketing of roasting

cxrlinrlnvn	.-,In5 

without rotary organs, 37. 


law of nuclenr displacement, and it^ sig-
nificance in embryology, ill.. 273; pro-
tozoan parasites 'of the oyder. 567; 
rearing oysters from artificially impreg-
nated eggs, 60. 

S. B:tdly cl.ystallized wrought iron, 248. 

Sacchanmeter, 7. 

Saccharomvces apiculatus, 178. 

Sacconi, P:, 376 


Sagerstroernia, 316. 
Sagitta, 446. 
St. Bernard, obserrntions at, 217. 
St.  Jlavid's rocks, 541. 
St. Paul's roclrs, 590. 
Salisburia primivenia 259. 
Saliva, a m y ~ o l ~ t ~ c a c t i h l iof, 571 ; proper-

ties of. 276. 
Salivary'alkal~ids,569. 
Salix mauritanica, 259. 
Salpa, 446. 
Salvia, 250; fulgens, 492; Grahami, 492. 
Snlvinia, 397. 
Salzbrunn, spring-water from, 649. 
Samia cynthia 4:9. 
Sao ~rancisco. 'California academy. See 

California academy. 
Sand-tracery, 192. 
Sanpo, 505; 
Saporta's Fossil algae reviowe(1, 252. 
Saportei~grandi foh ,  b59 ; salisburioides, 

259. 
S a i r i n u ~ ,492. 
Saprolegtria, 201. 
Saprolegnii~eeae.reproduction in, 442. 
Sardinia, molluscan fauna of, 947 ; nur-

aghes of, 286. 
Stirgent, C. S., on prevention of forest-

fire?, 617. 
Sarracenia, capture of prey in, 667. 
Saturn's ring8, new measures of, 688. 
Saunders, S. S.. on Big-insects, 599. 
Sauropus, 523. 
Saussurit. 114. 
Savings-banks, scliool, 170. 
Saw in Pristis, use of, 61. 
Scaphiopus, 21. 
Scapholeberis, 467. 
Schary collection of fossils, 319. 
Sclledouh~lus~l~edusopbarusin Iroland,. -

277. 
Schimper A. B. W., on Development of 

chlorop!hyll and color granules, 421. 
Schists, carboniferous, 1153; fossil.bear. 

ing, 1152. 
Schizaea, 405. 
Schizodendron, 149. 
Schizonrura, 397; imbricator, 409. 
Scliool collections of naturalhistory, dis-

tribution of, 155; savings-banks,170. 
Schulze, F .  E., onNew animal type, 305. 
Schwatka's exploration of Alaska, 557. 
Sciara 492. 
ScienI& in Brazil. 211; future of Ameri-

can, 1 ;  and newspapers, 211; and reli-
gion, 543; teachers' scliool of, Boston, 
55'  for workingmen, 295, 457. 

~ciehtif icjournals, import duty on, 589. 
Scintillation of stars and aurora borealis, 

1062. 
Scion, influence of, 1166. 
Bciuropterus volucella, 181. 
Sclerostoma siponculiforme, 52. 
Scolopendrella, 1174. 
Scoriae spongiosa, 409. 
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Scorpio, 203; eyes of, 454. 

Scotland, glacial depressior~ of, 1080. 

Screw-propeller blades, 485. 

SOUDDER,S. 1%. \Vaiking.stick from coal, 


$U., 95. 
Seyllii~m,23. 
Scvnhostoma. 196. 
Sea;deptlis of, 218. 
Sea-otter llunting, 124. 
Seal, foetus of, 741. 
S+ason offlovvering, 45. 
Seasoninlr wood for mnsical instruments. 

542. 
Seaweeds, red, fertilization of, 725. 
Sebaceoris glands of tongue, 1005. 
Sebastichtl~ys,83. 
Second la\v of thermodynamics, 160, 248. 
Secondary batteries, 923. , 

Seed-testing, 31%. 
Seeds, sprouted and dried, value of, 

370. 
Segmrntal organs of leeches, 999. 
Segmentation of reptilian ovarn, 1003. 
belaginella, 21; tortipila, 581. 
Selenium cells, elect~.ical resistance of, 

100. 
SELTTIN.A. R. C. Aze  of rocks on north- 

ern shore of Lake ~ i ~ e r i o r ,  11; copper- 
bearing rocks of Lake Superior, 221. 

Semicircnl;tr canals, equilibration func-
tions of, 847. 

Senegal, climate of, 777 ; upper,  35 ; 
railroad on upper, 321. 

Sensory nerves of man, 1179. 
Senia. 276. 
Septic transformation, 82. 
Serbonis, 918. 
Serpentine, crystals of, 492. 
Serum albumen in gastric digestion, 734. 
Sesarma, 467. -
Sewage 1rr1-ation, 823. 
Sex of chilz, and age of mother, 166. 
Sexes of flowers, and heat, 783. 
SHALER,N. S.  Improvement of the na- 

tlve pasture-lands of the west, 186. 
SHARPLES, 8. P. Strength of -4merican 

woods. 107. 
Sheep, fittcning breed8 of. 632. 
Slief~eld scientific school, lectures at, 293. 
Shell.fish commission, Conn., 1883, Report 

of, reviened 5123. 
Sheli.henps okcoast  ofhfaine, 319. 
SHEPARD,E.  31. Impregnation i n  the 

turkey, 576. 
Ships, Sritish rc-istry of, 439. 
Shooting, coAdi2ons of sight affecting, 

? K O .. 
Shrimp and prawn fisheries, 242. 

Shufeldt, Dr. It. W., 499. 

Siam, upper, 1163. 

Siberia. 833. 

Siberia; notes, 775. 

Siemens direct proccss, 387, 1150; unit, 


value of, 859. 
Sigillaria, 90, 397, $23, 840. 
Sigillarian stumps of Kova Scotia, 1044. 
Signals, night, geodetic, 859. 
Hilene armeria, 306. 
Silk-culture, 206. 
Silver amalgamation, improvemeilts in, 

19. 
Silver-milling a t  Charleston, Arizona, 

710. 
Simocenhalus. 467. ~- - ~.-~~ 

Siphonophorzre, phylogeny of, 1171. 
Siphonorbis Dalli, 260; undulata, 260. 

of Blake and Travailleur expeditions, 
5SR 

Sniithsoniari institution, 25, 236, 556; an- 
thropological papers, 1180; publica-
tions, 310. 

Smoke abatement, 293. 
Snails in Spain, 995; land, from Bering 

Strait t ~ n d  Alaska, 1128. 
SNOW,3. 8. Science for workingmen, 

dR7. 
Snow-drifta, 221. 

Snowballs, curious, 23i. 

Soaking-pits, 820. 

Soapstone-qoarri(,s, aboriginal, 1101. 

Societb de g8ograpllie ; recipients of gold 


medal, 559. 

Society of American taxidermists, 293, 


R n---. 
Society of naturalists of eastern United 


States. 411. 

Sodalite. 21 Ti.  


299, 587, 591 ; cncrgy, absorption of, 
532; phybics, 1156; Siemens on same, 
1061 : r a d ~ a t ~ o n .(31 2. 

Solilatopyrus isoponuh, 495. 
Sonoranrepion. 50. 
Sorbus, 466: 
Sorgilum, 26; nutans, 335. 
Soand, in ten i~ ty  of, 866; interference of, 

by telephone, 167. 
Sounding-wire, stcel, use of, 568. 
Soundinp,, daev-sea, o f  Atlantic coast, 

?nap,565. 
Sounds in air. ranne of. 363:  ~ r o d u c e d  

by now of ~ i ~ u i < G ,  ' AIY! ) . - -
Spain, geographic work in ,  437. 
Spanish folli-lore, 54". 
SPARI~S,11. C. Caterpillars eaten by a 

kitten. 24s. 
Sparodus, 523. 
Snathiocaris Emersonii. 81. ~. 
Spea Ilnmmondii, 21. 
Specific g ~ a v i t y  of solids, determining, 

537 ; heat, 192. 
Spectroscope, dircct v~sion,  601; observa- 

tions of transit of Venue. 636. 
Suectrom of a rmnd burner. ili.. 481 : of 

Spermatozoa in Medusae, 616. 
Sperrnogoniz~ of Uredincae, 781. 
Subaerium solidulorn. 495. 

Sihe;ophorus r d ~ ~ n s t u s ,48i. 
Sphenophyilum 39i. 
Spherical triangie, 969. 
Snhineidae, North American. 795. 

-nerve-cells to fibres in, 393. 
Spirifer macropterns, 608. 
Sniriiium. 568: ostrearum. 568. 
Spirula, 230 
Spleen extirpation, 6 6 ;  influence of, on 

pancreatic digestion, 848. 
Spongilla, 50. 
Spongomonas guttula, 370. 
Sporangites horonensis, 583. 
Spores in Erian rocks, 1127. 
Sporoboius, 335. 
Spray markings, 39. 
Spring floras, 136. 
Stadia reductions, 814. 
Stamens, functional differentiation in. 

386, 666. 
Standards, distribution of, 118. 
Stanley and de Brazza, 989; on the Kon- 

go, 2.26. 
Starch from sugar,  557. 
Stars, scintillation of, and aurora borealis. 

State weather services, 606. 

Statice caroliniana, 43Y; Lefroyi, 433. 

Statistical division, U. S. department of 


agriculture, extension of, 25. 
Statistics, ~'ainfitll, 120. 
Stature, nomencitrture of, 854. 
Steam-vessel of high speed, 558. 
Steamer Clty of Ball liir7er, 1072. 
Stcamship, power of, 1019. 
Steel c;ls,tings, 485; composition of, 1160; 

corrosion of, 871 ; iron, 111 ; process, 
basic opcn.he:rrth, 369 ; hop-treatment 
of structural, 106; structure of, 101; for 
structures, 698; wire, useof, in sound- 
ing, 65, 191, 508. 

Sternstrupine, 215. 

Stega~ioptycha claypoleana, 82. 

Steinmann'a observations a t  the Straits of 


Mazallan. 156. 
Stell;. photometry, 8. 
Stenostoma dolce, 21. 
Stenotomus caprinuii, 555. 
Stenzelix elegaos, 230. 
STEVESS,I t  1'. Evidences of glaciation 

in I<entucliy, 510. 
Stichotricha socialis, 370; urnula, 370. 
Sti-maria, 523, 840. 
~t;clc~, influence of, 1165. 
Stodda~,d'sOutline of qutllitative analysis 

for beginners, reviewed, 400. 
Stoiie graves, 802; implement from Phila- 

delphia, 375. 
STOBEE,F. H. Caterpillar-eating hen- 

hawk, 168; do~nestic ducks that fly 
abroad like pigeons; 0 i ;  motherof petre 
and mother of vincgar, 98; Norden- 
skiiild on disintegration, 39; rob- ~ ~ c k  
ins, sparrows, and earthrvorms, 457. 

Stow, Ci.  W., 3ii .  
Strahl, I3 , on Early development of rep- 

t,ilrs. 511.~ ~ - - .  
Strange performance, 379. 

Street railways, 209; cable power for, 


A-

IUL.rength of wooden beams, 261. 
s t  
Streptopetttlurn, 466. 
Strongylus, 314; clathratus, 52; falcifer, 

52; foliatlis, 5'2. 
Subinvariants, 91, 1014. 
Succinca annexa, 584; chrysis, 583, 584. 
Suctociliata, bfere,jkon.sliy's, 271. 
Suaar-beet, assiroilation in. 328. 
S u i ~bassana, 23. 
Sulphur in illuminating-gas, 307; in iron 

and steel, 363; in organic bodies, 876. 
Sulo Islands, 552. 
Sun's radiation, 395, 458, 513, 602. 
Sunlight, action of, upon silver amalga. 

mation, 489. 
Superphospbates, fineness of, 310; re-

versioti of, 825. 
Surface geology of vicinity of Baltimore, 

209. 
Sorfaces, spherical representation of, 

1064; transformation of, 638. 
Surnames, English, 77. 
Swallow-tail butterflies, -4nlerican species 

of.- - 70.1., .- -. 
SWIFT, L .  Kew comet in Pegasos, 139. 

Switzerland, watchmaking in, 296. 

Sycophaga crassipes, 599. 

Sycotypi~s cnnaliculatoii, 224. 

Symmetric functions, 349, 691. 

SYXOBS, a. J. Sphere anemometer, 


543. 
Symphytum asperrimum as  fodder, 651 ; 

officinale, 306. 
Spnandrospadix, 405. 
Synoviai membranes, 161. 
Synthesis of minerals and rocks, 459. 
Syringophyilum, 202. 

Taber's Winds and ocean-currents, re-
viewed, 606. 

Tabernaemontana, 406. 
Tacbvnotus inermis. 467. 

, ~ ~ . -
'ragnls of Luzon, ill., 29i. 

Tahiti, 227. 

Taste-bulbs, origin of, 523. 

'Faoridea spilota, 496. 

Taxation, beginnings of, in Prance, 1136. 

Taxidea americana, 2i9. 




Taxidermists, American, society of, 293, 
R5n 

Tixodium, 249. 

Tea,  detect~on of adn l t r ra t~ons  in, 329. 

Teachers' bchool of science, Boston, 55, 


688. 
Teleas, 410. 
Telegraphic announcements of astronomi- 

cal  discoveries, 25. 
Telephone receiver, new, 358; time-

transmitter, i l l . ,  302. 
Telephony, 763. 
Telescopes, diffraction in ,  188. 
Temperature of \Visconsin lakes, 31; 

variation of, i l l . ,  239, production of 
low, 190. 

Temporal bone, human, i l l . ,  380, 475, 506. 
Tcnerife ,  eroption of, 382. 
Tension of hark and annual rings in 

wood, 1042; ill gilns, 812. 
Terehellidea, anatomy of, 844. 
Ternary qilartics, 177. 
Terraces and beaches about Lake Ontario, 

28 ; of Connecticut, 20. 
Tertiary flow of Australia, 841. 
Tesserantha connectens, 196. 
Testicularia cyperi, 316. 
Tests  of building materials, 103. 
Tetanic stimulation of frogs' nerves, 136. 
Tethys. 433. 
Tetrnnvchus telleriue, 409. 
Tetrataxis, 21. 
Thelphusa angustifrons, 173; crassa, 173. 
Theobromine, 202. 
?heorem of virial, 65. 
Fhcriiial bclts of North Carolina, 278, 

320. 
Thermodynamics, exception to second 

law of, 335; second law of, 160, 248. 
Thermometer-shelters, 828. 
Thermometers, exposure of, 217, 26. 
Thennometric observations in cities, 156. 
Thermometry, 761; domestic, 538. 
Thomas, A .  P. ,  on Life-history of the 

lirpr-fluke, i l l . ,  330. 
Thomason. J.. 321. 
Thomsenolite, 1031. 
Thorax uf Diptera and Hymenoptera, 
9+d 


T(&.& and equivalent of thorium, 105. 
Thorium, equivalent of, 105; specific 

heat and valence of, 70fi. 
Thouar's explo~~ations,  321. 
Thrips,  432; habits of, 254. 
TnuRsTox,  E .  H. Peculiarity distin-

goishing annealed from unannealed 
iron, 418. 

Thurston's Conversion-tables of weights 
and measures, reviewed, 606. 

Thyridopteryx ephc.meracformis, 179, 
3i5. 

Thysanura,  612. 
Tibet, 505. 
Tides, great, 434. 
Tilia expansa, 269. 
Timber,  preservation of, 302. 
Time of apperceiving simple and com-

pound concepts, 73; astronomical nnit 
of, 1014; sense, 75 ; standard, 159; 
transmitter, telephonic, i l l . ,  302. 

T in ,  strnc1m.e of block, 102. 

Tinea bisselliella, 434; pellionella, 434 ; 


tanetzella. 434. 
Tinhantia, 179. 
Tissues, vegetable, method for examining, 
32%
,-

Titanic acid in presence of iron, est i rna 
lion of, 365. 

Titanium. detection aurl estimation of. 
364. 

Titanophasma Fayoli, 95. 

TODD, D. P. Transi t  of Venus a t  Lick 


obser~latory, 94. 
Tokay, Hungary, trachytic rocks of, 116. 
Tonga plant, 236. 
Tongue, sebaceous glands of, 1008. 
Too much red tape, 4i3. 
Topogri~phical map of New Jersey,  545; 

work,  U. 6 .  geologicalsurvey, 118. 
Topography of south Appalachian pla- 

teau, 105. 
Toronto natural history society, 472. 
Torpedo-boat, electric, 297 ; nets, 702. 

Tortricidae, rearing, 150. 

Tor t r i s ,  spruce, 906. 

Tozzetti's Ortotteri nsrari, 498. 

Trachytic rooks of Tokay,  Hungary, 116. 

Tracy,  C., on  deflective e f f ~ c t  of earth's 


rotation, 98. 
Transferred imprrssions, 554. 
'l?mnsforrnation of elliptic functions, 83. 
Transi t  of Venus a t  Lick ohservatury, 94; 

expedition to Florida, 300; to Santiago, 
84; observations a t  Ilelderberg, N.Y., 
80; at Xew Haven, 81 ; photometric
observations of, 91 ; spectroscopic ob- 
servations of, 636. 

'J'ransmission, electrical, of power, 813. 
Travailleur's crnise in 1882,440; expedi-

tion, Crustacea of, 546. 
Tree-planting on school grounds, 499. 
Trees,  diseases of, 180. 
'J'release, W. Color-preferences of hive- 

bee, 305. 
Trenton gravels, 1056; nat. hist. soc., 158, 

301,466. 
Trephining, prehistoric, 307. 

Triar thron,  22. 

Triassic traps and sandstones, 882. 

Trichechus senegalensis, 496. 

Trichoplax adt~nerens,  305. 

l'rifolium pratense, 306, 432. 

Triglops, 83. 

Triglopsis Thompsoni, 496. 

Trillina, 405. 


' r ,  .l n l l i u m  grandiflorum, 553. 
zriloculina, 405. 
I riton, 434. 
z r i t o n  in Xorth Atlantic, 890. 
1roano, manuscri l~t ,  518. 
Trochiscus Norrisii, 81. 
Trocticus, 231. 
l'ropaeo111&, 306. 
Trophon breviatiis, 524. 
Tropidoclonium, 279. 
Troschel's Gebiss der  schnecken, 166. 
TRUE,F. TV. Xovement of the arms in 

walking, 11. 

T r u e  B'. \I7..
350. 

Trypanoso~na Balbianii, 568; Eberthii, 
568; sangninis, 568. 

Try l~e ta ,curious g:~I1 of a ,  248; Scudderi,".
VL. 

Trypsin,  carbon-monoxide poisoning, in- 
fluence of, on, 708. 

Tuckahoe, 499. 
Tuning-forks, rate of, 181. 
'rurbinal bones in carnivores, 524. 
'rurbinated bones in man,  asymmetrv of, 

167. 
Turkestan,  eastern, 504, 834. 
'rurkey, impregnation of, 576. 
Turnera aphrodisiacn, 466; difl'osa, 466; 

ulmifolia, 522. 
Turneraceae, 942; flowers of, 1040. 
Tnsayan, explorations of pueblos of, 153. 
Tyior's lecture a t  Oxford, 1085. 
'Pylosaurus, 572. 
'ryphoon a t  Manila, 6. 
Tyrol ,  floods in,  321. 

U. Solar eclipse of May 6, 299, 594. 

Uberaba, rainfall of, 257. 

Uhler. P. R.. on Daltimore surface-eeol- 


ui&theriutn, 151. 

Umbilics, conical, 175. 

IJmbm, 328. 

Undulina ranarum, 568. 

IJnicursal twisted quartice, 1139. 

Unio, 22, 274, 523; belliplicatus, 426; bo-


realis, 371; complanatus, 150; loteolus, 
371. 

Uni i i idae ,  Ottawa, 	789; variations in,  
1045. 

United States bureau of ethnology, 119, 
153, 263, 470, 585; burcall of navigation, 
292: work of. 292: bureau of weinhts 

mission steamer Albatross,~588;  fungi 

of, 663 ; geological survey, 83,118 163, 
157,183, 185, 350; geologists, and dand- 
stones, 307; 1,ucanidne of, 952 ;national 
academy of sciences (see Kational scad. 
erny) ; national museum, 25, 54, 83, 118, 
152, 291, 470,495; naval bureau of ord-  
nance, 291; naval institute, 472, 078; 
naval institute, prize essay, 293; naval 
observatory, 55; signal service bulletin 
52i ;Smithsonlan institution (see smith! 
sonian). 

Universities, 76, 409. 
University of Cincinnati. Sce Cincinnati. 
Upham, W., on Extinct  Lake  Agassiz, 

?on 
Uranidea gracilis, 496. 
Uranium, 428. 
Uranometria areentina. G o ~ ~ i d ' n .  264. 

UtriCuGria intermedia. disaersion 

Vagus, centripetal stilnulntion of, 1151; 
influence of, on heart, 220, 246. 

Valgus, 203. 
Vallonia asiatica, 683; costata, 583; gra. 

cilicosta, 583. 
Valpnraiso, longitude determinations of, A-. 

617. 
Vanadiites, formation of crystallized, b y  

fusion, 980. 
Vaporization, 455. 
Variables, fuc~ctions of several, 603; of 

two indcpe~ident ,  862. 
Variation in plants, 108% of tempera. 

ture,  i l l . ,  239; in the vertical, Darwin 
on, 10. 

Vascular nerve-centres, excitation of, by  
electrical stimuli, 738. 

Vaucheria tuberosa, 495. 

Vaux  gift, the, 26. 

Vegetation, electric light on, 554. 

Venus. See Transi t  of Venus. 

Venus mercenari:& in Britain, 672. 

Vera Cruz, AIexico, new harbor at ,  303. 

Veratria, muscles poisoned by,  510. 

VERRILI,, A .  E .  Parental instinct a s  a 

factor in the  evolution of apecies, 303; 
recent explorations in region of Gulf 
Stream by the  IT.8. fish-commission 
i l l . ,  443, 531; use of steel sounding! 
%lire by  Lieut. J. C. TVaish, 568. 

Vertebrate embryos, caudal end of, 572. 
Vertebrates, oripin of, 60. 
Vespertilio murinus, 316. 
Ve~uvian i t e ,316. 
Veterinarx hospital, 438. 
Viaduct, I i inzua,  423. 
Vibrations, maintained, 1140; of elastic 

sphere, 90; of loaded bar  180.  of 
membranes, 787 ; of solid hddies, 479 ; 
sound, photography of, 738. 

Vibratory movement of bells, 478. 
Viburnum psendo.tinus, 259; rugosum, 

25R. 
Vine, diseases of, 1125. 
Viola tricolor, 306. 
Virginia8 (The) ,  207. 
Virgnlaria, 5V3. 

Viscosit)-, 482. 

Visual exaltation, 534. 

Vitis californica, 5i8; vinifera, 578. 
Vitrina, 433. 
Vocal organs, photog~.apbing, 1070. 
Volatile olganlc bodies, 420. 
Volcanoes, Japanrse,  329. 
Volvos, development of, 842; globator,

40,;. 
Vortex cavicolens, 202. 
Vorticifex, 202. 
Vase, G. L. Eailway.accidenLs i n  1882, 

167. 

WADE,J. &f. Intelligence of crow 458. 
WADSWORTII,M. E. Algae and ' sp ra  

markings, 39 ; Keween:iw-point gear
ogy, 248 ; Lake Superior qeoloey 575. 
meteoric and terrestriill r&ks, 1 2 i .  mi: 
croscopic evidence of lost contihent 
590; molluscan rock-boring, 422; st: 
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Uavid's rockh and universsl law. 541; Wechsele, rocks of, 031. w o o d ,  fossil, from lnilin 510. 
U. S. geologists, sandstones, and Ke- Wedge-photornetel, 450. Wood's Holl station, u.'S. fiah-comrnis-
weenaxvan sene#, 307. Wetgelia,553. sion. 5x8. 

Wchlchia, 149. TtTeigbts and measules, intcrnat~onal bo- Wood;, stlYength of American, 107. 
Waldeck's drawings, errors in, 750. leau of, 441. Worcester free school of industrial sci- 
\VAI,D~,L. Yale observatory hehome- Weldon, W. F. R ,on Earl> development ence, 616. 

ter, zll., 91. of ~epti les,  511. Worlrin-men, science Tor 295 43: 
Waled. South, eozoic and lower r)nleodoic Wesieyan unlv ,museum of, 209. rnnltiplication ;f, dix ision, ~ o r r n s , ~  <y 

111, I"/>. 
 Weitern qrasses, 234. 84.5. 
Walker prizes of Bost. soo. nat. hist.., 618. Westwood, I'rot. J. O . ,  618. \%Tormslrioldia,466. 
TValking.dtiok from coal ill 9.5. 3%-estwood and Satchell's Bibilotheva WRIGHT,G. B. Giacial phcnomet:a in  
TValdh, Lieut. J .  c.,use b6 sthe1 sounding- plsc.hto~la, ~ e r ~ e r v e d ,  Ohio, il!., 269.4.61. 

%,Ire by. 368. West  V ~ l g n n a ,  timber resources oi, 208. 
Walther, J., on Developmt~nt of mem- Wetenhergh H 374. 

Studien in scienco and re- Y. (:. Wright, 
lieion. reviewed. 543. 

biaoe bonrs of skoll or the pilie, 513. 
W a l t o ~ ~ ,Isztk,  and rtr er Lra,  739. 
WARD,L. f". Plant-life, pas tandp~eseut ,  

.?hh 
~ a ~ ~ d ,1;.I?. Fossil plants from lower 

Yeiiowstone, 659. 
Walmrxo,  C. D. Sun's radiation and 

geological climate, 395, 602. 
~ a s h i l l g t o l l ,anthropological eoc., 27; 350, 

410, 472, 854; biologicai soc., 66, 58, 
84, 8.5, 157, 287, 293, 376, 439. 479, 65'3, 
575,740; pliilosopbicalocicty, 85, 156, 
209, 320, 360, 375, 377, 472, 530, 320, 
344, 537, 761, 811, 826. 883, 919, 
022 : S.nitlisoman institution :see 
Smitiisonian). 

Watohmaking in Switzerland, 2313. 
Water, color of, ti05 ; drinking, pnrifica- 

tion of, 070 ; organic matter ill, 648 ; 
specific heat of, 643; sprins, from 81112-
brnnn, composition of, 649. 

Water-works. Ant\vern. 541. : Boston. 

TVa?e-rvilie meteorite, 377. 
Weather in Nov., 1882, 34; Dec., 1852, 

13.4; Jan., 1883, iil.! 216: Fcb.?1883, ill., 
271; &larch,1883, dl.,  385: April, 1883, 
ill.. 536: uredictions in Australia. 717: 
prognostha, popular, 216; prophets,
m.r,nmals as. 466. 

6 a t h e i .  repdrc- l~aosas ,  for P c b n ~ a r y ,  
164; Yarob, 319; April, 471; Jlay, 656. 

Weather report, Missouri, for April, 
411. 

Weather report, Ohio, for Uarch, 470; 
A p r ~ l ,527. 

Keather  revie\\. , Canadian, for Reb., 
1583.603. 

Weathei bervice, Iown, 376: Ohio, 118. 
Weather services. state, 6Oii. 

While,  bottli noied, 1098;baleen, 630; 
r~glrt ,  of North Atlautic, 598 

Wh'tle tishtxrv, arctlo, tn 1882, 33. 
Wheat-stalk Isosoma, 251. 
TT'hi>tlrs, h ~ d r o g e n ,  855. 
TVh~te, I. C . on Lakes and valleys of 

nolth twte ln  T'eonsti~ania, 3nl. 
TTh~tc's Fo-11 ~nullu\ks of North Amel,- 

ica, revieaed, 425. 
\bThtte Sea, cotnineice 01, 720. 
Wlntman, (3. O., on the Dic)emidac, 

?Q9 

." 
rior, 39. 

Whitney's Cli~natic changes, reoiewed, 
141, 169, 192. 

Wilder and (:aqc'YIutroduction to anat,. 
omv, rcoic~oed 398. 

T ~ i l e i ,H. W.,3!6. 
Wimshurst's elecirical machine, 557. 
Wr~crrer.L,K.13. 1,ake Superior rocks, 

331. 
Winqi, pressure of, 500: and ocean-cor- 

rents, 606; on sea an6 land, 715. 
Winding, determination of aurfaoe of, 

762. 
Winq-musclex, hintologg of inxect, 247. 
\%Tr,u~,ocr;. IV. 0. Great comet of 1882, 

6% ; lakes, tempcrntnre of, 31; Lepi-
do pter $1,794. 

Wissmatin's letter from Cairo, 608 ; and 
PO BY^. 381 : tril) across Africa. 380. 

~ o l & i i & n i a ,$~i.. 
Woman alnonq the ITabyles. 410. 
Wood-cells iii Coni f~rar  a1 

relatious of, 327. 

WrTtin- among Romans, 1135. 
~u~fe:i te,  1155. 
TtTurtemberg, sn~faoe  and striiotute of, 

10R4. 
Wyoming histolical society, 686. 

Xanthlnr, 202. 
Xiphias, 23. 
S>la1 in, 178. 
Xylocopa augo.;tl~, 513 
Xqlopagiiius rectus. 547 

Yalo observatory heliometer, ill., 91. 
Weilowstone Par%, rligoiite from, 932. 
Yesso, 723. 

Yolk, activity of, diiring imprc-unation, 


1132. 
C .  A. 

per, i l l ,  29. 
Yucatan, rescarches in, 1008: 
Yucoa aloifolia, 287; fertilization of, 

YOUNG, The  late Dr .  IIenry Dm. 

614. 
Yukon delta, Seison's explorations i n  the, 

220. 

Zalol)hus Ciillespii, charactt:rs of, l(i4. 
Zambesi, tribes of, 011. 
Zantedeschia, 405. 
Zea, 432. 
Zeller, P. C., 322. 
Zinc, determination of, as sulphide, 1145. 
Zizania, 12. 
Zonites ariscns, 523. 
ZoKgenGes hnrpa, 492. 
ZoKlogicnl gardens, Cincinnati, 291; geog-

raphy of western North America, 51 ; 
region& 393. 

Zoothamnit~m,568. 
Zuiii, model of, 25. 
Zggoriectes ohrysoties, 558. 
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Souli<linys :itid t(,rrrpcrntnr(,s off tire iitiaut,ic co:rst of thi. 

lioiti.il Sttltrs, clr;trt, of . . . . . . .  opi~ositt: 
Spcctrnm of  arg;tnd burrrrr, ilistribr~tion of cnrrgy in, 483; 

satno of sun . . . . . . . . . . . . . . . .  
'1';iq:rls of tlio l'hilil>l)irirs (2 figs.) . . . . . . . . . .  
'l'i:lrscopc~s in  1i:~stirigs obst-rvntory . . . . . . . . .  
l'ornpor;~I hone; hr im;~u,  vi(,\vs and s12ctiorr i ~ f  ( t i figs.), 381, :3YL 
T,,ssi,r:~ntlra corrrrt~cteirs . . . . . . . . . . . . .  
rI>inic-tr:r~isrnittrr, t(~iri~liorric, and section (2 fiqs.) . . :XI2 
l'it;nioplinsma Yayoli 13rongni:lrt . . . . . . . . . .  
'l'r:iwi, bc:rin . . . . . . . . . . . . . . . . .  
l ')phoon of Oct. 20, 1882, diavram of rccord of Inrtcoro-

lo:.ic;ll irrstromi.nts 7;  Inill) hhowirrq a t  M;LI?~I:L, C O I I ~ S ?  

<,f . . . . . . . . . . . . . . . . . . . .  
\\To:lthcr In:rl, for  J:inu:lry, 1883, "7; for Fi.brnnry, ISS:!, 

2T2; for hlarclr, 1x83, ::SF; fijr Apri l ,  lS8:: . . . . .  
Zo6loqic:rl stntioli : ~ t  mrplcs, Li9; pl:ln of li,~scrrrotrt, 480: 

<rorrri<l fI<,or, LSO; uppcr  floor, 480; divcr's bo:~t, 509; 
dredginq strtlrncr, 508; ~1 , i~ t ion  . . . . .fish01 111311 

E R R A T A .  

P;~ge  50, col. 2, line 31, for  ' Pararn:rrcinm' read '1':~ramc.cinm.' 

'' ' ' 
I'aqe 255, coi. 1 ,  lin(, 2, for ' 

'' 2x7, '' 1, 'I 67, for  ' 
" " 

hlittag.Zeffl<2r' rc.:l<l 'Jfittaq-I.elflor. 

tortricid' ri.ail ' tirrcid.' 

dollars ' reacl' sliillirrgs.' 

i ia t~rir~rr~' i-t-i~d' I,alli~irn.' 

l t ~ r r l f o r d '  roild ' l<;~rryaril.' 

Irrcl.' reilil ' hi(1.'

l ,un City '  ri.ail ' S n n  City.' 
s ry l ,ns '  real1 ' gryphns.'

' 

" 67, Sor photoyraphic sun ' re;rd phoio-
grapllic ynrr.' 

" 16, for ' t.lev;~tion in Oreenlanil '  re:iil ' eirva-
tion ill ttre reyion of grcat(,st cold ( the 
\vest) in Greenland.'  

" 35, for ' t(lnr~icoilis' rend ' t(~nlricol1ie.' 
" 16, for  'Ci i i l l , ~ 'r(w1 'Ciii,~ill?/.'
" 54, for  'Royif<~riclae' rcad ' r:anqift,riilae.' 
" 54, for  'Oopridae '  read ' C:lyriilae.' 
" 42, for ' Ltrptilou' read ' &!att~rn:rls.' 
" 19, for  ' l t n r i c t r~~ i t c s '  rt-ad ' ltusicinlit?s.' 
" 20, for 'Traena '  r r ad  ' Pmcna.' 

" 73, 1, 

'' 97, " 2, 

" 116, " 2, 
119, <' 1, 

" 149, " 1,  
" 149, " 1,
" 151, " 1,
" 177, " 1,
" 177, " 1, 

" 294, 1,  
" 306, " 1, 
" 388, " 2, 
" ::88, " 1,‘, s:;~, 2,L C  

'< 542, " 2, 
" 550, " 1 ,  

" til2, " 2, 

8, for  ' 
" 2:;) for ' 
" 40, Sor ' 
" 1 ,  for ' 
f L  6, for ' 
" 63, for ' 
" 49, for  ' ac id '  reail pont:ii~lilor- and  Iirxn- 

chlor-cot~~punnds.'  
" 24, for  ' I)r)-rnononni Qoryo ' w a d  ' Dry-

ttloncnia qorgo.' 

" 192, " 1 ,  lines 10, 11, the clause " t h e  coal next  the rrrorrttr 
not  partakirrq of tlrr motion of that  
far ther  in ttre hill" beiolrys to the yre-  
ceililly ;tnd n o t  to  tlre xucceoding xen-
tcncr. 

On p .  101, the cnt, \vhictr is printcil bottoin nywnrd,  shonlcl bbr 
rt-versrcl. 


