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XLI.-On lhe 1Je11titi&n ef fi},fooceroses (Rhinocerot.es), and 
on the OlAar<<elC?'-' a;tforded by t/1eir Skulls. By Dr. J. E. 
Gru.Y, F.R.S. &c. 

[Plate XI.] 

lN the 'Pr0<:eedings of tl1e Zoological Society' fo1· 1867, and 
iu tile' Catalogue of Caruivorons and l'acliyclcrmawus lllam
malia in the British i\Iusenm,' p. 2VI), [gave an account of the 
skulls of the Rhinoceroses in the British 1Iusc11m, and described 
t11e ir derttitlon i11 the yo111lg anti i1t tl1e a(ltUt a11i1ualR. Since 
that period the l3ritish Museum hos roceived several additiom1l 
specimens, which luive enabled me to observe further details 
of tne chanf,>e• that tnke place in the skulL~ and teeth during 
their growtL ; and 1 have been induced to condense in rhis 
pnr,;1· the result. of their examination. 

l'be Asiatic Rhinocerose• have tlte front of the nasal bone 
convex, produced, nnc1111ore or less acute in front. 

'fbo intei·ma.xilhu-ies iu the skull of the very young animal 
are spongy aml united together in front, with two rudimcutnry 
teeth ou tl1e hinder part of each side. In the older animals 
tl1ese teeth are more elongate, prociueed, and separate from each 
otlict 111 front, and su1>portccl by a lLlOre ()f lt-:.ois long i,rOCCSl:I 
ot the iutcrma..xilhtry bone, which eucases tl1c upper MHI outer 
s ide of theLr hinder part. 'l'he youog animals have two weth 
ou each side, the hinder being the smallest; but in the ol<ler 
animals both these teeth drop out, and the front one is re
placed by a large tooth, which evenitmlly ha.~ a large flattened 
cro"~11. 

In the Asiatic oue-hori1ed Hlliuoeeroses (Rhinoce1·0.•) there 
is a small eyliudrical cutting-tooth on the inner side of the 

they ca.n be divided into (l\'O Rrineipfll groupB, in~vhicll all spouges, iucJu
dillg the Ile.racti11t·ll1{l(t and Ca.Jci~pongite, n1ny be included, thus:-

)Rt. S!k)ngcs with horny libro and gtAllularu.xilJ without foreign objects. 
.Apl.yit.i11ida!. 

2nd. SJ>(lnges \vilh horny fibre, amorphous s.nroode, wd O..'\'.is or foruiga 
objecte. Htrrci11t"aike. 

:Jr.:l. Sponge& m.th hol"l\~ fibre .nud. a_.x:is of pfOpel spicule:a Onl)·, i. e. 
spicu1t.·S tomted b}' Ute spooies. Clial1,.r11<lte. 

4th. Sµon;;c~ with hoTIJY fibre a.nd Ws of pro1>er spicules, more or less 
ecbinatOO. al.so with proper spicuJN. Ar111att'.6. 

5t.b. Sponge.c; in \...-hlch the fibre is forn1ed -0! proper 1'picules cemented 
togutber by Anlorphol\S sarcod<>. Rt>ni1Jri11Q!. 

It $hou1Cl t\lwl.ly~ bu rollU!wOOiOO th11t tl.ts wnterio.ls of tl1c axis cannot 
get into ihe tibru o.rwr the latter is foru.lud, and therefore that the sponge 
1utl.Bt an1Wti"1' iJL tllis beforebR.nd. 

In (l. filiort tinte r hope lo go fl1rther into this subject, l\3 I bB\"() COlll• 
pleti:d the let antl :2nd divLttious SO rar M eubgroupiug JrOOS. 
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two large lateral oucs. These teeth are clo•e to the innc1· si<le 
of the lateral ones in the skull of lhe fmtal animal; but they 
l>eCOme SeJ.>nrntcd from t.hcm as the front of the ja,w dilates for 
the ;iecretton of U1e p~rmanent cutting-teeth, and whcu the 
larger lateral cuttin~-teeth arc <leYeloped they are more com
prMscd together. 'I hey arc i;encrnlly pt·cscnt; but there is a 
skull of Rl1i11ocerosjava11£c11s 111 the ~Iw;cwu (723a) in wl1icl1 
they arc deficient, t.he inner sides of the large lateral cutting
teeth being very close together. 

T11 tl1c lo,,•er j<~'v of t11e sk1Llls of vE~r)r )'OlLTl$' ani1naL"J there 
is fl larg~ co1iicnl cutting·tootl1 Qtl c~cb siclc 111 fro11t. 'l,J1is 

tooth i• very deJJrCSsed, aud has sharp e<lge; ou the sides, and 
n. l1nlf-ovi•te cnll. lt bccon1es 'vorit do\\tJt, a111.l -is re1)l;,c;e(l L}· 
a larger l<>oth, which b.x:omcs worn <lown on the 11ppe1· snr· 
face so as to produce an elongated fiat disk witlt an acute 
front. 

111 the skulls of the n<luk two-hornetl Asiatic Rbjua<:eroscs 
( l'et·atorhin:us), t11esC two 1nidd le ct1tth1g·teet1l •ire ,\·a.uti11g. 
I have never seen a very young skull <>f these auimids . . 

Oer!rtorlii1tt(,8 ar,1n<r,1·a1tu8. 
'l'bc lignl'e of the skull, Like the figure of the aninrnl, :11.tached 

to M.r. J:lcll's paper in the 'Ph ilosophicoJ 'rmnsactions' (vol. 
lxxxiii. l793, p. 3, t. ii.-iv.) w<ill rcprcsc11ts ihis •pccies, and 
1,.., ll'Cll-rlevcloped Cllfting-teelh in tbe lower j.iw, :tnd the 
space between the conclylc.; or the skull narrow, wl1icb is the 
charactcl' of th is specirs. 

Homo's figm·c <>f rl1c skclct<>n of the Sumatran Rhinoc:cros 
(Phil. T rans. 1821, t. x.xii.), from the skeleton n<>w in rhe 
ltoynl Col lege of ::;Jtrgeons, better represents the height of the 
skull, but scatcely snlliciently shows the distinction between 
tJ1e n,·o species. 

'l'ltc figure of R. •um<tl>-ensis ~, Blaiuv. Ostcog. t. ii., is 
not so high bchcud as the skulls of either of the species, nncl 
i1l other reSllCCt.s is i:tot ch:~r<\Cteristic. 

Ce,.ato,.Jti1ms nigcr. Plate Xl. (skull). 
'rlie BritU.h ill uscum putchnscd from the Zoological S<>ciety 

the body of the Hbinocero; wbiclt "'"" obt.aiucd by ~h·. \.Yilliam 
.Jan1rncll at Singn1)ore, ancl ''4 hiclt -\\'as ca.rJttue<l :tL ~lalacc.A lrt 
l87 l. It is \'cctdiar for having :i, ve1-y rough •ku1, Lhc body 
ooiug coverC( with U1 ick black Jwir; Lhe to iris com l'nl'~tivcly 
long aud thin; and !he eai·• are closer together than in C. 
s1(,ntatra1111s. 

Mr. l~clwm·d (ierrartl, Jun., has prcsel'vcil and $t1ttleil tl1e 
~kiu > a11J. t>relJ~u·ecl n v..:ry t;o1n1>lct.c ~l<.elctolt r1f LIJ1.: ::u1i.mal. 
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Tbe skn ll is very ilitl'crcnt from those of the Smuatran Rhi
noceros ('R. s1w1afl"mws1 H:tfllt1>)1 collecte<l by Sir Stnmforcl 
l{affles aud now in t11e nriti•h ~luscum :\lid in that of the 
Hoyal College of Surgeons, :iml from the skul l whkb we pur
clrn;1ed of ::llr. Theobal<l, anrl proves mosL <listiuctly that l 
"'"" i·igltt in ~tatiug tbe animal, wlten :ilive, to ~ Vf17 
distincL fron1 lltc Sumatran Ttltinocoros clescriboo and ligW'e<l 
by Bell in the 'Philosophical TransacLious' for l 7!lo, to whicl1 
Sit Stamfor1.l J~all:les gave the tlillne of ll. su1>it,1.tr,.,,lu8, uucler 
wbiclt u:ime the 1ralacca11 HLinoccros w:is tl.xhibite<l al the 
Zoolo,e:icitl Gardens and mentioned iu the list of acccs•ions in 
the 'l'roceedings of the Zoological Society;' aucl 1 occ by Urn 
report that a 11aper on the detail~ of il.3 viRccral anatomy l1as 
been re>ul to tl1e i:lveirty by ;l(r. Garrod. 

There '""' for many year$ existed in the Britisl1 1ru•eum :t 

$tutl'ed skin of a y011ng specimen of this spr.dc,, wbich was 
J1Urchascd of )Jr .. Frmik• of ,\.mst.erclam as 1.be yonn~ Hwn,.tran 
H.hiuocero•; lmt the1"C is reason to believe that thJS specimen 
was from ;:iiugaporo, the port of .Malacca. 

The skull of tl1e 1falaccan Rhinoceros is very like tlrnt <>f 
thr Sumatriul one; iJllt it i• sborler :mil J.,romler than tli<lt of 
JJ.. sumat"'rnu.s. 'l'he hole in the check for the pa~••ge of the 
lnrge ''c~scls is obloug:, uauclL lnrgcr, a11(l uearcr tl.ic n1a.rgi11 
Of t]1C notsa] ~lJ>ertnr~ ; ''rhile in the t\\"O ~kuJls of J?. Sl!lfl((ir'Ct>il"8 

lt is ~1nolJ,-.r, cit<"11l;.lt, a11<l son1e dist.<\T1cc fro111 r11c margin of' 
tl1e tll)t..'l·Ltu·e. 'l'lte frunt eLlge of t1u.~ i11tur111:Lxilh1Yy Lo11c~ io 
llrn:11lcr, ro1111rlrrl, a11tl not <'on1rrr$::iccl or nearly so tJ1t1cl1 J)l'O .. 
duccd (IS il•e frout edge of the iuLermax.illary bone of the adult 
~k11l) of fl. ,<::Jt1i1.(1,/t·n,1tfl,<::1 001" SO lllltc·h ft$ 111 tltc sktLll CJf the 
).IJltng ~1l1in1al of tl1e oao1e .s]JCCie::1, ,,rJ1ich ii; sliort..<:r ar1cl bron<LUl· 
ti1a11 i11 tht! a.clnJt. '1.,1111 g1·i111le.rs of the !JJlper jn.'v are ~ix i11 
number, aml •ppcilt bro:1dc1· uum Lhosc ot l110 >\clult ll. s1"111«
tra11us, IJltt they occut>)r the :ia111e le11gtl1. 

'.rhc sk1tll of ihc ~lalaccan Hhinoccl'Os is not so l1igh belii11d 
a• that of the adult Humatrnn lUunocero•; an cl the space in I be 
CN>\\l'll bet,vcen the te111[1f11'al 1n1l$c1~ is t1nt, :1ncl 111ncl1 \vitlcr 
urnu that of the a<lull buL uot so "gcil Surual.ran llliiuocc1·os 
in the Briti~h }foscum. The hack end of the upper part ol' 
the ucciput is noL uem·ly so broad i1s !hut of the ::lnmatran 
Rhinoceros. 

'fbe mo.t ;;trikiJ1g ditrci"<Jnce is in the lower jaw. Th~ cou
dyles are forthru· apiut; iu.Jeed the whole jaw is ";tlc1·; but 
tlie outer edge of the Lin<lcr angle is mucl1 more cxpancled. 
1l'J•is latt.cr l'eculi<trit)· 

1 
olS ,,·ell ;1s t.l1e tf.tnl of fhc Cl"O,\'lt of t11e 

gri1tdcrs i1l the t•Pl)Cl' jnw, ll\3)' nrise froJu tlie gl'cater age .,f 
tht1 tsJ>ecin1•~u. 1'Jlt. grcal.t8t l)CCttljority is tlLat tlie fro11t nf Lhc 

I 
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lowrr ja1r i$ comparati,,ely thin, e~11anded, and 113.1! neither 
teeth itor al •• ,oli, "°'" inrleedi n1tc may say, sllflieicut thickness 
tu hold the brgl! cutlilag-tcet 1 usually fuw1u in the front of tlie 
Jo,\rer jit,,.,. of thi.i 1'YC.nt1s. Tl1e grl1lclcr.s are six 011 each side ; 
tl\t1t i$ to say, the front tooth on ~eh si<lc is relaiuc.d, whereas 
Lt is al1cd froiu the •luill of tbe adult but much Jes; aged an i
m:~I of(}. 8U111at1·att11s i1l t11c Ilritisl1 ~ft1se11m ; nncl tbc gri11clers 
"l'P<'"r to differ iu the form of tllcir folds from tllose of the 
Su01atr<\u •pccies. 

Lmgth from tip of noso to occipital oondylc 
of adult " " " " " " " " " " " " . . 

Fron' frout. of intcrmuxilhlry to occipjta.l 
t'<lndylc .................. . ...... . 

From front edge to btLek c~lge of lo,ver j:t\Y. 
v;ridth al z,ygo1natie fltth ...... .. . .. . . . 
''litlth or binder en(] Of IOlVOf jaw . , .. . . . . 
Wi•it.h of upper part IX io"•c1· jaw at cud 

C. niger. C. fUtnatre.nw . 
m. 
21! 

20l 
16~ 
12 
! OJ 

jn. 
22 

21 
17 
ll 
9~ 

oftooLh- lino . ....... ... . . ... .. . .. ... 7~ 6, 
HcighL of l>ack of skull . . . . . . . . . . . . . . . . 13 13~ 

] t is very probable Uaat tho want of front teeth in the 
lower ja1Y mny be an individual -pecnli.1·ity produced by the 
age of the •pecimcn; •t least I do uot think it safo to regard 
that }>CCtLliarit)' a:; .specific '\'iU1ottt a11 cxamit1atio1l of more 
speciu1en:;. 

Oer<!tl1rht'nus Orossii. 
ln the ';\nnals and ~fagazine of Natural History,' 1872

1 
x_ p. ~Oil, [ referred to tlri~ species '1Ud Lbought it might be 
tl1t" i:.n111(" n~ ii . Ru111af>'(lrtus ti·oaa 1.1;1,•oy ntl(l 1'cna::$erim1 
me11tioued by 13Jytla, .Jou1'1. A•iat. Soc. Bengal, 18()2, p. l56, 
'rho figurc:.i. tl1c ~k1Lll nnd horns, ar1J \vlio ider1tifics his uuiu1al 
'ritlt tn)• Jl. (,',·11s.-rif (,\.lLlch '''~LS ilescril)ed fJ'Ol)l a }J:\ir of l1orns, 
J>. Z. 1'. 1854), arnl has ju•t informed me that he is certain 
tliat it C. the head of tlae small black rhinoceros wiUt two 
l101·ns. 

It ih moot likcly that be is correct in thinking that the 11orn 
I 6gureJ a.< D. (',·ossii is of the sa1uc •pccies as tbe skulls wltich 
llc l't'COi\·~~cl fl'Olll rl,C'uasscti1n; but it is to br obsetvcd tltat I 
ha'\·e ll~\·cr :sccu a tskull of t11e rl,cnnsscrinl ll.l1iooceros, ancl do 
not k11ow \\th(',rl1t>r il i:-1 thr f.l.:llllf} ns l'. S!l>natra11us frotu b u
n1:\tl'n or ('. ut!Je,. frnlll J\lu.l~\OO~t, or \\;hcthe.r it 111ny be a. 
cJi;;1 i111.:1 s:pi.!cie:r. 'l,herefore l 1bj11k it brst.7 tLut il \\•e receive 
~kull:i uf the 'l'c11a.4;SC'ri111 i:i.i~cies~ t11 give tl1e ~la.laocnt1 one. a 
<.li:-:ti11<:r rlt~U\(; a11d call it ('. 111:<1er (as tl1c UJaclt coluttr f~t 011ce 
ilisti11~uisl1t!i it frou1 tl11J gre}'·isll Hnmah·a11 specica), mo-re td-
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peeiaUy ru; some 7.oologists who admit the difference of the 
two species refer R. (.Jrossii, of which we kno11• nothing but 
the born, to each of the species. 

Ceratorhinus B(ytli.ii. 
Mr. Blyth, >n the' Jonrual of the A•ialic Society ol' Bc11g11I,' 

vol. xxxi. t. i ii. f. J 1 21 il, lithographs from photographs (whid1 
he bas since given to me) three skulls of wbtll he calls R. S<"""
trantt.~ from 'rena$3erlm. 

These sk1tlls, >iooorcling to the photographs, <liffer so much 
from eacl1 other that they do not aJford materials for the clc
termiun.tion of the question of the species to which tl1e 'l'enns· 
serim Rhinoceros sho1tl<l he referred. 

The photographs represent the •kulls of animals of very 
different agt..'i; but 1 ca.n11ot believe tluJ (lifl'ere1lCe bet\\'CCJt 

them clepcnds solely on age, as the skull of the oldest (fig. 1 J 
and of t~e youngest (fig. 3) agree in the shnpc rJf tl1c oociput 
all(l in rhe upper surface not being procluccd behind, while th1: 
skull of tlic half-grown one (tig. 2) has Ute upper surface of 
the ocdpnt very much prodncea backward•, ana the occipital 
condylcs not so prominent. 

'J'he three photoaraphs are nearly of the same brradth at tlie 
htcr"I eonclylcs; but the length of tl1c apper su1·foce of rhc 
skull differs cousi<lerably all oomp:u·ed will1 its hreadtk Tlius 
in the photograph of the aged •pceimen (t. iii. f. 1/ the l1·ngth 
of the skull is once and three- fotLrths its brcti< th; in the 
younges' skull (t. iii. f. 3) it is very nearly of the, same 
proportion ; hut iu the uearly adalt skull the pllotograph 
rep1-.Jsent« the u11per smfacc as a little more than twice all long 
<IS the breadth at the condylcs. 

The most strikin~ difference is in the height of the occipital 
end and tlle form ot the lowe.r jaw in the photographs of tl1e 
adult and nearly adult skuUs (f. 1 & 2). 

In the nclolt skull the occipital end fa high (that is, as l1 igh 
a.s two lhirds the Jcugtl1 of the sktlll froiu the occipital condy le 
to the end of t11e nose}, ana the hinder enrl of the lower jaw is 
nearly erect, with a br<1ao to1rntlecl lower part, wbich is promi
nent, with divergiJig ridgeso11it$011ter 1nnrgi11. 111 tl1e nearl)'
adult •pceimen the l 1indct encl is not nearly so hig-h compared 
with the length, tUld lhe hinder en<l of the lower jnw shelves 
oft' towa1'1s its lower cilge and hns not the expancled rowided 
forln of U1e Jo,rer ja\v of tJu~ otlter speci111e11 ; h11t it i!; c1tri(>U$ 
that the sku 11 of the youngest one has the form of the oociput 
of tJic 1•ery agc<l one and 1 l1e form of 1 he lo1n•r jaw of the 
middle-aged one. All thi• shows the difficulty of 1li,t1nguishing 
the :;pccics of thc.~e i\11in1nls ancl the necessity of \ra.lti11.; t111ti l 
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we get together more Sp<'.<:imens and their skRlls from <liffercul 
parts of Asia.. Jt may h.1rn out tk<t more thau one specie.• of 
t'''o-horu&l l{hi1toc<:ro:; i1aliabiL 1'cr1a.sserlu1. There ls a OllC
homcd one, R. javanic•!;J a}so found there. '.l'hc pho_W,grnph 
of the oldest skull (t. 111. I. I) anil the yotmgei!l (t. 1u. f. iJ) 
agree in many pnrlicufara with Otu· s kulli of 0 .. .u>natra11u.; 
from 8umatra-that is to say, in tbe wiclth of the skull t<t the 
Jaternl conclylcs and in the nmTowness of the space that •epa· 
rates the temporal muscles of the acluli; I.ml Lhe surface of the 
lowllf jaw of tbc ad1dt specimen most resem hies that of C. "igar. 
The latter fact may clcpcncl solely u1>0n the age of the spc'Cinlen. 

~lr. Bly th informs rue that he believe!! the adult skull (t. iii. 
f. 1) is the •knll of R. Cr"""ii, which he thinks is n. [1.,iotis, 
:mrl lie bl'licYCS that 1,he two yotmRcr skulls (t. iii. f. 2 & 3) 
l,eJoug t<J the lilack Hhiuoccro•. '.Llrn youugesl skull (t. iii. 
f. 3) has the skin of the head and horns att.acl1ed to it iu Uie 
l\[l1.sc1un n.t Calcutta. 13t1t tl1e 10\\"Cr ja .. ~,.,. iil clLe. t'ro .)'•>t11•ger 
s1,cci111cn~ i.lOes i1ot :~gree Lo j'orut '''ith tJ1e (o,,•er j::t.\V of 
(). 1l1ffc~·; an<.l therefore l $l1011ld 1>ro,-risic.>11n11)' 11a11)c thc11t CJ . 
.Tllytkii. 

~rhc 1\.fricn11 Rl•inoccroses 1111\Te tl1c intcrn111xillary bo1tcA 
smaU, lt\ruiu<u-, sitDatcd ou tlu; fr<JuL eucl of a bony plate scpa
rawd by a sulu.1.,; (w hich liecome.< ob!j tcrat<"1 in the o l<ler 'P"" 
cimens) in the inner s ide of the front part of the maxi Ike; and 
it !ms " tuoth ou the edge, which generally faU. out iu lh" a.dull 
<u1ima1; J1e.11ce the)' <lru us11all)-r <lescrib<>..d <ts l1a\•i11g 110 int.cr
ma..'<il!arycutti ng·tceth. 'l'he lower jaw of the yotrngR. biwrni~ 
( l365 f,) has a s111allcyli111.lrical cuUing-tootlt on each •ide of tit" 
broac.1 t!ncl of tl1eja,\·, 'vbicl1 disclp})ear.s in t11e older ani111alsJ· 
and the bT<'arlth of tl1e front of cite jaw <loes not incrcaso, an 
{lt~l'cforc lJ-OCotnes smaller corup:1rell witlL Lhe •ize of tht: •kull. 
111 the sku ll of the fretal specimen of n. l;icol'11is, 8~ in. long 
( lil(~5 I<), \vith the three g rinders but partio lly developed, Lbc 
internlaxi11aries ;:~re C~trtilagi.nous, a11Ll ::1t10\v rudi1oent;:5; or, 
rfttl1er1 rtuclci of t\VO teeth. 

Thc lamina on the inside of lltc ruaxillro of these A fricm• 
1tllit1oceroscs, bc[l.ring tl10 intern1i1xillarle;.;, is rc1)rcsc11tecl j11 lhi! 
A.•iatic Rhinocerose• by a bl'oncl portion of the inside of the 
n1axillro, ,,~hich i~ 111a1·ke(l l>y n.n cxtcr11al groove; 1Jltt in thcsu 
a1ti1nals the bro:ul i11tennaxilla is attaeltoo to t11c cn<l ~f the 
maxilla,, as well ill! to the end of this defined part. 

EXT'LANA1'10~ OF l'l.ATR XT. 
The i;:lruJI of t.bc t\vo-J1orned .Rbin00<1ro.'i (Ccrat()rh1°nus nigl!r) from 

~falfl(X'a ; and It view ol' iti; ocri1lital extrPlnity, sb1)\\'1ng th1: ful'lll 
and breadth of tJ1c bindt-r pa1·t of thl\ hc:td. 
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