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About  3 centui-y 3go. the S u r n ~ r r a n  rhinoceros i ~ l ~ i c r ! ~ l o i i ~ i l l ~  s~tmatre;zsis Fiscber, 
l S i 4 i  was distribrted over ,I 1:irgc .~rca  of ~o i~ t l i e , i \ i  .\,i.~. k~.om rhe borders of Sikkim, 
E h u t ~ n  :ind  chin.^ in thc nortii to S ~ l r n ~ t r ~  ~ n d  Borneo in the 5outh iT.ii.~o-r, 1950, 1 7 i j .  
In  such a \vidc range, the ex ih te~~ce  rjf suh>peciiic \ ~ r i a r i o n  is very probable, but the 
study of apesin~etis to rscert,iin the  existencc ~ n d  n,ltilre of such L ariation does not  ever 
seem to have been iiniiert~lii:n, except o n  a sillriii scrile b y  C r i l . 1 ~  ( 1873) .  T h e  subspecies 
x v h i ~ !  bar< been r ~ ~ m e i l  ivere Jistirigiri>heri iii.iinly rln esternai appearance - whch 
changes with 'ige ironi "1tisrotis"-tl-pe to "!iri.~.r"-type iT~co\i \s .  1901, l57 j i  Moreover 
the named subspecie, h ~ \ e  never been comp,irrd v l t h  the t y p i c ~ i  rJce f rom Sumatra. 

:l rota! of l 3  s1;ulls of the S~~m.iri.;in rhinoceros is a ~ ~ i ~ l a b i t . .  for  s tudy in the British 
hluseurn ( X ~ t u r . l !  1 i is tor~-) ,  :incl the %ort!ogische Sta,itsi~mrnIang in Afunich, which are 
a d e q u ~ t e  fo r  t~xonon i i s  \\-o:.i; in rh.it they 'ire \vild-kiili:ci, full-.ized, of known locality-. 
T h e  !oc:ilitic> .Ire: Rornco 5 ,  Sum. i t r~  2 ,  A L J I J ~ ~ I  4. Ri:rm,i 2 .  In  ~il.di:ion there is a skull 
in  Vienna (no. 42ii4i ivhich is rr:ported to be i rom Bornet), ~ n d  indeed fits ve.7 well 
in the Borneo sanipii.: .ilso I3. h[. nn. :.?.l 3.3 1 .1 .  type o f  (:tr~itor!'i~iics nixrr Gray, 1873, 
was already ageci '.\-hell. capt~irr t i  fo r  the Lonrion zo~ l .  so tha: it, morphology would not 
have been uifccred 11)- captivity. Oii the orlier h.~n[l.  .I apecinen which must  decidedly ' 

be excluded f r o m  t:iuunomic coniider;ltion is X. h1. no. 1'11j1.1.12.1. type of Rhinoceros 
1nsioti.s (Bucl;lan,l, 187:). xvhich was captiirerl u h c n  not yet n1,ititre and lived f o r  some 
30 yeJrc in the zoological g ~ r d c n i .  T h c  pr)isii)ility of it  5i:iing .itypic-ai must be borne 
in mind; also. m y  'inirnal redred in captiviy: shouiJ on  principle be excluded f rom ta- 
xonomic considerdtion. 

T h e  specimens here conscdered to be "t'cll-sired" are those in ~ v h i c h  the third molar 
has erupted. o r  is: e ~ u p t i n g .  T i c  inclusion of the sccond c.!tegcjry ~s full-sized is justified 
because no  incre.1.e in  size c m  be sceri f rom the secclnd c.itegor)- to  the first. For  
exernple in the Borneo series rhi. sl~ulls in M hick :hi. thirtl molars h.i\.e d ready  erupted 
measure 4 2 7 1 1 6  mm.: those in it-hich it is in process of erupt ins  1nt:Jsure 430-458 mm., 
shov ing  a f(irtuirou5 increase in size or-er t!le completrly erlipred \ku!ls! There  is also 
J s k ~ ~ l l  f rom S u m u r r ~  u i t h  third molar  cnlpting: ancl one f r r~ni  Rui-nia. 

~ l ccord ing ly ,  growth may he said to  h a r e  been completed by the time the  third 
molars begin to  erupt.  Among adult specimens, vari,ition by sex was found absent in 
the hlaldyan serie,. in \\.hi& 311 the skulls are sexed. O n  these grounds it  may reasonably 
be  assumed to bc oi~scnt in the other  ~ o p i r l ~ t i o n s :  but the  S ~ i n ; i t r ~ i  and Burma samples 
are too small, and only two  f rom the Borneo samole are sexed. I t  is of cosrse quite 
possit:le that larqer scries might reveal the esistenr:~ of smCill .ix.erage differences, but 
a t  present it  should be noted only that any seuu:i! diti'crence\ that  cio exist do no t  obscure 
suhspecil-'ii: oncs.  

Of the various measuremrnt, tsltcn on  each sI;ull, tho,e v,hicli sho\x-ed interpopulation 
variation Lvere the iolloxving: 

1. Occipiton,~.;.il length: f ront  tip5 of nas:ll> to inion. 
1. Bawl length: prnsthion to busion. 
i. Occipital h r e d t h :  from "corner" to "corner" of I-rista occipitaiis. 
4. G r c ~ ~ t e s t  xygom,itic bre:riith. 
5. Occipital height. i r o m  opictliion :o inion. 



O t h r r  meniu~-cnienti,  such as Too th r r~ \v  length. Naclil bre.iilth. Intertemporal breadth, 
d i J  not scern to var). from one population ro ,inother. In  acltlicion to  direc: measurement. 
photogr.iphs o f  speciinen, \<ere  taken on \\.liich Zr.cv:.~'k ( lQi / , ,  2 0 6 )  angles po (bet- 
n e e n  pi,ine of occ ip i~ t  ,incl plCine of pai.ite) and o (bct \ rccn f r o n r d  m d  occipital p!:lnes) 
\!.ere ~?icnsured. 7'hc 7 ,iriations thiis i o ~ ~ n i l  in the  lope of the occipur di6er  i rom r,lce 
to race: &il\o, ,is \ i~o \ \ -n  h? ZI.CSI:K. they differ in the four lit-ing jienel-,i of rhinoceroxs. 
In~ i i i c r i t~~ l ly .  the v ~ l u e s  g i ~ e i l  in  ZLUSIII'S t,i!>le for po ,~ppca r  to  he incorrect (cinleis 
the preicnt author h.1~ misir'tcrpreted rlicir rne.ining>: the t:xe v.iIiics \hoiild he: Rbi- 
iirir~.i.os ;fii isorii~s 60-70° (in Z;USI.K'.; Fig. 1 it is drawn as 60". not ~i + ' i . i o  a.; \tared 
in the tal)lc); I<. sondaicrlj 70": Uicdros bicnrnis S2-88" (poiiibly varying '~rcording 
to r ~ c c ) ;  C L ~ ~ L I ~ O I ~ J ~ ~ ~ ~ I I ? ~ ~  siin1i~7z 114-1 2O0. 

T!iesc aliered i ig~ircs  do not in the lcact affect the thesis of %I:cN~~.R's p.iper. n.hich 
i., that t!le angle of iiope of the occip~i t  is a reflection of the specie,' feeding h,ibits. T h e  
present :~ut!ior b ~ s  not tounil a \ray to n1e:iinre the thirci angle, y. ! ~ e t ~ r . e e ~ i  p,il,it;~l plane 
;ind ,l.;ii of i o r ~ m e n  m ~ g n u r n ,  

in  thc prerent htudy, lhi. m e ~ l n i  of mearurcmenti 'lnd indice.; for  eocli of the four  
popul,itio~ii o f  D i ~ l ~ ~ r / : z o s ~ ~ r i i s  \ rere  compared. anti the t-rcit emplo!-eti in ortier to :15\e\5 
the ,igniiic:incc o i  the iiiiferenceb. In  this c'ire, '1 proh,~bility of 0.01 o r  less con- 
iicicred ncccss~iry to  give the ilifferel-ice a11y t:ixonomic r.iIue, n ~ e ~ c i n g  tlicit there ~ v o u l d  
11e oni! ,I 1 " 4 1  chLii~ce o f  obtaining s ~ ~ c h  a result if the poptiia:ions in question \ \ere  not.  
In i .~ct.  distinct. Th i i  99 '.'o level is much strictei th.in the 7 5  '$1 dis~rirnin~ltior: requi;ed 
by ornithologists, but  is uied by sonic recent a:lth(>ri (e. g. Bicooh-S, l ' ih l ) .  

Tile v ~ l u c s  io r  the rncans 2nd at:u1cl~rci ilr! iations are g i ~ c n  In T a b l e  1. 

It  will be seen t h ~ t  in vi r t~ia l ly  even-  respect the AIa l~~- . ln  popul,~tion is cenrr,il: that 
is to say. the S~ii:i'itr.~n .111d I3ocnc1il nie,in.; (aiiil tlie Burrnew \x:hcre these ditfer i r o ~ n  
the ,\I,il,iy.in) stLinJ on  oppo>ite sides of the .\ lal:~~-an r~tic. T h e  ll,il,iy.in sci-iei acioriiing- 
!v becomes the standard of comp,iri\on III T ~ b l e  1. b: in most cases (in f:ict, in all cases 
escept indices 3: l  . in~l + : l )  the Biirrne\e ieries has been united \r-ith the lI, iI . ir .~n in  
orclcr to increax the a.lmpic ,izc. which can 11c done bec:iii~c iii thoke c,i:,es the means 
fo r  the 13urmesc sl;ulli do not difier ,ippreci,il~ly ir01-11 thoic  for the lI:il,~?.:in. In  one 
c.ise - index .<:l - the Sum:itr:ln \cries has i ~ e e ; ~  pooled \vit!i the ll , i is).an; in aiiother 
in\tance, the Bornem meJn  \\,I\ v e n  ciose to  tlie SILila>-.in. b u t  it  Tvai felt safer no t  t o  
pool them. 

In  T a l ~ l e  1. b, the Bornean scries iiifi'ers at the OO",'o signific.~nce level from the 
Al.~l:~>-an (and thei-efol-e f rom the others) in 4 ou t  of 7 features: the Siimntl-an, in 1 our  
of 7 ie:~tures: the B~ir~i iese .  in only 1 ou t  of 7 .  oi the 7 fe:~turcs, the two angles ( p o  and 
o) possibly d o  no t  repreient entirely the same phenomenon. as there is a slight, but  not  

ially i i ~ n i f i c ~ ~ n t ,  tliii'crencc between the Sumati-an and Burmo-5Ialayan series in po, 
I I U L  none in a. 

T h e  c~,i-.i.!iiiioii ii that. \\-hilt i ou r  pop;~l~ition; of the  Sum.itran rhinoceros appear 
to be t I i s : i i i~~ i i~ l~ .~ !~ le  on i!;ull-shape. :he po\sibilit:.- rnust be borne in mind that  the 
i~i1lii1l.itio11i ( ~ i  >uiii,rtru. , \ l , i l ~ y ~  .ind Burn:,i are i d e n t i ~ ~ i l .  T h e  only well-marked form 
i\ :lit ijorni..:~: ci~ic. This  f o r 1  most ccrtainiy merits the r3nk of J subspecies o n  account 
r ' i  i t i  \ e r )  irn.111 -ize ,ind other  fe.iturcs; since it has not  yet receii.cd a name it  may be 
~~~~e I I C  dc\ignate;i 

Diagnoiis: ikull n~,~r l ;edly smaller than in other  su!~specics; occiput fonvard-sloping, 
~ s i t h  a higher \ ~ ~ r i , i c e  than in other  suhrpecies. 

l ieninrl~s: named fo r  hl r .  T o m  Harriason, D. S. O., 0. B. E., well-known f o r  work 
1)n t ;or~~cai i  zoology 2nd anthropology. T y p e :  B. 11. nn. 1.8.1F.1, E jur., f rom Suan- 
I ,L~ni l~, i l~ .  SA;>~I!I. Dis~ri!>i~tion: Borneo: nc:irly extinct. 

Ti le  nc\v 5uhspccies hss J fonrardl!--inclined occiput, sl.inting the head upwards. 
T h e  !nii\t i11;eIy c~pl.in.i:ion is with reg:lrd to feeding h.i!>it.;. t h ~ t  the subspecies may 
be more of 3 browser t!un it.- larger Sumatran, ,Il,lla>-an and B~irmese relatives; alter- 
n ,~ t i \ - e i~ - ,  since it i i  a smaller animal, its food \rou!d be at .I higher average height 
rel,iti\c CO itself. Queitions of attack 3nil defence are prob2i~Iy scconcian to  questions 
of ~ h c t :  the Aii~i t ic  qlrci<s of rhinoceros find themselves in foresr surroundings (except 
i o r  the L i s , ~ m  irlrm of 1;. zci7iconris) where the:, must raise their heads to  browse, 
m.il\ing ic niorc e3icicnt to use the teeth for  figlitins r ~ t h e r  than the horn(s).  which 
have .irrophied. O n  the other  11~1nd tile African species l i \ c  o n  open plains, and more 

" 
oftm gs.izc t h ~ n  bro~.vse although there is a c e r t ~ i r ~  amount  of contrast between the 
rxvo ipecics of r i i r i c ~  in  this matter; this lo\vers the head, bringing it into a suitable 
position for  fighting n ith the horns, ~vh ich  have hecome \ - e n  long: it  is i n  this case 
the incibtrrs a-IiiJi li,i\ c ~ r roph ied .  

T h e  other thi-ee sul~ipecics may be provisionally ch~rncter ised as fol lo~vs:  

( I )  11. i. .\iin~<~ti-cizsi.s {Fiicher, I S l i ) .  Sumatrci. I,.irgc with backwardly sloping occiput 
with lo\i cl- iurface: occipitona\al length 1 ery long compared t o  basd  length (index 2 : l ;  
angle p~ ii . ~ i n ~ n s t  significant in its greliter mcaiurenlcnt than in  the l i a l ayan  and 
Enrincw .I<ulli. ,ind niight he  completely signific.lnt if more  speciinens were  available). 

( 2 )  D .  .S. iri::~'~ (Gr:~y,  1 8 7 3 ) .  hlalaya, nor th  probably to  the isthr~ius of Kra. This  
isthnlu\, not  5 0  miles \vide, \r,ould act as a genetic bottleneck. Intermediate between 
the o t i ~ c r  three popul.itions; diriers f rom the Sumatran in its slightly higher, more 
upright occipit.11 t ~ i r f ~ c c .  

i j )  D. .S. i'izsiotiq iBucl;land, 1571). S>.nonym prol)abl>- C~'i-iitor!;ini~s bly tk i  Gray, 
18-5, iron1 Teri.i\,erim. lianges f rom isthrnur of I i ra  t o  nor thern limits of distribution. 
1)ifIet.s iri~n: thc !a,t o n l ~ .  in greater breadth of o c c i p i t ~ l  crest. T h e  type (B. M. no. 
1901.1.22.1, 9. from Chitt.igong) \Tar re:~reti in the 1,ondon zoo and lived there fo r  
ahont 3 0  years. It  i, the largest ~pecirnen h ~ .  2 0  mm., being iO6 mm.  long (occipitonasal 
length). This  is unlil<el\. to  be clue to  its s r ea t  age: reason.; have been given above f o r  
suppo\iiig th,it the s i ~ e  does not  increase, in general, after the third molar has be- 
g u n  to erupt.  B. ;\I. 72.12.3 1.1, 9, 515 mm. long, ir equally aged in  au probability. 
I l iOi . l . l? .  l ' s  size may  be par t  of its "zoo m o r p h o l o ~ ) " .  

\~I~l,~l~.\ l.dL!~:?,t":> 
\'c,\ - , , ~ c L ! L I I  ~ L ~ ~ . I ~ ~ ~ ~ ' L ~ I X L ~ T : C ~ ~ :  15 .m.8clc o r  ~ I I C  IIC!~, ( 8 1  l l > u  J E .  h-,tw. 0 1  :!I< l l ~ t ~ ~ ~ l ~ ~ ~ ~  D ~ p ~ r t r n e n t ,  B r ~ r i s l ~  

\ I U . L ~ Z ~ -  A J L L L ~ ~ I  i i  .(,,I,. ,. J . ~ ~ ~  : I , C  .z-~-t.ar!~. A I I  h[ I:. ~ ~ ~ c ~ L ~ ~ I L ~ . .  I!,. E I J I ~ ~ I I ~ ~ ~ C I ,  , k r l ~ i  [ l c r r  t: .1-rumier, ~i the 
/ . ~ ~ o l ~ ~ s ! ~ & c  ir~>r~iarnniluns. \Iun:ch,  and.  tr, ilr. I<. l3.1nrr rbi the V icnna  Noruihi~tr~nrd~ei .\iuscum. The study for 
r l ~ , .  :> .~p ,#cr  ~I,NL\ ,L g?<.,: ~ 1 ~ 2 1  :IIL l.~ncinc\\ C J L I I  OIC t ! ~ c w  pcul~l .  
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position for  fighting n ith the horns, ~vh ich  have hecome \ - e n  long: it  is i n  this case 
the incibtrrs a-IiiJi li,i\ c ~ r roph ied .  

T h e  other thi-ee sul~ipecics may be provisionally ch~rncter ised as fol lo~vs:  

( I )  11. i. .\iin~<~ti-cizsi.s {Fiicher, I S l i ) .  Sumatrci. I,.irgc with backwardly sloping occiput 
with lo\i cl- iurface: occipitona\al length 1 ery long compared t o  basd  length (index 2 : l ;  
angle p~ ii . ~ i n ~ n s t  significant in its greliter mcaiurenlcnt than in  the l i a l ayan  and 
Enrincw .I<ulli. ,ind niight he  completely signific.lnt if more  speciinens were  available). 

( 2 )  D .  .S. iri::~'~ (Gr:~y,  1 8 7 3 ) .  hlalaya, nor th  probably to  the isthr~ius of Kra. This  
isthnlu\, not  5 0  miles \vide, \r,ould act as a genetic bottleneck. Intermediate between 
the o t i ~ c r  three popul.itions; diriers f rom the Sumatran in its slightly higher, more 
upright occipit.11 t ~ i r f ~ c c .  

i j )  D. .S. i'izsiotiq iBucl;land, 1571). S>.nonym prol)abl>- C~'i-iitor!;ini~s bly tk i  Gray, 
18-5, iron1 Teri.i\,erim. lianges f rom isthrnur of I i ra  t o  nor thern limits of distribution. 
1)ifIet.s iri~n: thc !a,t o n l ~ .  in greater breadth of o c c i p i t ~ l  crest. T h e  type (B. M. no. 
1901.1.22.1, 9. from Chitt.igong) \Tar re:~reti in the 1,ondon zoo and lived there fo r  
ahont 3 0  years. It  i, the largest ~pecirnen h ~ .  2 0  mm., being iO6 mm.  long (occipitonasal 
length). This  is unlil<el\. to  be clue to  its s r ea t  age: reason.; have been given above f o r  
suppo\iiig th,it the s i ~ e  does not  increase, in general, after the third molar has be- 
g u n  to erupt.  B. ;\I. 72.12.3 1.1, 9, 515 mm. long, ir equally aged in  au probability. 
I l iOi . l . l? .  l ' s  size may  be par t  of its "zoo m o r p h o l o ~ ) " .  

\~I~l,~l~.\ l.dL!~:?,t":> 
\'c,\ - , , ~ c L ! L I I  ~ L ~ ~ . I ~ ~ ~ ~ ' L ~ I X L ~ T : C ~ ~ :  15 .m.8clc o r  ~ I I C  IIC!~, ( 8 1  l l > u  J E .  h-,tw. 0 1  :!I< l l ~ t ~ ~ ~ l ~ ~ ~ ~  D ~ p ~ r t r n e n t ,  B r ~ r i s l ~  

\ I U . L ~ Z ~ -  A J L L L ~ ~ I  i i  .(,,I,. ,. J . ~ ~ ~  : I , C  .z-~-t.ar!~. A I I  h[ I:. ~ ~ ~ c ~ L ~ ~ I L ~ . .  I!,. E I J I ~ ~ I I ~ ~ ~ C I ,  , k r l ~ i  [ l c r r  t: .1-rumier, ~i the 
/ . ~ ~ o l ~ ~ s ! ~ & c  ir~>r~iarnniluns. \Iun:ch,  and.  tr, ilr. I<. l3.1nrr rbi the V icnna  Noruihi~tr~nrd~ei .\iuscum. The study for 
r l ~ , .  :> .~p ,#cr  ~I,NL\ ,L g?<.,: ~ 1 ~ 2 1  :IIL l.~ncinc\\ C J L I I  OIC t ! ~ c w  pcul~l .  



HROORS. .X.: A r tudr o f  !he Thorn5on'r C i i e i l c  iGazello :homioniz Gunter; in Tanganyika. Colonial Rescar& T'ubit- 
c a t m n i  Xo.  3. I')i,i. - Cii.\Y. J .  On rhc I)enr>t: i in cm I<h>nr,ccri,rei iRhinoce:otei), ind  on the Characters ?ii.,rded 
Ijy ihrtr  Shi.!ls. .\nn. Lla? YJI  l i , - t .  I.rindon ( 4 ) .  ! I ,  15'-361, 187; - TALBO'T, I.. A I.uak r r  thrratcned Species. 
O ~ J Y .  I ~ , n d r > n .  i. I,j, ;c:- l ' i l  !'if,t! - T i l O \ l \ S  O On r i le r p e  c i f  i?h*iriiis;.i>i 1n i : i i i r i .  7'mc. Zool.  Soc. Loi~don.  
;cl'll. :, l i 7 ,  1901. - LLIJSLII, F. Pnicobro!ogy and C!imatc o f  ihe P.irt. Problems of P ~ l e c n i o l o ~ .  Monco..v. I ,  
1V-216. 1'>;6. 
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