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~!IINOCEROS DEG.CANE-NSIS, 
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IN May 1871. while looking for IeCtiOI1l in ·the bed of a amall nullah, I came 
upon somo fragmcnta of fouil ~t.t. and teeth, and aDlODgat them 'po.rt of an upper 

· molar of' 0. Rhino<ieroe • .' 1 at once tet, to ~ out .rthe ·lOurce whenCe theae ,,~ 
• bo~ee right have be.m. deriTed. and; after eioee1y: examining the .~ of the' 

Dullah for a few dOICn ~ ~cr up i*" ooune. found a row of large mammaJjaD 

teeth exposed at • heig~t. of S feet aboTe the bed of ih~ nullah and fully 8 feet or 
mOtibelow the top of the bed of bla.'Ck clay whioh henrforms the bank: and which 
b!aOk clay ll""'" VP in\<> the ·typiCal reil'" of this .nei3hoourhood. Th~ BpOt at 
which t.hia 'discovery waa made lies about Si miles ~ norlh..east of Gohk fa 

· . talook town in tho Bclgaum Diatrict, we1l·known trrofu: the proximity o( the great. . 
'r~ o~,tbo Gatparba Rh"er). and about t 'of a ~inile lOUth' aouth-eaat o~ the. little . 
.fillage of Chickdowlee, immedia!eJ.y Welt of which the small n~ faJ.b into the' 
Gatparoo River. . , 1 . ," 

Tbi.i small nullAb· h3I cut deepl,. intS o.nd through the regur at that spot. 
I ~ and b8a formed a ~mall cllif on the face of ' which the row of teeth a.boTementioncd 

WM erposed. . . ... 
. . The ra.in-Wn.~ from the u~ part of the little oli!f had co'VenM up every-

· hing. the tooth excepted, Qut ou~bviDg i~ carefully. I fohnd the teeth. belonged 
· t., the right ramus-of tho inru}dible 'Of a Rhinoceros. 

Beneath th-o ra.iu-waah the bhtck ;aY; .thougb much ~rokeu u byaun-cra.eka, 
\VI! .hard, -and' tlio angular, ~ were 80 e1qseI,. wedged together ' that it 

· • relt.uired •. good deal of ume and troubl~ remove thoee immOOiately auzioun.d.i;1g . 
. the bones without dii~bing the latter,· which were not enl)' extremely brjttle, b~t 

alao much Jcomminuted .,. Mtv by 'the 8ctiQU of lun.C:racb. . . ~ 
.... j • " •• ' ~ I" " '. 't. 
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. • ~ Cbl~~:- i. .-..11 ~ n.ioc iD U. IWle to ,\lit DOrth..~ 0( JkD.odom • ."..._ !lOt .. it • . ' . \ 
. .. "I'_tea. 011 U. _ the· ~ Cl u.. 1arre RIIlIah 1Io~ ,. x,.l ... ..v6b ,.nJ falII mto tbI ~ 
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2 FAUNA OF THE 'lNI!IAN FLUVIATILE DEPOSITS, 

Had it been ruble I should very gladly have deferred the ~on of 
these bon.ee for .. day or two "to do it more leisurely than waa then possible; unfor
tunately the weather ,!M -rery ~ed. numerous heavy thunderstorms had taken 
place within the preTioUl week, and another W&I gathering at the time. Should . 

"I a flood 'oome down the nullah the greater part of the bones laid bare would 
certainly be pept aft' and lost. Then aLeo the lpot}eing between lix and ~ven 

. 'miles from my camp, it lrM impoMible to keep watch OVCl' tho fOllil ·remain. thul 

expOeed, while th~( attention of I16Vera1 field labourers bad been attracted by aecing 
me buaily removiDg .... the,aoil with my hands, and they in their ouriosity would, 'in 
all probability, ba~ utterly ruined this nJuabJe apecimen had I left it unguarded. 
I decided, therefore, to,take it at once as being the Iufe&t :way of getting ita nearly 
as pouible entire. ';', ' , I 

~ A few inches below the lu,rfe,ce the olay became damp, but W&8 ,till erlremely 
tenaciOUl, and it required gre&t care and much patient labour to loQaeu the bones 
without entirely 0J'1lIb.iDg ~em. , 

The poeitionoooupied by the head was suggestive of ita h&.Ti.og been drifted into 
ita preient l'eIting-p1ace, the heaviest pr.rt, the cranium. being undermost: The' \ 
head had, however, not been en~ OT6ttumed, but originally l"C8tcd on the right 
frontal bone and'supraorbital ridge. The greater part of the right side of the head 

/ had ~ broken away by ·flood. aation Undermining the bank. Unfortunately mOlt 

'\J.. of the boOM thus dctaohed and found looee in the nullah were' too fl'agment.a?' to 
. be joined together. . . 

. .' The left m~ll8. a.nd left ram'ua ' of th~ mandible were in' perfect appoaition 
~hen freshly expoaed, but . the left aide of the hend ~d sufIered eev~,. prior 
to ita entombment, aa the frontal and naaa.I bones wore missing. 
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\ The pOIitioo o~ the left ranius in apposition to the maxilla offers . a strong 
indl;08.tion of the head, though mnoh mutilated, not having been entirely depriv~ 
of ita external oovering of ll.eah at the time it wae buried in the black ~,.. 

No indication. of an,. bones bu~ l5Uoh 'as belonged to th\ bend were met 'with i." 
fitu, though the bank w;u excavated. to ,omci little depth after remOving all 'that 
remained of the cranium. I " 

Among the bones found l00"se in the bed of 'the n~ only oo'e or two frag: 
menta appear to belong to the '6od,. of the 'animal, and they, ~~ lomewhat duuotful. 

The bones found imbedded were- . '. 
l .-The mandible, Dearl1 pmed . 
i._TIlt left. ~illa wit:\Y jugal ~ 1acbrrJll&l boD~ .Uaehtd. · 

. 8.-'!he IqllAmOlll'l!9De witil ~eatuJ #iforillll and pot~tympanic pl'OCOM of the left lid~ . 

, 

. • . -hrl of right fron~'boue, ~ ' .• 
6.-.Hyoid bon. 7 . 

;... 8·-Pteryroid bone {right m, 1) • 

. L~ looI~ ' ill ·tbe .andy "bed of the nullahi were pa~ of ' the rigbt ma1:il~. : 
·f~menta._ot tRaetb, and two or t~ bonel toO freginentary to be d·o~rmined . . ~ . 
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RHINOCEROS DECCA~i:N8IS. 8 

When found the boDe. WCfC largely OOTered witb minutely botryoidal calcare-
Bo_ t"~1.T _~ witlro 011.1 oo~ona. . forming an e:rlremely hard and dCll.le 

t...,,)lodIo dklAlkur. cru.t irregularly d.iatributed over the .mace, in IOme 
.. pltlCCl in Ia.rgo and thick patobc.. at oth~ iD iOau wart-like excreeccnoee. From 

the britUe condition of the bone. theae were Tery dHB.cult to remove' without deatroy. 
ing the underlying .urfaco of the bones. 1ia.ny ha4 to be genUy rasped away-aF 
operation requiring muoh time and patience, becauseo( the hardncuof the material, 

Beeidee thU botryoidal etlcruatatiOD the whole lurface of nearly every bone 
vu coTcrod br,a thinner cruat of a more earthy materialleu hard than the former. 
The leea donee parta of thia ClUJt agjmn,ted to com~on earthy lrunkur, but some 
of the dense part. of it. whicb Ibowed an arrangement m vermicWa:r mIWCB, though 
lcaa bard, 'wcro extremel,. tough and full,._ d..lmcult to remOTe &8 the other form 
of encruatation. The removal 0"[ theee cru.st. wall, however, quite essential, as they 
completely. hid and ~tered the true shape of many pa.rte of the bonCl. The encrusta~ 

) tiol!. WlLt by DQ menna confined ~ the lurfaee-:-it bad penetrated most of the 
DUlD6l'OUI fiuures due to the CIpanJiOD and contraction of the lurrounding clay. 
Tbese intrusions of kunkur had in many cue., particularly where they affected 
tho teeth, given risa to total dofonflity of the parta by. wedging' them asunder, 
sometimes to the extent of half M inch or mote. .Part of the lUl'(ace of many of 
the teeth bna been eaten ink aa if by a kanker, by the calcareous crust resting on 
it, 'forming unall ilhallow pit ..... on ·the surface of the enamel. . . 

The degree of 'alteration thl? boD~ haTe undergone is very various in different . 
parts; especially is this t~c case with regard to the teeth; in many of which pnrt. 
of the enamel is perfcclly .preserved, while closely adjaCent parts bave been greatly 
changed a.nd have lost all lustre and. become quite mealy in te:r.turc. Excepting 
e:r.tcronl discoloration from eontact with surrounding soil, the bones are but 
sligbUy altered f.ram their natural. .coior, though a gooa deal p[ c:oJ.caroous .~tter 
became i.nfl.ltratcd in their canoeUar tissue. The enamel of the upper molars is 

-rather browner in eolor than that of the 10weron68. The dentine of all the broken 
teeth is a good denl stained along the minute capillary tubules of a ~p black, 
8pparen~ly due to the presence of o:r.id~of manganese. The cavities in the fangs of 
the teetl,t lefL by the decay of the pulp are mostly lined with acicular crystals of 
arragonite. The dentine waa found to .~ traversed by innUmembto minute cracb, 
rendering the DlUI extremeli britU$, especially near the base of th~ cro~.and in 
the fangs. ' Qwing to tbil many of the teeth fell to pieces. and had. to be built up by· 
fitting picoo to piece-.a very long Md tedious task from the !reat number of tiny 
fragments that ha4 to be dealt· with. But for tho fact that the manganese stains of 

. the .dontine tutlulea above hlluded to often formcd,pattcms on Ith~ broken sUli~ 
. ", hQlIl~g up' p~s of the dentinollil parta woUld hav~ bcen.ai.mply impossible. 

Some change in the .form of 'tome of the ,bo~es b.U been ce.uaed by the pres
lure of the DlA88 tbey were: imbedded in. The parts priDcipaliy aJIected by, such . . . ,\. 
pres&ure are the mand;iblH, tbe jug41 arch, a.rut the supradental .pOrtion of the left 
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." FAUNA OF THE UfDIAN FLUvIATILE DEPOSITS, 

mnxjJJn, The m~diblc is m~~rially distorted, th~ right rnmua cepccinUy baying 
been forced over to th'~ left side vpry considerably. Ilnd the sympbysis ,having heen 

• twisted 80 that tho left sido of the aympbysinl prolongntio'b..i, fully half an inch 
'higher in level than tho right. The right l1lmWl is nlso mther broken at tho lower . 
edge about tho middle of its length'. 

The upper IUld outor pllrt . o.r the lc~t tnBXma nbovc tho molar series is much 
crushed- out of shape, 110 much."80 tIaot the jugnl arch, instrod of being ElICl"to 
tlJe sido of the skull, has been turned over o:utwnrds. !IQ that ')nt prescD it IlIls n. 

,poeition nearly "at right nngics to its normal onc. . - .: .-." ,.',. - . 

· Tho pInna of the dental series 9f t·be ~llo. MS also bQCn considctn )11. ufo") 
curved tb.a~ nor~. the result being that the molars and prcmoll1r5. in~tcnd of being 
in" close apposition to,cncb othdr os, in oU other Ipccics of Rhinocero"lU'o di,idod by 
spaoet Thi.8 is especially observoblo betw~ premolar, 2 aud S :md molar' 1 o.lItl 
2 and 2 &nd i , _ The bones appear to lyll"e been 41 a ro.ther sort'\st.nto when , thu.~ 
aJIected, else they must have been far morc exrensivcly fmcturcd, 

, On compp.rison with all the , o't~cr (lcserib~ species of Rhinoceros, hot.h thing 
and f08.9il; the head discovered nt·bbicktlow!ee shtl\"1I sueh Dl4tkcd uifTercnccs tbnt 
it cannot bo' assiirn&\ to nny ono of them, nnd dcse'rvca, therefotc, to bo eon.!liuert.'(i 
os 0. distinct , and _ h!~~rto undcscribctl spccie~, Aa such I propose to C.'lll it Rh, 
.Decca~u.;, 'and as . the ,region in whieh it was fouhd belongs' distjncllx' to the 
Deccan in tho.oldc; and fuller meaning of the no.ma;and most of the.other M.iatic ' 
Rhinocero!lC6, both ,recent .a:na. fossil, linvc bcf;>il distinguished hy gCOgT3p11icai 
'specific names, the one now proPOSod. nppoors quite ~uitnblc. . . 

Th~ 'hood only of Bh, Decclmellm being known, eo~parisons could~dn1y be . 
instituted ~th corresponding parts of speeimens .of other species, ::t;ight wsti'nct 
points of chnrnctcr cn.mo specially undcr comparison, and thcy wen:: in onlcr of 
importance-

I.-The proporlion.nl hcight of the croWlllJ or the teeth, 
B.-The form of the tyml)l~ysi5 of the lD..II.ndiL1e. 
S.-The prescnce or ob&Cnce' of ine~r teeth ~. '1llleir l ire. 
4-.-The lJll6Cioi l troct.ure ~f the upper molar eericu. 
~.-The form of the bone. of the periotic region, 
6 . ...,....T~ form and proportiODl of the zygoDl.:!.tic nrch~ 
1,-The rehltive aiz.o as oomJW'oo with that of otheMN!;iCl!. 
S.-The d«iduoWl character of premolar 1: ..., 

. In carrying out ~e comparison of the rC~ pf this R~~Cl'08 with those 
of ojber species, I have followed tfie methods adopted by 'th~tc Dr. Falconer and 
by, Mr. ~yd Da.wkina, f : B: s.,· and for tho descriptive portion and platcli ho.ve 

" 

· 8;dopted the terms (wi~ tt? 'exceptiona) and indicativo 'letters employed by tho ; 
· !attei' .p~f60Il:tologiat in his ~v~ v,ery ablo .papers on. the" dcDtition of tho Rbino:, • 

\ 

I' cerote~!Ilo~d fossil. ~ Great Britain. " .' . - . '. 

,. ~ .' • ' .. See "~r'. P~t.o~ lf~,,;", aad 'l1r. BoJd D ... ki1M', Til~ iD. ~"e N.hlrli Ji iat/)~ ~Yie ... , 1863 J ,.:? . ~. ~IIM, ad QaaN.lJ' ~~f tb. G~\orieal ¥-tY, ~oI: ~, 1861, ~ Vol. XXI!, lS01i. . 
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RIUNOCEROS DECCAo"EXSIS. 

" :ith regaru to liviDg tpeCies I have (oUowed the latest enumeration given by 
br, J , E. Grey in the '~A.nnala and l1agtuinc. o( ~aturul J;Iis"I1"· in continu3.tioD 
of thc lilt pubwh~ in bi~ c;atalogue. of the Pach1de~Ul in the British l1useum. 

Unfortunately fPmc Ipccies included ampDg those are fo~ed. on : extemal 
cbaracte" only, ~, g" 1111 . O'lCellii o..nd BA. Crouii, iuul with lucb, of course, eom. 
pariaoDl were impo.lible. L , ... '111. • 

l[Y'pccimen wu coJtlJl!lrcd with ~ J[noWll publisbed dcsc:riptioDS and witb the 
fos~iJ and recent apecimelU in tb~ Briwb Museum, tbe ROyafeoUegc of Surgeons, 
London, the J ardin dei Plantc!, P(ri!.. thc lIUsclllD o( the K. K.,Gcol. Reich!; 
Aostalt, Vienna, t~ Impcriallltacum. Calcutta. 'the lbdra.!l Museum, and, ' last. 
but not leilI;t. the !3eol"giCnl Mtaeum, -Calcutta. And here I ,would exp~u~ my 
sinccro-tbanks to Mr~ IIc~ Wopdwlird, P: lI.. s" t,o lIr. Davis or tbe P!llreonto." 

. 10gie,~1 Dcpartmcnt>of tli~ ll.ritis\ Muse~, and to Professor A. Gaudry o( the Jardin 
dei, PWntcs, for tbe' tnie coutt-csy with which they gave me every assistance in 
their power in,corrying out sueo comparison w!th tbe specil,11ens . eir eustotly, 

. The .hcod 'Pf RA. Deixan.efUu indicates a sIWlller' and sltrbter Dnimal thau 
Rh. , I"dic/l~, ,.t one larger in ill pro?n~ilit>: than any of . the other living .!.sbt ic 
'pt.'CICS. C' . . . . -

,Tht' hc.tid is ~ho.t"qr :\ young adult animal' ~bose permanent dentition is re. 
( , . ..,/ - '"cd b th r --" I ' .. C ' p' ""\r w:. ,r ,'''', Dtatal (o,..aJ.o. A~n~ y e ormWll. ... r .. " . ..u. . II+u ..:.u.. W;, . 

') The teeth, which were ~ot ~urnisbed witli a , cement 
layer, nrc n9' much W01' down by use; _ indeed, tbe las~ molars in each j3w ' bad 
only iustb"cgun to sb'Ow signs of wcu. The animal belonged 'very m3.rkedJy to 
the hypsodont section of ' t6e bmily. p... . . .... • .• \. 

The ' incisors arc wanting in tbe mandible, ~0I1 from the rather bt!Jken con. ' 
dition of the incisJe border of tbe sYD;1physial portion, it is difficult to De quite 
positive w1}ether alveoli had ever been developed- there or not .. The inciso~"if • 
developed there, were extremely small and qUite rudimen!ifY:- . r t" 
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. TIle prc!1Ul.:rillary oonh, a.r'tl unfortuti:Ltely woni.ing! hence the. presenc.e 0; , 
absence of incilon in the upper jaw cannot be aetermined, .but tbe probability. is . ' 
that they i\:err. cxtremcly smnll ~ ("t, wantmg. Two tragmenl8 of bone' were foUnd 

... 

loo,e, whicb present somc roscmbln.nce to"th,e an~fiof extremities of pre.mn~llary 
bonel in other species, ood, if they Ihowd reall, be sucb, tbeir appearance ceriniD.1y , 
iliMavon tbe idea tha.t the animal possesfed upper ' incisors. . " . . . 

,-

• 

Professor Owen bns J?O~nF out t~~ ,tbe development of the horns of tb.e 
Rhinocerote, is in thc invene 1?ropo~~ion to the· magnitude o( tbe in~i~rs. II this 
law ~eld gootl i?-·BA. DeccanelMilrit must ~~ve had a vro large .horn or, ~ of 
horns.t UnfortunatelY', bo!evS:, ' tbe nasal ~n~ we~ -not found i. SO, t~~int 
rem.o.ins for the present undecided. . /. ~ ." . .,. 

: . ' . A.a;w.,.,<I l1&pai ... of N~tanl'.HitI.o.,. 4.t.\o Stritt., '\'01. l:r; p, ,Si;. ' ' ,., , , 

. t o .. ~ c. ...... ';" A. .. Ica.r oc ..... ,rte~ta, Tol ni. po s~ . . ' 
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:r FAUN'~F THl: INDIAN FLUVIATILE DEI'OSITS, 
• 

The anterior 'or aympb18ial part of the mandible is prolonged beyond the 
premolnra in a no.rrow beak·like projection unlike in 

Tbo lI1&odible. f MM' , hith·~· d "., , ~ rm or i!!?yuulon to any "PCC1C!I w-w eecn~ 

nod figured . A correct idea of ita form- will bo obtaintd by referring to ftgureis 8 
~d 41, Pla~-'H . . The peculiarity of t.hia aympbyaial prolongation oo~tI in ita 
narr'OWD868 and in. the 8udden di.minution in wh1tb in front of the permanent pre
molars. ' Bh\Et~. Falconer, which of f08ai,l spccica mOlt rcaembles it, tbOWI 
a. lca sudden ponatriction. if the term may be uaed, of the exte.nai9D of the 'rm

. phl'is in ~nt of prtnWlfJ,. 2, and the extension it; moreover witler in' pro'portiOD. In 
Ill., nigtr. Gray, the 8ympbysia is narrow, hut longer than in the Doocan tpcciee. 
and ends in a ahar:p toothlest incisiTC horder . . Many !q)ooies of RhinOOCl'<*, both 
recent and foseil, .how thia ' eiicnaioD of the Iympbyais, but imtea.d of it. being 
~w througbout ita length and a.onlmated immedia.t.ely in front of tho premo
lars. tt'is ·wide at first, then narrows, and before reaching tho incisivc border spreeda 
out agai.d. in a spe.tula.te form. In many lpecict large -or ~ode.rato lUed incilors 
project fro~ the anterior bord.er~ In RA. Dteca,,-nri# the rather broken condition 

Theh.ci.ors.. -. o~ ~e.incisiTe border (i. b. fig. 40, PL ll) renden it • 
iitUe doubtful wbether inciaors had becndeTclopcd thero 

or noi. If. the- amall and irTegular ~aritiee obsernble ill. that litu"uon ".ere true 
alveoli, and p~bab),. they'were 80, the inciao1'l mUllt haTe ' been lery smalJ and 
rudimentary, &lI ha~ already been mentioned above. There is no trace of them 
left, 110 they bad probably been abed wbile the animal '"" aliTe. 

There are ~o indicatioD.l tlf luge mentaJy foramina like those "10 Itrongly 
dO'V('lopcd in j/,h. ElrulCUl. 

Aa already mo.:ntioned (0111,., p. 5) the sympbysil has been 8Omo-what ' t~tcd 
by preesUl'e" and the right ramuI ~88 been forced over considerably towarda the 
left one. 6M the ~entral part of the lower edge rather broken. The)eft ramUl 
appears to be unaffected by the pressure. hnt haa loet the coronoid prooeaa. The 
. . condyle ii re1atiTely small, the tranlTerIe length of the 
n..~portiooolthtn.m1U. • ...0..1_, ___ . ...1 1..:_ -, " 8' h hi! th 

• DoC,-,CULIU" .W"1ac8 UCJ..I1g owy me &1," e e same part 
in an otherwiae much amaller mandible of RA. SOffdaicu· me&.lured Si inoh • ...,sro.. . 
The curve of-the aacendiDg part of the raJDUI oommenOOl jUlt below the median 
groove of premolar 8. The 'height of theuoending part of the ramUl is 0'15 iDchet 
to the lummit of tlie condyle, meuured. veraceJl,. from the .mace the mandible 
~reated un, or 11'76 iDehel. meuured with a tape ¥ong the poIterior edge from. the 

. condyle to the angle. From .the angle to the inciliT8' border, meaamed along the 
.. under aide of the ram1U, is • dbt&nce of 19 irchM, The left ramua onl1 "AI 

me&lured, being mue~ ~e more perfecUy pre.ezTed . . The poet,rior edge of the 
" ascending ·ra.mUJ risee almost Itraight, and 11 not no~ed below the ooOO11e u in 
~. SondaicUl eo{ various other speciee. .......--T-: 
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RIlINOCEROS DECCANENSIS. 7 

Tho 10""cl' molar ICriCl is ropreet..'Jlted by eix DOrmally-ahapcd tall ~'IfUCd tccth-
.." threc prcmolan and tb.roo molnn,..Jlf.-tl><_'1""">olI _ _ ~ 

'fklow ... II>OIw....... 2, on cither~4ide, it pr.rfcct cept that the posterior 
wtill is rather bro . 

Premolar 8 ie imperfect on both I' , e inner being broken away, Premolar" 
iao.ltogcther wanling..J.n,j.bo-righ ramus and want.. the inner wall in the left rnmui-:

- Of tliefiUc m;,lan: in thc right r&lDua, molar 1 is rnther imperfect; molar 2 nod 
mom 8 are perfect in the croWJU; t1J.eee are figured in Plate nl; figs. 2 aod 3 ... 
It will be obsc"ed that the poa~Of . colli, O( prcmollU' 3 had only lately begun to 
comc into wear. The correepondiog t.ccth in tbe lelt ramus are less well preaerred. 
Tbe lower mOM of BA. Deccanemil are Dot IpecialiZed, and '6ffer no strikingly 
chruacteristic difference. from many other 8pOOiee. The guard is but llightly deve. 
IOllCd on the anterior and posterior wa.J..U, and doea oot ,how on either the inner or 
outer woJla in the 10v.'Cl' mOM, Molar 1 of the left side haa been forced. upwards 
:md boe&anls by an iptruaion of the encrusting matter, .'-'hown in fig. 3. Plate n . 

The annexed measurements of the lower mom may be interesting for pur-
poses of compari80n-tbey are nI eUel M the imperfect 'state of the specimen 
:\dmittcd of their ~g, They were made in the following directions, after 
~[r , Boyd DnwkiDJ'. system, at the base of the crow~:- ' .... -

l.-Antt~ pIWlerior, along out.llide of crown. ~\ 

2.-Aotero tn.N"\'C!IW, acJ"ClN antcDor oolti.. 
S.- Pottno tral1l'"tlW, &croIt ~rior cow... 

THlA., SiJ~. . : / . 1. 
Pmnol... j Ri,bt '" I' r 

Ditto 3 t..cn. I' r 
• 
W 

• • 

------ ___ eDitto " 010. r r-
ow 1 Rich! I' r 1"!i~ I" ,. 

Oil do. l·II M 1-"" l~ Si" 

\ 

~ Diuo • do. r I"" rr I- 2\~ 
The length of either ~ro:w~. o~~o:W::~ ....... .JJ~.l..!ri~h:.t~,,~·d~e~ .. ~· _1~I~t~iD~C~b:es~. ___ _ -----:---

measU1~ .a1oDg the outer bases of the crowns. '. 
liefore pnsaiDg on to the dC&CriptiOD of tbe much 'more comple% upper t;lolar 

serice, it will be better to givo & key to the indicative lcttel"l used in the plates, and 
whioh, as already mentioned. agree with lh06e employed by Mr. Boyd ·Dawkins 
in his Ilevera1 memoirs. As both upper and lower molan are recognized to ~ formed 
on the same plan, though differing vtty greatly in the degree to which that p1&n was 
developed, the letten apply to the homologous parts in both &eries.. The teeth are 
compared to a hill lub.d.hid.od by two valleys running down from the main ridge or 
.outer wall"Of tbe tooth. Beaidea the subordinate hilla thna formed, there are ., . 
cUtain ptooel808 jutting from the walls of these hilla into ~he area of the valley" 
certain p~m..ineot ridges OJ;l ' the outer ~ certain remarkable ledges of 
enamel rwming roUlld the sid6a of the walls, and certa.in grooTel C\iriding the 

. .. _ outer wall into areas, w.hich ·all have to be accounted for, la their form. or p;eaeooo, 
Of ableirco-r.rc of great and often Ipeci.6.0 import: The comparison to • hill only · 

• 
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8 , FAUNA OF THE INDIAN FLUVIA.TILE DEPOSITS, 

bolds good ~ a certain extent, but1"t would be very., diflicuit-to find any natuml 
object with which a better comparison could be in9tituted. and it has been adopted in 
part b,. BO mnny eminent palooontologiste that it is bettor to cony it on than introtluce 
another, though lit muoh better one might be found if n. fortification, sucb as Il. smnll. 
Indian fort or mcd.itov31 castle, were the object adopted lor the complU'i80D. The Callow
ing list abolfll the prinoipal parts of the teeth ana the letters they arc indicated by:-

11", h tt(lor .nlll,.t . ( 
.t.riof n1M,., 

'" ." lid. .utlrior ~§ 
.,. KN.i.a eollia.,. 

-t. Po.tArior ~. 

g. A.a.tmll!' p:w= ed.t.. I "'0 1I~ prta... ~Combi!l" pl.t.t" r'~ 'Sold o..killl. 
4., POII'-iOll' pil C: ,otb.t-... eu . 
.-. Xtdiu JIOOmI 0 1 00.1. 1I'alI 01 tootb. 

".t. Colt. 01l u.. oalef wall. 
I . Ouwr • .n (dirided ~1 M I~ loto "mM,.Dd, " lIj . 

.. , .&.ioterior...
.. Fo.Wrior anc. 
0, Q1W"II.-u.I'II_ bournllt_ wuht. 

( 

\ 

. -

-
, . OpIIli!lI to ... tenor ftllq or" paw." . 0 \ 

The left maxilla was found in ,it., with its six teeth. and is figured i~ P13te I .. '\ 
, . Of the right maxilla :ooly fragment! were found loose ) 

Tb, mum. nd 1Ipper IIMlIu .. rieo, in the bed of the hullnh. and from these the t~th were 

missing; but fragments of ~me- teeth were aJ.eo found loose. The upper molars lfere 
unfortunately more affected by decay (whatever mny have been the cause), and 

I more penetrnted by the veins of encrusting matter, while the ~ depth of t.b: 
valleys ,rendered them more fragile than the lower molnn. Of ' the teeth in the 
left mniJl&pnmolar 2 And ,1W1«r 2 are much'broken. Molarl and molaj. 3 are nlso 
coDliderably damaged : still eDC!'1gh-remaiDl to give a fair idea of this most cbarnc" 

:..... - ---teriatic part of the whole dentition, In both premolar 2 and m1J'3r 2 the outer 

\ 
\ 

.- - -

> 

wall is wanting. ' 
The premolan of BII. D eccarle1lN aie specialized by the very great aevcloJ>ment 

of the ledge of enamel, known a.a the cingulum or guard (Boyd Dtl.\fkine), which 
oemua mostly on the Anterior and in.ner walll of the teeth, apd which it weU shown 
in both figt. 1 arid 2 of Plate I . 1 tb.ink I am rigbt in saying /that in no other 

. specica is this p~~ append.age of the premolars 10 strongly develo~. and in this ' 
respect itreee.mblee IOme of the European miocene speci~ Premolar '1 waa deciduous 

. and probably a very small tooth, 88 no sign of it cau be mAde out on the edge of the 
mum", !n. ,premolar 2 &- amaJl pit,- fig. I, Plate I, shows ~ the ename1ledge or 

• 'n. .nlnt t.nu iII:t.l.in .,. ~ bJ 8talldt (RA, tOdn.li .... , Xn...ACId. St. P,wr, lit MI., l0iii. viI,) 
1: V.uo.,obti,1II, ia 11".- moW., Cam. 

:-... n EaRl.,. ilfl. boz-d (llll'Yrint. o.n.r;:r"",,", poiW:rint, 1II&illTilI~: 
, eom.. --re. ol1lPl* moltl!., cm., . 
, " I.. \:nlIoi .... oall!fw,~ of'appw.olu, "11 lIoN ,-m.ar "' ... dn\," Cumr. 
t ColliI Ill ... "'; Bnaat. "PoUl~' p~n , 111 nit IUCtnKDt I, bcird." Cu.~M r, 
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. / . ( 
guard on the nntcrior wn11 of the ,tooth; thi!l is the only part of the building u.,p of the 
teeth that I reel (L shode of doubt about, bccnusc l uch 11 pit doc! Dot seem lo·be known 
in other SpcciC9; t ile frog-mentory parts, however, fitted most perCccUy together. The , . 
oorresponding portion of the fight jaw premolar, is unfortunately unknown. ' This tooth 

. is o. ..... good dcol more worn than premolAr Sand 4,Ilud the pa.ss p: lending from the inner 

wall of tho tooth to tho anterior valley. is almost ohlitcrutcd.by wear. The edge of 
poBlcrior ",nil of the too~h lui8 also been so much worn that the posterior coilis 
is 8cptlrntcd rrom ibc posterior ,'alley by n' bclt...ljkc surCllcc of dentine. In premolar 3, 
OD tho contmry. much)c!!I wco.r ha! inkeD place, nntl ~hc three eoUol stand up dis
tinctly. The guard commences OD the nntcrior wnU, at about c,ne-third o~ tbe·length 
of tbe '''nU from the o.nterior JIngle of tbe outer Wo.U, and runi 311 round the inner 
wall till it merges in the posterior coUis , The PflSS 1) dh·iding the anlcrior nndi 
medinn eolles is deep n,nd sharply defined, The external side of the anterior n,lley 
(i. e., t he side neIt the exterior wo.ll of t he tooth) is rather broken round the top. 
A spur of enamel projccb from the medinn eolliil TCry nearly across the anterior 
nulcy, an<l shows that 0. \·ery strongly marked' crochet ehnroelcrized tbis tooth ,. 
The posterior ,·o.lley is rath~r 0,·0.1 in shape, imperfectly 50/~bo,,.e,. er; as' the curve 

on the posterior side of the major am is much greater thUD that on the an
terior side of the nil, which is -p3rnllel with the axis of the median collis, The 
posterior wall of tbe tootb descenc1s but li ttle from the posterior col.lis, and thus 
shows signs of wear, and also gi\'cs 1)le posterior ,·nUey a decidedly pit-like appear
nnce quitc diffe rcnt from the bay_like' nppenro.nce it prescnts in mnny other spe
cies, owing to the posterior wnU of the tooth 'being deeply notched by the posterior 

.alley. This character belongs nhJo to the posterior ,"'illers of prcmoln.r 2 and ·1. The 
outer l\'all of premolar 3 is characterized by tbe anterior angle or costa kl, forming ·an 
ncuto angle ; 1.."1 the second costa. is ·weU dCl"eloped, b).lt t he wbole wall of t.lIe tooth 
is remarkablo for its flatness . , 

l 'rcmolar .j, is, on the wbole, yery , little differcnt from premolnr 3, thoug!J. of 
coD.llitierubly larger size. The chief dilfercncc lics in tbe larger proporlion.n.1 sue of t he 
anterior collis, which is taller nnd more bwging 0. little below tha present surfnce of 
JUBStic:J,tion. Premolar .1, is perhaps n little less worn down, The nnte-rior angle 'of 
premolar '1 is nlso mther mo.rc acute:., ,The3pp~nce of greater ~eight in the anterior 

, collis of·ptemolllr 4: aa compared. with prem%r'3 is in mc:lSureduc to the lower posi
lion occupied 'by thc gunnl on tbe anterior half of t he inner wo.11 or tbe tooth. 'l'he 
central part of the masticntory annaee is ,rather brokcn, but there is.a well marked 
fold of enamel projecting from the median collis, }u, sbowing that a lllrge crochet 
would ha present were the tooth unbroken. Tbe outer waU of the tootb is, like that 
of premolar S, remarkable for its intncss, whicb greatly eIeeeds that of all other 
species I bav" been able to compo.re it. with, This clmractcrwill be appa.rentJrom a 

. complLriaon of fig , 1 in Pla~8 I and n,· , 
, .. . ~ 

Tho. true mollln, ItS already stated, are unfortunately Je!i'--w~ rved, but, 
'enough remains to recognize maoy of their chief c~ctoti:stics. The tr e molars 
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will be scen not to show the great development of ~I\nrd which is so conspiclloll:o' 
in the prcmobrs. The guards in hoth moln.ra is conttncd to the nnterior wnll of 
the tooth, ond there.it oooupic:!l n much smnller sp.'too •. cxtcuding tell! 'than !lnlr thl: 
icpgtb of ~hc wnll from the inncl' nnUlrior angle. Moreover, in molnr 1 its pOllition 
is very differcnl~ a8 it lies very high, nct1rly level indeed ,vilh tho crown IIlIrfl\oo or 
the nnterior cellist upon which it rather encroaches nnf\ m,,:kclI n Ilnnll sluM, hArp
shaped in pmn, In'Stcad of n jutting led go. In molnr 2 the guard rormA n 'witlo !('dgl', 
eloping UpWArd from the inner Bnterior nngle nearly to the mititllc of I-he nntcrior; 
unlife rn, I , however, the gU;lrd liprings rrom n point nbout hnlf wny do\\:n the sidl' {~ f > 
the anterior collis. The anterior coms of thn true molnrs is of mueh lorger pI'OIKlr-
tions than in the premolnrs, tI.9 comp:u"Cti with the ,!,hole sizc of the teet h, heing 'wry-
lJrood nod stout, cspccinUy io molar I, whefC it fomls much more than hnlf of tllf" , . 
inner side of the tooth. By this inefCnSo of size in the nnterior collis, the !l.nlerilll· 
Talley is grently nllrro\Ted, nod the poss no longer ocou~ies n medinn position, ond hns 
become Tcry narrow and much deoPer thnn in the premolars. The crochet ItJ. 'i~ '\"1"'1' 

large. and all but touohes the posterior wllll of the onterior colli:!. The outer wl\ll of 
the lloteriOJ' valley also forms a projecting fold of ennmcl (hi. fig. 1, Plate I ), whid l 
projcct~ forwUu , nn4 inwnrd. The posterior vl1l1oy is unfortuTUltely wnntin~, tilni 
part of the tooth being broken, owny. but judging rrom the frogmcnt of molar 1 of 
l·he right.Jllwt"hich was found loose in thcDullali-bed, the ~tr.:rior l'nUey nl()!l;t. likel:,' 
resembled ·tbp.t of prcmola.r .1-., This frogment, which i, figured in Plnte I I, fi~ . 2. 
shows a. saddJl}-llke slope descending from the posterior c;:oUisfinto the pO!ltcrior ,.n'IIf'~" 
On the outer wall of tho tooth it ~l be seon thnt tho onterior nngle Is lc.~'· pronii . 
neut tbnn in premolar 4; the hinder part of the outer wnU ill much broken. but not 
too'much to .sbow tbe peculinr flntncu describOO 3S charnctcristie or tl ;o l'rc.moloJ'!l. 

.. " The figure of ·tlle fragment of molnr 1 of the rigllt jaw .t'-bol'"o referred, 'rn~ gi\'(~n to 
Iho~ the grent depth of tho 3"nterior "alley, which, as bcforp rcmnrkcd. is one of tlH' 
special clul.rneter! of t~cntition of Ell. Decc(lllell'jl......... --: 

:Molar 2. tbe largest of all the seric"lI, is unfortunately the 1~;fK)"rcet, the nn
terior collis only remaining in tolf!rnble prefic.rvntion. 1'he geneml character of this 
tooth ron, hoW'el'"er, be trnced in plnn. The fonn of the gutnd Ilia been referred to 
nlready io the description of mo!o.r 1. The .ant~ior e~.lis (d) difJcnlcss from the nnn. 
logo,!! parts in premo1ar3 and 1. tho.ndOCll that of molar 1. It is leS! m.nssiVl~ id fqnn. 
and ~ not, eneroach 80 ~uc~ on the anterior~n~0l.:.. The median coUi!! l.'I, on thf' 
conttl}~ n.ctunil,. and proporttonately .touter t1l0.n 10 m~I~I. : The pas! (p) is 0. Sllllllt' 
less narrow, but would llppco.:r to bnvo been quite as dCCp~~p6i1ionatcl,. in Uw 
unbroken toot~. The two croe~ets II I ,q.nd hJ were, judging by tho l'e~inillg 10wcI' 
pa:rta (regarding the tooth 8S in an inverted position.) mueh stouter t1tk; in molor ] , 
but the anglo at whic~ they riso 8CODllJ to indicatc tbo..tJ:boy projected lCS! into the arcn 
of the valley. . ...... 

The posterior valley is smn.ller at tI,le !l8-mE! deptb than, thnt of p·romola.r~, o.n~ 
forms a long ellipse in ptan; the majot nxis of the elli~ being nearly ptlrollel 10 

.' 
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1he li nr. of t ile out er wl1l1 o f til e tooth. a ntI fnr from pnrnllcl 11) the nxis of 11 11-
median L'{)IIi!! (e) . '~'llc outer 1'1'0.11 is cntirl:ly wanting . nnll so in !.let is the mnsti-
('ntory surfnce of .the entire toolll, that of the antcrinr colli! only cJ: ccptoo.. 

Molnr 3, II lOugh unllllJlpily al<;o much dnmo.gc~l, ill more perfect th:t.n mol!lr 2, 
:lIul (' )[hihit ;. t ho trihcd rol form seen in rno$l of the l1hinoce,ott,. It bad under • 
.1-\0110 }JUt little W('M nt the time w!lcn ib owner W:lS entombed. This is'!rt>'fcd by 
the grenl heig ht of the anterior call is. 

'rhe gU:'lnl occun pn ly on the anterior w311s l"Cn- much below the cro~ 
['ollis. As' in the other teelh the nolcnor ytlllcy is c~trem cJy dec~}nnd W:ls"i~;;ud~:,lI 
in to n ,'cn AtOllt nni11ont; C~lct ( /h ). the hll . .'lc of which js seen 3.t some d(·pl h. 
Till' post{'rlor ,:oIli.It ( f ) l!l 'repre!lCll tcd by n little spur. like cusp (sllowD in fi g~, 1 ' 
:llld :!, I'Ia. te I ) low down 011 the Po!dcrior ongle o£ the tooth. 

'1'he tccth of hoth jow~ nrc furni'eIH~d "',ith long fangs" but they were not 
I'XposOO suffic iently iJ! o.oy case to obsCrTC Any pcculioritics they may pos~ibly 
p(')!l.!iC~'" \ ~ , 

'fhe thickncs.~ of th o ennmel "rllries grrotly in different pa.rt s of the .teet h, 
heing, thickest in the wnlls; of the median collis and tb~ncst in t he ~o.Us of tlte 
crochet!! and in the exterior walls of the anterior t'alle~·~. In tbe lower molars i~ 

W:l.lI th ickest in the outer "'1\11, on'd thinnest in the walls of the anterior collis. 
The lengtll,of the upper mnla.r series mcnsured olong tbe edge of the cro'lfn~ , 

r'rom t he posterior on gle of molar 3 to the anterior angle of pr~molar 2 il J 0'9 ineh('~, 

As before mentioned ,(pllgO G), t he supradenl:ll pllrt of the lee(" maxiUnry balM: 
ill much' affected 1Iy en.sbiog. $0 mueh so that when the mnlnr bone is lli.aCi'd 
in :lpposition its plane lies a lmQS( a t n right angle to its normal position, The 
tlistortion .is greatest o.bot'e the true molars. On aCCQpnt of tbi's distort i'on the 
1.ygomotic flrch hn.s not uecn figured, It forms a strong brood band connecting 
the ma.xilln with the squam05."1I bone by a I"3ther Oat arch. The zygonutie process 
is u nfortunntely rnth Jr broken at its base, and tile connection of \he zygomn ","ilh 
the squnmosnl bone therefore in~~n )Iete. " 

'I'he Inchrymnl bone shows n \'c)1 marked post.orbi to.l projection, nml thc mahl' 
hone Ims 0., d isti nct protuberance 0 its upper edge opposite to tlle posit.ion the post . 
orbital p~S!I would occupy if dc\'{.llopcd in tbis genus, 

The sqUll.mosa.l bone is figured in l~lo.tc in. fi.g.~ 1, iPt order to sbow UlC! peculio.r 
fonn of tile groo"re betwecn the post·glenoid and post~! nnpnllic processes' in 
"'llich tbe mootus nuditorius is situnted, as tbe fonn or this Pnrt"O£ the c~nium in 
Rh. DeecancllIi, dilTers ,'cry grrotly from many other species, 3S will be sbo'l'n 
rurther on in enuruemi.ing the points of difference between ,this nnd otlle r allied 
species. 
• The nl'CG between the two processes is Wide nud shnllow nt its upper P:U1, 
rnlher 'deeper below ,the opening of tllo meatus; in plan it is t'ery nearly r~oD). -... 
boido.l. The post-glenoid process Wrminntes in n lobe nbout two.tb,i.rds" or nn ineh ;; ).. 
below ih inferior j unetion with the post.tympanie. The btter process is , gte.'ltly 

, 

~ • -r. , 

\ 
,. 

.. 
" 

I. 

, 

-
, 

--
, 

• 
• 

. . 



... ,.,....- " ... - ' -
---

, ,-

'-. 

, 
I , .. 

, . 
, . 

-

, 

-- . 
. , 

'. ' -

12 FAUNA OF ,THE INDIAN FJ.UVIATILE DEPOSITS., 

thickened and protuberant near ita centre. The meatua ocoupies the lowE'1' half of 
the area above dedned"and is large. 

The hinder edge of thia nws of bone would appear to be part of the .u~ 
oocipital. possibly of the ex-occipital also, and if 60, it proves that the occiput W'u . -

protuberant, not OODOI.Te 18 in 80me lpeciel. 
The other . bones found imbcdded were part of the right frontal .,bone. tll(: 

right. pterygoid and two slim boDe. which lay. between the ~ of .the. 'mandible, 
and haTe.a reaembIance to h:ro1d bones, but are not au:ftlcienU,. welt preeervcd to .oo 
id'l"tificd with ~inty, , f/ .f : 

_ Rh. DC~'IItf&N is distinguisbed ipeei.8cally·from all tb~ hrp.ehydoDt mioctne ·(;V' ;, ' -

SpeCieS, and also from BA. EtrwCUI, by ita .I;ro~ly marked hypaodont chAraCter 
and by the n~n.pertistency: of tbe first premolar tooth. but it 'il ~ied to many of . 
tbcUl' by t,he,ltrong defeiopment of the:guard in the molar se-:i~: 

It is allied t-o the African forms of Rhinool'roe by the rudimenhuy character 
(or"po!Wible'\&bsence) 'of the incisors, bu~ sepamted by the greatly elongated 'ym. 
pbyru of the.,1DJ{ndibles arid the great development of the' guard in the premola.n . 

"';' There rein'~in then t;he three EW'Opc&D plcistocene apeci~egarhi,n", A~; • 
". <'fac~.u", and licl"wAi, wl-<Jne hypsodont tniocene form from Pikcnni in Greece, the 

' plibcenb American form &. crautl., . Lcidy, and the living an"d fOllil Asiatic 
species with whicb b).,oompare i~. , " ". . ' I 

:Mr. Boyd Dawkins, ;. K , s" in his vcry interciW!g paper on 114, EtMltctU,· 
"h~ speaking of We divIsion of the Rlainocerote. ~to two ' classes by the rciati'rC: 

. h~~hts of tht,~rn crOlTllfl of their teeth: rotkona'..u the known limg speciei 
to tbe bnsodon~ division, as also an tb, Aaiatio {oSlil s}eclea, It appears to me, 
however. that! tbJ:ee' . .>f the morc recently established living Asiatic .pecie~BII. ' 
PlDfDn'i, Gray, Rh . .rIentiCtphalU,f~·ana _:Bb. (cerator!li;,,u)' nigtr, Gray-shoW' 
such 10" crowned tC('~h that thcj' approach more closely to the brnchydont type, 
and that the concluiion that this type bInd ceased must be modified. . ') 

,Taking the diftercnt species to be com~rod &eJiLtim, we find .. tbat,Jhe Dream , 
• speciel differs mm BA, fMl1arM,.,u b'y the DIUTOWUCSII /' • 

Rh. meguhi...... '{ 
~ of tbe erlended lIymphYllill, which is brooa and apatu. 

late in the .latter; by the great development of the guatd, .which ia ali8ht in .. __ • 
~gjJ"Mflu.r--~..,J)I.. the >g~ter deTelopm~nt of (kw) the second COlla on the outer 
wall; by t)le different form of the post~or nlleY. -and by the. abeence of thc 
deep notoh on' the--~rior edge of the i-ami of the mandible immediately below 

-, 

; . " > the coIldyle:-, , . . - -~ - - -:;- ~ 
-~ __ ncmittCCluu Bh. Deccanen.rit' di.fI~ by tbe, abllCn~ of the · thick 

" " i --:' Bh-beait.:h".. -,. > ~yer of..~~nt fonnd in the molan of the _former; 
• • , : > ' -.alSO"-1JTtne~diffCi6nt-=-~~Ithe ~ ~ee. for 

10 Rh. heftuiacnU,f ,the antenor and median> colle8 ate very nartOjf and' oomprcased, 

~. ~d.. the POS~rlOI bollis, .,eglow and amall:.. .~ y~ca,.~. on thc' con~ •. ~c 
_ \ • , I • ~tlerl1 JOara.I. Otol.·Soc.. Vol. XXlV.l8S8, p. ll4. . - .. 

-- r- ~ __ J ' 
- - - .. ..,-,- I'" - ' /------ "' 
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.. RHINOCEROS DECCAN Na18. , 13 -' Bnteri~ mcdU.n COlic. are .tout and b~, and the poIterior ooUiJ, t1'O;;~~:;::::::O"";;:§~~ 

smaU. att.a.in.l the 1IIlmc.,.ICTei all the medi&n. 
From Bl. ticAorll~ · we mUlt - ieparate DtcearteMU, became of it. not . 

___ .. poiIeuing the thick layer of cement on . the molars; . 
. - m • ....t.icborbu.ua. • 

__ beeaulO of the a_nee of the ac<:efIIIlU')' T&lle,. .. c." 
and beca\lle .~h6 griodiog lurlacea of the molan are Dot Bat as in licAorAinr".; but 
deeply excavated. 

From t~o hyplJOdont ~ocene spooies from Pikermi, nep~ Atben •• described, 
. . ~b'Ut nqt named, by Profeseof X. Gaudry in hia Iplewlid 

Rh. fl'lllll m...... 1.. Anima F-~' 'Geel ' d . ",or ... -" ux UlllWe8 e" ogte e l'Atttque"-
RA. DecccMuW 4ifrel'8 by ita gttaUr lmal1er .be;. by the position of the guard. 
which is' much higber up the .ido of the tooth than it is m the Pikenrli llpeciea. 
10 the latter the post"rior wall of the ~th in pnmola,. 8, "",'a,.t, and mola,. 2 iA 
deeply notched by th~ posterior n.l1cy, which i. not the oase in RA. Deocanen,iI. 

The pliocene American ipooics, JU. (h'DUtU, Leidy, posseucI; ~ lnciaon 
. ~ I in the lower jaw, with • broad !patu1aie sjmpbysis 

Rb. c..-... \' .trong1y resembling BA. I,.d'ctt" while the upper inolar.4 
•• 

series is cha.racterized by the presence of four valley. (anterior, two med.ian. and 
p<:lfiterior). Iu specific divcraity from Rh. D«ca~'" is, therefore, abundantly 
clear. . r-( - --- , _ . . . 

Tbo rudimentary .sbaract.er (or possible absence) or the incisors M-",,,-,,,P"'"--~-------~1 
rotes Rh. Deccatteuu from RA. IruUclU, Sond<lk:ul. SuJJU'llraNIl., "~(Jl". Gray, and 
,tt~eph(JIUl. Oray. but there are other distinctions ' also which will be poioted 
out scpn1'lltely .... If I am right in my conclusion ~hat the brachydont type is 
not .yet erlinct. BA. Deooo~ would on that ' ground alooe be separated from 
the rcmnining liring A.sia.tio species (of which the bones arc known), namely, BA. 
FiOfrH!ri,Omy, and BA. (ct1'olo,.AinlU) niger-, Gray, as also from the fossil species 
RA. Si/wlliI, OweD j bu~ there are other di~tinetions also which require their specific 
sepnrntioq. .-J 

Taking cnch spccies by itself, it will be seen· that Bh. ~CCfI~m difcrs from 
. RA. Indicm in baring only rudimentarY (ftr Dorincisors, 

Rb . Ind~__ instead of extremely large ones; also by~,.the greater 
development of thc gua.rd. bI.: the mucb greater relat·ive depth of the viilleYI, and 
the much greater ftatoe1j8 of the outer walla of the upper molars. The rugosities 
at the angle of the~ mandible. 80 compieuoU8 in Rh. I"dicUl, are h8nuy at all 
developed in JlA. .Dft:caMetut.t. whio.h likewise has not the deep notch OD; tl)6 
l)()Sierior edge of each r&mU! below 'the condyle. ,The broad lpa~te e:rt.cDsion of 
the symphYlie ie quito unlike the narrow beak4lik~ form it assumes in . JlIt. 
Decca1ienlil. 'Then the auditory toss. on the squamosal bone is quite unlike, being 
b~y ~ rhomboidal in lhapc in IHccat.~;., \od much tallc! and narrower in 
RA. I .. dicul. In liae BA. D«cou.ril W"&I certainly quite one-foUrth lea than .the 
nvcrngc RA. IndicM, if tbe lIiae of the bead off~ a. sufficient datum to go upon in 
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"',14 FAUNA OF THE INDIAN FLUVIATILE DEPOSITS" \ " '. \ ~~ lluoh an estimate, Many otbcr minor but, well mark~ ' differencee ~ht 

be adduced, hut the above seem lIuf!icient. \ 
From RA. S01f.daicUf B,.A. Dv.co~ ia teparated....by tbe _aliaract.er of it. 

moieors, whioh &re very good.siaed in the formei , In 
Rh, Soll.wca.. . 

SOttdtJicw the guard is only very moderately developed 
in the premo~ wbile the teeth are muoh 1eea high crowned and .boW" relatively .\, 
mucb shallower valley, and very tumid outer wan. instead of nearly &t onel like 
thoee of BA. ~(U~. \ . " • • 

In BA. S"malraf"" we 4nd latge strong incisors, a very IIligbt development 
~ " of the guard in the premolars, 'and; a totally dift'erent 

Rh. s.....atraa... , " 
form of the auditory fossa. of the aquamoeal bone. 

whereby to diIItiDguillb it apcoiAca11y frOm the Dooean lpecies: In SU'F,lronUl. 
owing to the .. very gre&t c·u.rva~ of the pOIt.glenoid procea. t.bc,apex ol the foean 

. lies "far behind the opening of_the meatuJ audi!;oi'ius. whercaa in Dkt:fJMMiI it is 
very nearly verti~r over it. ~e posterior edges of the mandible ~\ deeply 
notohed '~o"W"tbe condyle in SWk1tro,..,. Tho.sygoma also is muoh do\ltei, more 
curv~·: in. the vertical plane; and 1b0wI a crescent-ahaped excaTlltion on ita upper 

• ~ Lust behind the r-t:o~bita1 angle-all oharacters abient from Rl. lHccnMM;', 
Tliea.tfterenoe "&etween lu. D"cco~ and BA. M,al", Gray. ool14iste in tbe 

poiaeaaion by tbe latter speCies.o[ good..14ed incisor. and 
'. Bb . ..&. a pen.iltent drat premow. ·In·..p.al&. tbe guard is but 

· very alighUy developed, and the rami are Tery much ~lighter than in Ikccts~. 
In. BA. Pioloeri, Gray. the teeth are decidedly leu tall.arowued than in RA. 

m. floonri. 
~. Premolar 1 is penistenl inatead of deci. .. ~ . 
duoUl, and,,·the molar seriee ia cbanct.e.ri.zed by a nry 

\ prOminent development of the ~d 00Ita. (ob) of the outer wall. The .yg9ma' 
I : alae is much more. arched ~y' than in tlf>e Deccan. lpeciee\ which ~ a con. 
'- md"",bly'1arger animal tban RA. Flown. ' " . 

" 

>;._ ... :.:.. ... :---..A compariaon of RA.1hocorlnN with RA .• igtr. Gray, IbOw', th&t the latter : 
· - •. ' bY an extended mandibular ' ' l)'1ILpbytil, longer in I 

.' 

. BIl. 1111""' . ' proportion than 'tba~ of the former, which -terminat.ea u;. 
a narrolr incisive edge not furniahed with toelb. and . not . thowing any ligna 'of 
alveoli. BA. D«caNftfW shOlf't .,~ small~ oavitie. on the incisive border.;up. 
poeed to be alveoIi, mm wb¥lh re' e:r.:iatenoe of rudimentary (tb:ough very likel, 
deeiduoUl) inm.on m1l,lt be infeiTed. The malidible of R~.t ,,;g.,. is much digbter, 
~d the MObnt of the ran:iUl ~ not beg1n till wjU. ~hind molar 8, w~ in Bit. 
D~riI it commences at the middle oUJ1eO""uter wall of m~ 8. Tbe-aecenWng 

· portion' of the' ramQl of BA. "ig~ muoh lligbter,. and. it incurYed. along the 
pOSterior . ed8e' below the omld,le inltead ot Itraight as in INeca.~. The 
Ilygoma ,hOWl " wEll DWked l~te excavation on ~ta upper edge DOt found in 

· my. new- i~81. 'The DlflAtuI ·auditori.is , of BA. ~ig~'is ~and leanalligbtly ,,; 

fonrard, .,<1ioo:Ilo8Otherunlike tbat Qfi1!': .p:~~, " , 
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It bill a.lread.;been .how~ that ~". DecctJrJetUu agre~ with the fouil Indian 
Rbinooero&ea hitherto described in being hypaodont. It d..iffcn, h,~weTer, in many 
llOinta whicb will DOW be enumerated. 

BA. Si"ea/~, Falconer, !1oes not Ihow the guard ' on, the inner . l ide of 
the upper prcmolan, which ill to marl(~ a feature in 
DUC411enN, and ~tJi the anterior and posterior Talley, 

are relatively mucb shallower. Tbe frontal bone. of Slrlal~ arc deeply incurved ; 
in Rh. DtccalltnN they are flAt. or but Tety triflingly incurved. The zygoma of Rh. 
Sirloien,u u not 10, wide in proportion to ita lengtb &I that cif tbe Deocan species. 

In Bh . . pmmenn.. Falconer, the guard ia ~ ~bsent from the upper prc. 

Rh. p,nman,i.. molars. The 'anterior and medUm collce Ill'e much 
more oblique and mucb narrower, and the anterior 

"aUeys arc much shallower and pointed. at their anterior extremiliea, while ~nc 
posterior form deep notcbOli on . the posterior wall-all points of marked difference 
from Bh. DUOGru:nIil. The ucent of the rami .of the mandible begins well behind I 

molar S in Rh . .P~, and not at the median groove on 'ilie outer wall of that 
tootb AI in DtcCGnenril. Bh. Pn-.imen,;" ~, Il larger animal than ~anenril. 

Tbe mOlt stri.k:i.ng difference betweed Bb. PakeindiclU, Falconer, and Bh. 
IHcconett.N liea in the form of the auditory fOJSa, which (~ 

in the latter forms a broad, Ihallow. ro\lgbly rOOm
hoidal area, 'with the o!eatus opening into the lower hnlf.-'1'be meo.tus itaelf is lome
wbat trit.l.Ugukr ~ form. In Pal«ituiicue the fONa is triangular and veri small, 
with a circular meatui"opc.n.ing centrically andfilliog nearly tbe whole space between 
the ,poet-glenoid aDd poet-tympanio p~;:' RA. Pakrindicuf 'had. also good-sUed 
lower incilon, and ,the prolonged symphysis, ~though slightly constricted in front 
of the .prem.OM, expands further forwMl and becomes ,patulato. The upper 
prcmolars did not ~ a guard, and the valleYI of thc wbole molar aeriee are 

. much .b.allow~r 'than in Rh. DtcCa~. ' The zygo,' ~s more 81e:.d~ than in 
Bh. DttJCa~. / ' " " \,,_ 

._. _I J1A: pl4ty'';'lainlll. Falconer, ~iJfe1"8 froJl\ llh. , Ikccanenm in possessing large' 
, incisors and 8 broad spatulate sympbysis. The auditori\ 

. Rh. r-tyrlolOIlf. " .. (ossa.is also much narrower, and tbe qgoma much 

narrOw6r ~nd more slender. BlI. plaJy,.Ai"", doea not sbow any ant-orbital wart-like \ 
, \ . . 

rugoe.itica .&8 does BA. DtcCG~. The anterior and median colles in tbe-moIa.r , 
serie. in: ~.,.: platy,."lq~ are more oblique, and the wa1!s .of the valleys much 
m~ oompJ.icated by foldinga of the enamel. , 

BA. Si~, OweD. is nry distinct from RIt. DeCcalJtw. It is much smaller 
{'; . . and <llitinctly brachydont; tb,e' up~ prem.olan do not 
'BiL ' "11""" _ 
, • 1 possess a gtW"d; the n.l.leYI are v~ shallow. and the 

crocbet a.roClO"lraVj' in the eD8lJlel WlIll of the median oolUs. lfolu S ia quad.rate, , 
rather than trihcdraI. in plan, and the enamel walb of 'all the teeth are re1ativdy 
very much thicker thAn: in DucoMttril. /I 
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Hi l' At::\.t , OF TIlE I:\J)U:\ FI.C\"I.\T1I. E DEPOS IT<. 

At least tbrco species of Rhinoceros appear to I,:\\,(' bC(,ll (nunt l rO!l~il in 
Burmah, but ha\'c not yet been nnmed rnml drtcrmim:'(l : of Ihl 'sf: onc W:J.!I !lP ' 

scribed and figure,l by :Mr, Clift in the 'l'mns:lction1l o f the Gcolo).;i(:nl S.)t'irt y. 2nd 
Series , Vcl. Il. " but not nnl.lcd :" the other two arc " ' prNc' nt cd by s lJ{'(·i m! · I\ .~ in t 110' 
Geo logical Museum, Calcutta.. Rh. D ecc(llIclI,j, difTrn; 1l1wcificnlly f rom 011 tim'C . 

Of the animal dcscrib~ by :Ur. Clilt, t,wo much worn !t·rt UP!K'I' molanl :m~ 11II'n ' 
shown, in both or wh ich the posterior nlllcYJi form ci<'<'p notc1lt~ in the posl('rim' 
wall-a. cha~ctcr not seen in Decc(wen,j" 1'lIl' cr()('itrls n\!«) 3n ' nwrl~ W:H'I'S i,l 

the enamel walls of the median ecllis. Thl; nut'.' riOI' nu"'r n.n;.tlc of the Icpth is h'~" 
acute and less projecting than in D cccatlell';' . K :. the liecolld cos ta 1)11 thl' unlt'I' 

wall, is also · less prominent than in my new spC'Cif"s. 
The second Burmese spcci()s is r<'prcJo;clltNI hy n YC'f)' [nf!.j" nn/I li lly Idl IIPI]!'I' 

molar,· whieh mus t. have belongcd tn n "cry Inr~C' nllilllnl , 11 11/1 f:tPPXI'N,. I~ Ih,' 

la rgest tooth of R h. Deccallnl,j, in sizl'. It is I C'!< ~ ' 1:111 ('mw ll(,ll; ha~ thc g"u:I,,1 
well developed nnterioriy, but mintly onl~' on tll<, inllt'r si.!." A f:lII -sl1:1\lI'd 
denticule stands at the mouth o f the pnss into Ih l' I'I 'int in 'ly IIl11ch sliniloWl'1' 

anterior valley, and ll. fulTO~ in the <'nn11l1'l w:tll c1('S('Cllli:o' fru m tl lf' nnll'ri llr clJll i .. 
into the valley just within the poss-n. fcntLlft! IIl)t nlt't with ill Ill" flel'/'/lII " /II/ ;N , 

There is only onc simple crochet. The po:-;krilll" nf<':t fl f l ilt' oHk r \\":tll is d" " ply 

concave instead of · bei~g flat. and the posterior ou lt' r uug- It! is HlllCh I .. "" :u' utc tha 11 

in the Dcccan specie!l, 
Two right upper prcmolars, nlso in tl w ( ;('(IIo!:i t'n l :\IU ~t' IIIU, (':\1"111\:\, f\ .. !"i \·p.1 

from nn animal considerably sm:\Iler thnn ni, . lJfccffllells;" n 'pn!St' IlI. till' th~fl l 

Burmese species. They arc charncteri zcd h~' the ('xe\~!'i \"t' th-\'dupllIeut or the !"cc'Hl!1 
cosu of thc outer wall (I.:t) in a very median Jl(J~ i tion, nllt l n:la li\"t'I ~' much I',.,; tl' . 

rior to the posit.ion of the moder:\te-sizei\ 5l'l'ontl t·os!:\ in RI/. ])CCCI1IW/i,ill. T\\'I' 

straight spur-like crochets project. into thr. wr,\' 111'('1' anlt-rior \·:I II.,ys, TIII ' mor,' 

forward of t he two crochets , wh ich co rrcspo1\,ls to ~iI ill my !i 1)t'C~S('C I'lnt(' r. 
figs. 1 and 2). is the larger, nnd j uts out Iwn l'I,\' nt r ig- ht anglc!O 11) IIII~ fl utl'r wnll 
of t he tooth. The nnterior nntl. median ('ollt,S nr(' nnrro wl'I' awl lIlt,.'C ohl iqltl'ly 
placed than those in R h, l) t""f':(I}ml,j,, It i ... on ly on t i ll' :\n te r ior :-; il(1' of the f" llIt 

tooth that nny guanl is shown . 

At the same time t1m:t. I obtnined the r~m3 in s of 10. , Decclllle'l,i#, I fnltwl . 
lyi ng loose in Ihe hctl of thc nulhl h, a frng-II lt'lIt uf 
n. righ t maxilla -rrith two tl'Cth (proh .. '\bly molars :.! 

nod 3) of n large bovine animal, allied to B iI/Q' !Jam'IfS, which still liH'S in tin: 

Syhadri range. t The condit.ion of the spccimet:l nnd charactcr of the c nCI'll."tat iUI1 
covering it indicated that it came from n. position corl"cspollll ing to tha t of th e 
Rhinoceros now described, In the following .season, U:i72, I had nn ol'Horlunit y 

• Tbi, tootb ... I'rH>enl~ 10 Ihf Gfokosial ~1 \lM'\IIU \l! G~n~..,,1 !iir Arll,ur · I' I'~rr"', 1: . r I. I . 1..1.,' t'h~'f 

Coltlmiuioner CIf &rwah. 

t Tb. propa- DU"IIf CI f fbe ~all~ W~tfnl OUt •. 
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... of rcvi~it ing the ,",::,jit y fnf .l1 r"w h'I II r;t, :l1l,1 hc. .. il l ~'i c{j l1 f'd ill~ n 'f':lricl .... or rl'3~4 J 
. mentJol, ~mc ljjlonJ,:inJ,: npp:'ln'nlly III th .... iluli"idutll I haf'C lh.'scrihc~1. :lI~d others 
It) 1\ "mall!'r 11. \"f'ry similar Hl linoc'Nf>!I, J a\.l'o "Imt! tlll~ .t\'()()I1 fortune: Ib flllll :l 

grr:lt. pnrl IIf 1111' "kllll nnl t Illany nrttln'll' i'If. .. a large !)twine whose teet h a.rc 
i,I"lIli,-al wit h tllIlS'" "btaiTlI'd in l Sjl. AJoI in "the (':'lSC or the R hi noceros. ,h($c I 

.' 

. , 
i)() lU's )'f'()kfJ up a ~or~ l dell I d u rill~ and af!cr f'x tl't\cli"ln, and I Imvc not yet b:ul 

an f'jljlllrlllnit .\· of rcsl "rin~ them lITul .ld'·rm iilill!.; the sp('(!ics of the :1l1im .. lI . 
'1'111' 1III\' jlll' r. 'main !! W"N' frUln.1 i n Ilu' hl11 of vNy dark lm'\wn cb~' II lld~rlyin~ 

1111' hl:u: k (-Ill ), ilL ",hi,'h t ill' Hhi llh,:"I"f'" (wt'urrl!fl, III\(I in tcrlU(Xliatc lK'Iwccn these 

tWOJ fol'lna li u l1 s I f" lIn~1 Iwu !lIin I,H"il .. f,r da~' ,'.\" g-rit c{Jnlai ni n!:t numcrous "p~ ~i. 

nII'll !! uf l""io 'r; gf' ,. These sht'lI.i han~ all l)('Cn idcnt ilictl hy 
lily ~ ·" II'~I!:IIC , ' ~I r. 'r. '1'111'(1):1111, liS hdllg of li"in!;' il; JW'Ci~ ; the o.~ of the form!ltilll: 
IIU',\' uCI:llr ill, an,i Hf th l: nn'rly inp; hf',!.' cont a ining the J~hi~lOCCl'O~, m:l ~-; thc,~cforc, 
1>1' rt-:\."onnhly rf'.!;!Irdl',1 ns pldstncenf'. Th t"'I"C i~ no 1"C{.'f)rU of the f'xistt"'Il('c of 
Hh in' II" '~'ulps so f:lf ~fllllh ill I'IC 1','llin!;II\:I of l l11li:l, nor , liS f:lr !I .~ I ('rmld ::Isccrt:lin • 
• lu:' ·)I an~' tra,\itiulI or tlH'i'r f'xi s\ f'n"f: N'lnain nmong the peapl.... ,,· !ten the ilul i • • 
,-i,III f\ \ in '1'" ,;" l i"lI in IH\ httl"1 th:ll r<;.;ion, the ,ptind pnl g~, lo;i~1 frot llrt's "'''re 
I"" h'lhly hut , liull' ,liIf,'n'lIt from what tllf'~' :In; now, hut the gencrnl surfacc wa ~ 

~l oll ll l h 'l;s \'Un-n 'c l \, illt \"f\s l r'Jrl'!1.l s nll,l ,nmrnSSC!I, )I.nn ~' fet\1urN of Ihl' pl'C'scnt 
s,i'rrlll '" iw!i(';l II' th:.1 "nritlu!oI bkC'$ for jh('t'is ('xis1l:d at inlC'rTah :llong the "alley o f 

the Ciatp:trha Hin'r, r"rllll'd h~' Ih(' tlaillllting back of the wat ers. y !>enrnl rrx:ky 
ll.1rri, ' rl', whidl h>l \'C' sillce been worn or broken Ihrough a.nd the l:t~cs cOllsequcn tly 
,1r.lilU'd , 

Till' lO p .... ' :11 whil·h Rh , Dt>CC~ jj('".i. "net the other hones 1Tcn~ rlllul,l lies 
w('11 Wilhil' Ih, \ a r":1 .... r Ill,: uPlll'rmn~t of thl'Sf' . suppnsetl Iakcsl ,whit-h , "!'fas 
IIr:dll .... 1 h0 llu ' I" '\t'rill!: ()f tll (, rlwky I", rril' r, in this e:t-"c (,f tmp, whicll ct'Ossetl 

tlt(' (;alpllrh., ~·: !\I,'.\' 31. T"grr'" ( l'C'!:I!tH) ~mc lC'n milcs nort h·ens' of Gllk:tk , The 
icll't\ tltn! Ihis , 'all.-.\' was t)cI'ul'i,,,,l hy:l l:tktl in' fornlf'r ~9m('!l hacl heeu ·~lrI'i\"I'II '\1-

'I'tit,) iBlI"I)l'~ tl"llt\y hy my fri,'u tl )oh-. A: C. I'allcs, c. t;., from Ill ... ((:11:1 hI! 
ohw.ilU'd wlu.-,harrYin!; o ut :t grml >;c ric~ of !cl"'Clliugs in l.'OonCt'lion with GO\"l'tn· 
mt.'nt irrir;at i"lI lIt' \tCIIl(':'I ill t he G:lIJ1urh:l \'alle~" 

1'h,~ Itl.in.oc('!"'t1S li "(',1 lI,,-,I,luht n1ll01l; t he swam py T"tI lIcys 3t .f~t-or _ Illc Guk:tk 
hill!', :uul its 1'1'I"ll!lin .. WCtl! tlr:ftcll into tl!.c lake ,ilf'l~r il s tll'nth, 
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